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Preface

 

 

Since the introduction of anesthesia to obstetric prac- The contributors were asked to write each chapter

tice by James Young Simpson in 1847, there have been in the form of a systematic review. Rather than provid-

controversies concerning its use. In addition to the ing a general discussion, each chapter was designed to

larger issue of any medical intervention during normal answer one or more discrete clinical questions. The

childbirth, the lay public and medical community have basis of each chapter is an extensive literature review

struggled with the balance between the benefits and for each topic for the best evidence. In an effort to

the risks of analgesia and anesthesia to the mother and reduce bias, most of the information presented comes

fetus during labor and delivery. These controversies from randomized controlled trials or high-quality

persist despite numerous advances in our knowledge cohort studies. This type of data does not exist for top-

about the physiology and pharmacology related to ics that deal with rare events such as maternal mortal-

pregnancy and childbirth. ity, aspiration pneumonitis and epidural hematoma.

Compared to other fields in medicine, many of the The contributors of chapters on these topics relied on

issues in obstetric anesthesia can be difficult to study. data from national surveys and other databases for

This is because the obstetric anesthesiologist often sees    some of the information.

the patient for the first time under emotionally and The contributors then summarized the data. In

physically stressful circumstances. While some of the most cases this was done qualitatively through the

early animal studies were helpful in delineating the extensive use of data tables. In some cases, a formal

physiology of pregnancy, this information was accepted meta-analysis could be performed. Finally, each con-

as dogma and applied, sometimes inappropriately, to tributor interpreted the existing data to answer the

humans. Even the results of some of the older human clinical questions originally posed. Thus, the informa-

studies were more likely to reflect the biases of the tion on each topic is meant to be complete, accurate

researchers than the “truth.” Many of these early stud- and accessible to clinicians. In some areas, there 

ies have not been repeated but a growing body of high are obvious gaps in our knowledge and these are 

quality research in the field of obstetric anesthesia has    highlighted.

been published in the last 20 years. The book is divided into three main sections. The

The purpose of this book is to identify and synthes- first deals with analgesia for labor, which is probably

ize the strongest research in obstetric anesthesia in the most controversial area related to obstetric anes-

order to promote best practice. There are many areas thesia. This includes chapters about informed consent,

that will not be found in this volume because of the new techniques (patient-controlled epidural analgesia,

absence of sound research on the subject. Most of the combined spinal epidural analgesia), new drugs (ropi-

topics were chosen because they were of interest to vacaine, levobupivacaine) and controversies about

clinicians and/or there was extensive, rigorous research equipment (epidural catheters). The efficacy of nitrous

on the subject matter. Perhaps in the future, as more oxide is discussed in light of information that has

research becomes available, other topics will be added. rarely been presented previously. Finally, there is a
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brief, but thorough, examination of the use of TENS This book is intended for the use of all clinicians

for labor analgesia. who practice obstetric anesthesia. Trainees at all levels

The second section – Anesthesia for cesarean sec- can benefit both from the content and the approach 

tion – contains two chapters on the prevention to clinical problems. Rather than taking the words 

and treatment of hypotension associated with spinal of their mentors at face value, we would encourage

anesthesia. One discusses which fluids are best, the them to ask “how do you know that?” or seek the best 

other which vasopressor. Following these chapters is a    evidence themselves.

discussion on the treatment of postoperative pain and As more research is being performed and published

the side-effects resulting from that treatment. Finally, the conclusions drawn from this current literature

the assumption that “regional anesthesia is good and review may change. Hopefully, this book will stimulate

general anesthesia is bad” is discussed in some detail. further research leading to a clearer understanding as

The third and final section – Complications of to the role of obstetric anesthesia in pregnancy and

obstetric anesthesia – contains a number of contro-    childbirth.

versial topics. Should the parturient with a low platelet We would like to take this opportunity to thank 

count be offered epidural analgesia? Does epidural the contributors to the book for doing such a thorough

analgesia cause long-term back pain? Is the airway job researching their topics and presenting it in a man-

of the parturient really different from non-pregnant ner that, hopefully, clinicians and students will find

patients? Other topics presented in this section include    useful.

the issue of postdural puncture headache in the par-

SHH

turient and analgesia for external cephalic version.

MJD
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Analgesia for normal labor




C H A P T E R   1

 

Consent for obstetric analgesia and anesthesia

 

M. Joanne Douglas

 

Background It is useful to review the literature for studies that

explore obtaining informed consent in the laboring

Informed consent is based on the ethical principle of parturient, the information to be provided and the

autonomy and has several components. The require-   most effective way to present that information. 

ments for informed consent are that:

1 it must be given voluntarily;                            Methods: literature search 2 the patient must have the capacity (ability) to

understand the information that is presented; Studies included in this review were cohort studies or

3 the consent must be specific to the person doing the surveys dealing with the issue of informed consent for

procedure and to the procedure; labor epidural analgesia. The outcomes of interest

4 the risks and benefits of the procedure must be were whether women postpartum could recall the risks

explained and understood; and                                                                  8,9 that were included in the informed consent, whether

5 all questions must be answered. written or oral information was more effective in the

In addition, the individual should have time to con-                    10,11 consent process, and the information women

sider the information that is presented, although for wanted to know prior to giving consent for epidural

the woman in pain that often is a short interval.1                      11–13 analgesia.

The obstetric anesthesiologist often faces a dilemma A computer search of the MEDLINE® and EMBASE®

in obtaining informed consent for neuraxial analgesia/ databases covering the time period 1980 –August 1,

anesthesia in the laboring parturient. Many anesthesi- 2003 was performed using the key words: [consent],

ologists consider it impossible to obtain informed con- [informed consent], [analgesia], [obstetrics], [obstet-

sent from a woman who is in pain, and in particular if ric anesthesia/anaesthesia], [labor/labour analgesia],

she has received an opioid, such as meperidine.2– 4 [labor/labour analgesia, epidural] and [ethics]. The

Some women prepare birth plans prior to labor indic- search was limited to human studies that were pub-

ating that they do not want an epidural under any  lished in English and full text was available from the

circumstances. This presents an ethical dilemma if University of Toronto. The bibliographies of articles

these women change their minds when confronted that were retrieved were searched for additional refer-

with the pain of labor and request an epidural.1 It can ences and those articles reviewed. Some studies from

be argued that they prepared their birth plan without the general anesthesia literature were reviewed to con-

full knowledge as to the degree of pain that they might trast the experience of laboring women with that of the

encounter. The anesthesiologist faced with a birth plan                                14 –17 general surgical population.

that states “no epidural” is concerned that the woman

in pain is not fully competent to provide informed   Results consent to the epidural. 5,6        7 Scott discussed this dilemma

in her editorial where she considered it “unethical to Seven studies were found using the above search strat-

withhold pain relief ” to a woman in pain because she       8 –13,18                                        10 egy. One was a randomized trial, the remainder

had previously written a birth plan stating that she did were prospective surveys or retrospective assessments.

not wish for an epidural. No study was excluded (Table 1.1). The total number
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Table 1.1 Characteristics of studies.

 

Study type                    Number of Time data

Authors    & country        Population   subjects    collected     Main outcome         Comments

 

Swann      Survey,           Nulliparas     40          36 – 48 h       Recall of risk            Lack of randomization et al 8 .          Australia                                              postpartum    comparing women       to antenatal classes, no

who attended epidural  description of population,

antenatal class no consistent provider of

information pre-epidural

Affleck       Survey, USA      Mixed parity   101           24 h         Recall of risk            Heterogeneous population, < et al.9                                                                    postpartum                                 7 had only mild pain

Gerancher  Randomized     Mixed parity   113/group   5 –7 months   Recall risk: verbal vs     Population not described,

et al 10 .        survey, USA                                      postpartum    verbal + written  73% followed up, no 

information             measure baseline 

knowledge

White        Audit before       Mixed parity   100/group   1 day          Recall risk: verbal vs     25 –30% previous epidural,

et al.11        and after                                            postpartum    verbal + written interviewers not blinded,

intervention, UK                                              information              interview of groups

separated by time

Pattee       Survey, Canada   Mixed parity   60           1–2 months    What complications     Systematic sampling, et al 12 .                                                                  postpartum    parturients want           retrospective, lack

to know, did pain generalizability, 86%

influence ability to postgraduate education,

give consent 35% previous epidural,

64% received opioids pre-

epidural,variability in time

of survey 4 h– 8 weeks <

Jackson     Prospective       Mixed parity   60           Pre-epidural  What parturients         25% previous epidural, et al 13 .        survey, Canada                                                 want to know,            75% postgraduate 

understand risk education, 46% opioids 

presurvey, epidural 

only given after survey 

completed

Beilin         Survey, USA       Mixed parity   320          24 h           Knowledge and         Vaginal delivery cesarean + et al 18 .                                                                  postpartum    concerns re. epidural     section included

 

of participants included in the seven studies was 981 naire, this does not exclude the possibility that she

parturients. understood the risks at the time of consent. Therefore,

Overall, the evidence provided in the studies is not a survey that relies on the recall of risk may be mean-

strong (Table 1.1). In many there was no full descrip- ingless. A woman’s postpartum assessment as to her

tion of the individuals surveyed in the population (e.g. competency at the time of the consent may be

educational status), although most described the influenced by the outcome of the labor (healthy or ill

number of multiparas and nulliparas. There was no baby, vaginal or operative delivery, postpartum pain

indication as to how the number of women surveyed from an episiotomy or tear). Yet none of the surveys

was determined and most of the surveys were con- stratified for the obstetric outcome. The woman’s

ducted at varying time periods following delivery. response to a survey might be biased if she did not

Other design issues lead to difficulties in interpret- want an epidural but agreed to it because of the sever-

ing the results. For example, if the woman cannot ity of her pain. Similarly, it is difficult to rely on

recall risks during a postpartum interview or question- responses to questionnaires or interviews that women
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Table 1.2                              9 Risks discussed by Affleck et al.                    All 40 women recalled having an epidural but only

67% recalled that risks were discussed. Recall of all

Infection three areas of risk (PDPH, backache, serious complica-

Bleeding

Nerve damage tions) was higher in the group that had received anten-

Urinary retention atal education; median score 2.31 (maximum 3) vs

High spinal block 0.92. Those who had received epidural antenatal infor-

Block failure mation had significantly better recall of each specific

Nausea and vomiting                                        risk. Respiratory depression

Affleck     9 et al . administered a standardized oral dis-

Pruritus

Intravenous injection (with cardiovascular collapse) cussion of anesthetic risks to 101 laboring women

Postdural puncture headache prior to epidural catheter insertion (Table 1.2). The

Local anesthetic toxicity (potential seizure) women could discuss any concerns. Postpartum 

Hypotension                                              (< 24 h after consent) they were surveyed and asked to:

1 verbalize any risks they could recall; and

2 identify the risks they could recall from a printed list

completed before being given analgesia because her of eight risks, five of which were real and three were

answers might have been influenced by her desire to   false. Descriptive analysis was used. 

obtain analgesia as rapidly as possible. All women recalled the informed consent discussion

In addition to the problems listed above, other char- and insertion of the epidural. Patients recalled an 

acteristics of the studies make interpretation difficult.    average of 2.0 ± 1.3 risks with 13% recalling no risks,

Some of the surveys combine the results of mixed popu- 22% one risk, 29% two risks and 25% three risks.

lations of parturients (multiparas who had received an When only one risk was recalled the most commonly

epidural with a previous pregnancy and nulliparas).  recalled risk was PDPH (64%). The five true risks were

It may be difficult to generalize the results to parturi- identified by more than 50% of the women. In contrast

ents of different ethnic and educational backgrounds to Swan’s study there was no difference in risk recall

when the majority of participants were well educated. between those who attended prenatal classes and those

Many of the surveys were small, leading to a lack of    who did not.

precision in the findings. Finally, and possibly most

importantly, none of the studies describe a rigorous    Is recall of risk better when written

process to determine whether or not their question-    information is provided?

naires produce reliable and valid results. Two studies examined the best way to present informa-

tion prior to epidural analgesia. Gerancher  10  et al  .

Postpartum recall of risks enrolled 113 consecutive laboring women during the

In an effort to determine the effectiveness of the con- daytime over a 1-month period. All women had a

sent process, Swan and Borshoff 8 assessed postpartum structured preanesthetic interview by one of the invest-

recall of epidural risk explanation in 40 laboring igators. This interview was carried out prior to 

women who had an epidural. Prior to insertion of the administration of any form of labor analgesia, includ-

epidural, a brief, detailed explanation of the risks of  ing parenteral medications. The interview included

the procedure was given focusing on backache, post- questions regarding the woman’s medical condition

dural puncture headache (PDPH) and “more serious” and a verbal presentation of anesthetic options, risks

complications. “More serious complications” were and procedures (total time 10 min). A written 10-

explained in general terms. Women were then sur- point check list was used to ensure that all topics were

veyed 36 – 48 h postpartum for recall and a comparison    covered.

was made as to recall of risk between those who had the The women were randomly assigned to receive 

antenatal education classes offered at their hospital the interview as documented above (verbal group) or

and those who had not.  the same interview plus a written informed consent

Sixty-five percent had attended antenatal classes but form containing the same information (verbal  +

only 40% attended the session on epidural analgesia. written group). The “informed consent” form was
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simultaneously reviewed by the investigator and the risks and benefits of the proposed procedure, one

signed by the woman, and the investigator and women must ask the question “How much does the patient

in this group received a copy of the consent form. The    want to know?” Two studies addressed this issue.

verbal group did not review, receive or sign a similar                  12 Pattee et al . surveyed 60 women during the first 

consent form. The women were contacted 5 –7 months 2 months postpartum. One month of every 3 months

later at which time 10 objective questions (five true was chosen for systematic sampling and eligible

risk questions, two false risk questions and three situ- women were those who received epidural analgesia for

ational questions) were asked to assess their degree of an uncomplicated vaginal delivery. Approximately

recall. 50% of the women were interviewed by survey in hos-

Eighty-two of the original 113 women (72.5%) were pital and those who were discharged early, at home via

contacted postpartum; 44 in the verbal + written group telephone call. All of the interviewers were trained by

and 38 in the verbal only group. Seventy-five percent the first author. Questions were either categorical

in the verbal + written group and 78% in the verbal (yes/no) or scored on a 0 –10 scale. The questions 

only group had received epidural analgesia. Median covered demographics as well as epidural complica-

recall scores were 80 (70 –90) in the verbal only group tions that were included in the discussion prior to

and 90 (80 –100) in the verbal + written group (P <   obtaining consent. 

0.01). Seventy-six responded that written consent Sixty-five percent of the women responded that it

would help them remember the different options, risks was their first epidural. Sixty-four percent of the par-

and procedures. Six (one verbal + written, five verbal turients had received opioids prior to the epidural but

only) considered it unhelpful and four of the six felt they were as satisfied with the consent process as were

that written consent would be alarming. Two of these the women (34%) who had not had opioids. Women

four (both verbal group) felt they were unable to give wanted all epidural complications disclosed as they

informed consent. considered them important. If a major complication

White     11 et al . performed an audit prior to (control    such as death or paralysis had a risk of more than 

group) and following adoption of the use of an epi- 1 : 10,000, 66% would not have an epidural. Women

dural written information card (subject group) which did not feel that distress, even though they had consid-

was prepared following consultation with antenatal erable pain (8.8/10), interfered with their ability to give

and postnatal women, midwives and anesthesiologists. consent nor did it affect their comprehension of the

This information card was given to the subject group information provided (3.0/10). Useful information

to read prior to a verbal discussion of the risks involved regarding the epidural came from the anesthesiologist

with epidural analgesia. Both groups had structured (40%) or from prenatal courses (38%). All patients felt

interviews on the first postpartum day to discover that information with respect to epidural anesthesia

what the women understood when they gave consent. should be provided well before labor began (9.4/10).

Eleven questions about epidurals were asked, mainly                  13 Jackson et al . prospectively surveyed 60 laboring

focusing on potential complications. women between May 1 and October 1, 1999. A single

Two hundred women participated: 100 in the pre- individual interviewed each woman immediately after

written information group (control) and 100 in the the request for an epidural was made. All surveys were

post-written information group. There was a statistic- completed during the daytime and all women request-

ally significant improvement (P < 0.05) in the number ing an epidural were considered eligible. In addition to

of correct answers to eight of the 11 questions when brief demographic data, a visual analog score (VAS)

the information card was used. was completed regarding pain, anxiety and desire to

have an epidural. The goals of the study were to deter-

What do women want to know? mine what the laboring woman wanted to know before

In the past many anesthesiologists felt that it was consenting to epidural analgesia and if she felt that she

unrealistic to expect the laboring woman to cope with could understand the risks. The survey then gave a list

information regarding epidural complications when of possible epidural complications and asked the

she was having pain. As an essential ingredient of importance of each (Table 1.3). This was followed by a

informed consent is providing information regarding    series of questions (Table 1.4).
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Table 1.3                                                               18 Possible epidural complications discussed by Beilin et al . wanted to know whether pregnant

Jackson     13 et al.                                                women want to have an interview with an anesthesiol-

ogist before the start of labor. On postpartum day 1, 

1 Headache a 17-item questionnaire was given to 407 consecutive

2 Backache

3 Infection around the spine women who had given birth either vaginally or by

4 Temporary low blood pressure cesarean section. The questionnaire took 10 –15 min to

5 Inability to urinate complete. Three hundred and twenty women com-

6 Spinal anesthesia (temporary total body paralysis) pleted the questionnaire (79%). Fifteen percent (26) of

7 Convulsions 174 women felt that they did not receive sufficient

8 Death or permanent paralysis

9 Effects on baby information and 11 of these felt that the pain of labor

10 Prolongation of labor                                        interfered with their ability to concentrate. 11 Inability to walk during labor

Consent for anesthesia in other contexts

Overall, there are few studies involving consent for

Table 1.4                                13 Questions asked by Jackson et al.                 epidural analgesia for labor. However, the results from

 

1 these few studies are similar to those in the general  Level of risk considered significant  19  surgical population. Clark  2  Where they had obtained epidural information  et al  .  studied the risk

3 Level of agreement as to whether pain/anxiety affected information retained before and after either a verbal or

their ability to understand the information given                    verbal + written consent process in consecutive non-

4 Whether a relative or friend would be helpful in their deci- obstetric inpatients. Surprisingly, the verbal only

sion group retained more information about anesthetic

5 Whether they felt pressure to have an epidural                                              + written group. In contrast, 6 Whether they had received a “painkiller” in labor prior to the    risk than did the verbal

epidural                                                         Garden       14 et al . found that full disclosure of risks in 

45 patients about to undergo cardiac surgery signific-

antly increased knowledge about anesthesia. Provision

Four women could not complete the survey: three of written information did not increase the level of

because of labor pain and one because of the birth of    anxiety.

her baby. Four patients did not understand what was There have been several studies looking at what the

meant by the “level of risk considered significant.” non-obstetric patient wants to know prior to anesthe-

Most of the women (75%) had some college or univer-                 14 –17 sia for surgery. Most found that patients under the

sity education and 25% had epidural analgesia for a age of 50 years wanted to know more about potential

previous labor. Eighty percent realized that epidurals                                            17 complications than those over 50 years. Patients in

were not risk free and knew of alternatives and 46% these studies wanted the opportunity to meet their

had received an opioid earlier in labor. All had a high anesthesiologist preoperatively and discuss their anes-

degree of pain (7.5/10) and anxiety (7.2/10) and the 12 13  thetic. The studies by Pattee  et al  .  and Jackson  et al  .

median length of labor prior to the request was 6 h (SD also found that laboring women wanted to have all

14 h, range 1–76 h). All wanted to hear about all poten- complications discussed but were reluctant to know

tial epidural complications but felt that knowing the the incidence. Because of the education level of the

complications would not stop them from having an women in Jackson’s study the results may not be appli-

epidural. They considered headache, confinement to   cable to all laboring women. 

bed and prolongation of labor as less important side- Although a majority of patients wish to know about

effects while seizure, death or paralysis and effects on complications, a survey of Canadian anesthesiologists,

the baby were of greater importance. Of interest, 52% published in 1985, found that 48% of anesthesiologists

of women did not want to know the incidence of the identified at least one complication that they never 

complications. The women in this survey felt less able                                 20 discussed with their patients. This complication was

to understand the information because of pain and considered very important by the anesthesiologist.

anxiety (4.9/10) than those in the study by Pattee Twenty-one percent of anesthesiologists identified four

et al 12 . or more such complications that they did not discuss.
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At the same time 74% felt that their patients were to understand those risks. However, there still is a low

seldom or never adequately informed prior to labor rate of recall of the informed consent discussion. It is

and over 80% felt that it was the anesthesiologist’s important to realize that failure to recall risk does not

responsibility to educate the women. It would be inter- indicate that the informed consent process was inade-

esting to repeat this study today to see if the results quate or that the woman did not comprehend the

would be similar. information given at the time of the consent. It simply

indicates that after a period of time the patient could

Current anesthesia practice not remember the information that was provided.

Is a separate written consent necessary to document All of the studies are limited by small numbers, 

that informed consent has been obtained? In Canada, a heterogeneous populations, dependency on recall of 

written consent form does not necessarily indicate that a discussion that took place when the woman was in

an informed consent was obtained.4 In the UK, the pain and generalizability of the studies to all women

majority of obstetric anesthesiologists obtain verbal, requesting epidural analgesia during labor. Informa-

rather than written, consent for epidural analgesia.3 tion provided prior to labor will allow women to make

In a survey with a return rate of 60%, more American    a more informed choice. 

anesthesiologists indicated that they obtain separate How do we deal with the woman who has a birth

written consent for obstetric anesthesia (for labor and plan that states “no epidural” but then asks for an

cesarean section). This is in contrast to UK anesthesi- epidural during labor? Many anesthesiologists would

ologists (47% vs 22%).21 Written consent for epidural withhold epidural analgesia for fear of legal repercus-

analgesia for labor was obtained by 33% of American sions. The literature does not deal directly with this

and 11% of UK anesthesiologists, even if the woman issue other than in letters to the editor. Just as one can

was judged to be mentally impaired by pain or anal- give consent, one can also change one’s mind when

gesic drugs. More risks and benefits of epidural analge- confronted with the pain of labor. Ideally, the anesthe-

sia are discussed by American anesthesiologists. Royal siologist will have seen the woman in early labor or

College of Anaesthetists’ tutors in Great Britain and prior to labor to ensure that she has all of the facts,

Northern Ireland were surveyed with respect to their understands the possible complications, has adequate

practice in providing information and obtaining con- time to consider her decision and is not being influ-

sent.22 There was a 77% response rate. Sixty-two percent enced by her caregivers, her partner or others in her

of departments provided information on obstetric room. However, if suddenly faced with a woman who

analgesia and anesthesia and 80% stated that it was had a birth plan and who has now changed her mind

possible for a woman to discuss anesthetic techniques because of severe pain, I would insert an epidural after

with an anesthesiologist.  a discussion with the woman. I agree with Scott who

stated: “It is unethical, I would maintain, to withhold

Conclusions pain relief from a greatly distressed woman, actually

begging for an epidural, solely because of a statement

What can we learn from these studies? First, many written in her Birth Plan at a time of ‘not knowing’,

laboring women want to know the risks that are which states ‘I do not wish to have an epidural in

involved with an epidural before they give consent.          7 labor’.” The only possible legal ramification may arise

Second, knowledge of the risks does not appear to if a woman’s birth plan states that: “Even if I change

deter women from consenting to the procedure. my mind when confronted with labor pain I am not 

Third, provision of written information increases the to have an epidural.” Known as the Ulysses directive, 

chance that a woman may recall the complications that it may be ethically sound to administer an epidural 

are associated with an epidural in the postpartum                                            1,23 but legally it could be interpreted as a battery. Many

period. Lastly, the studies by Pattee      12 et al . and Jackson    anesthesiologists would argue that the woman who 

et al 13 . found that most women wanted all of the risks has written a Ulysses directive has capacity and can

associated with epidural analgesia explained prior to change her mind. Under these circumstances they

insertion of an epidural and that these women felt that                                   5,6 would administer an epidural. Whether an epidural

neither pain nor previous opioid altered their ability  is administered or not, it is important to see these
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women postpartum and have a frank discussion about 11 White LA, Gorton P, Wee MYK, Mandal N. Written infor-

the issues surrounding the decision. Some women, mation about epidural analgesia for women in labour: did it

who had indicated that they did not want an epidural improve knowledge? Int J Obstet Anesth 2003;12:93 –7.

and who then change their mind and receive an epidu-      labour and delivery: informed consent issues. 12 Pattee C, Ballantyne M, Milne B. Epidural analgesia for Can J Anaesth

ral, may feel that they have failed in that they were       1997;44:918 –23. unable to cope with labor pain. A postpartum discus- 13 Jackson A, Henry R, Avery N, VanDenKerkhof E, Milne B.

sion may allay their anxiety and ensure that any ques- Informed consent for labour epidurals: what labouring

tions they may have are addressed.                           women want to know. Can J Anesth 2000;47:1068 –73.

14 Garden AL, Merry AF, Holland RL, Petrie KJ. Anaesthesia

information – what patients want to know. Anaesth Intens Care 1996;24:594 – 8.
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Epidural analgesia and the progress of labor

 

Barbara L. Leighton & Stephen H. Halpern

 

Introduction cesarean and instrumented vaginal delivery: cohort

observational studies (prospective and retrospective);

Epidural analgesia effectively relieves labor pain and is randomized controlled trials in which epidural anal-

often chosen by parturients because of the known gesia is compared to parenteral analgesia (often opi-

efficacy of the technique. However, some authors oids); and observational studies in which a prospective

express concern about potential side-effects of epi- cohort is compared with a retrospective cohort after an

dural analgesia on the progress of labor, the fetus and epidural service has been instituted (“before and after”

the newborn. Recently, it has been stated that: studies). Each of these study designs has advantages

“Nulliparous women should be told that they are less and disadvantages. For ethical reasons, there have been

likely to have a spontaneous vaginal delivery, that they    no placebo-controlled randomized trials.

are more likely to have an instrumental vaginal deliv-

ery, and that their labor is likely to be longer” 1 should    Observational studies

they choose to request epidural analgesia. Whether or Compared with other study designs, observational

not this is true has been a subject of debate for many studies are inexpensive and investigators can rapidly

years and unfortunately, the matter is difficult to obtain data on a large number of patients. These 

resolve. In other fields of medicine, it is often possible studies have shown a strong association between

to design a randomized controlled trial to test various epidural analgesia and the incidence of cesarean sec-

hypotheses. In this case, there are severe constraints on         3 tion. This association was present even when multi-

the types of clinical trials that can be performed. variate statistics were used in an attempt to control

In this chapter we review the various types of study                           4 confounding variables. The authors of these studies

architecture that can be used to determine the effect of    concluded that epidurals probably caused the negative

epidural types of analgesia on the progress of labor. outcomes, and one group suggested that these data be

Each type of study has its strengths and weaknesses. routinely discussed with patients in order to help them

We then systematically review the available data con-                                5 make an informed decision. However, women who

cerning the effect of epidural analgesia on the cesarean have a more painful latent phase of labor are more

section rate, operative vaginal delivery rate and dura- likely to have a dysfunctional labor leading to requests

tion of labor. This review is an update of a previously 6,7  for more analgesia and more obstetric interventions.

published systematic review and the details of the Increased pain and prolonged latent phase are also 

search strategy are published elsewhere.2 The last liter- the reasons many patients choose to have epidural

ature search was completed on April 15, 2004. analgesia. Therefore, increased pain may be a marker

for poor obstetric outcome, and these patients are

Study designs                      more likely to request epidural analgesia. 

In many observational studies, there is clear 

Three types of studies have been reported to measure evidence that patients who request epidural analgesia

the effect of epidural analgesia on the incidence of are at higher risk for obstetric intervention because 
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of multiple demographic factors. For example, in one group assignment. If they are randomized too early,

study in which the population was of mixed parity, they may not require any analgesia and may refuse

there were significantly more nulliparous patients in group assignment. This problem can be reduced by

the epidural group. 8 Commonly, other demographics assigning the group when the patient requests anal-

are unbalanced. Lieberman      4 et al. performed a retro-   gesia. Later, if the analgesia is inadequate, the patient

spective analysis of data obtained from nulliparous, may choose to “cross over” and receive the alternate

low-risk patients who had enrolled in another trial. treatment. Usually this occurs when the patient has

Patients were allowed to choose their method of anal- not been assigned to the epidural group. If enough

gesia. In this trial, there was more than a fourfold patients change groups, the randomization may be

increase in the risk of cesarean section in patients who    threatened.

received epidural analgesia (17% vs 4%, P < 0.05). In spite of these difficulties, random allocation to

However, important demographics, such as maternal epidural versus parenteral opioid labor analgesia was

height and weight, fetal weight, progress of labor reported in 15 studies enrolling 4619 healthy pati-

before epidural analgesia, rate of progress before labor         9–23 ents. In addition, 1223 patients in a single study were

analgesia and maternal race were statistically differ- randomized to receive either parenteral meperidine 

ent between treatment groups and favored women or subarachnoid analgesia followed by a continuous

who did not receive epidural analgesia. Although the                             24 epidural infusion (CSE). Finally, there were 854 

authors attempted to adjust for baseline characteristics                                            25,26 pre-eclamptic patients in two studies. Additional

in their analysis, this was not possible because of                           19 data on one of the studies have become available in a

the large number of known and unknown differences                27 review article.

in demographics. Further examples of unbalanced As shown in Table 2.1, the studies have been per-

demographics can be found by examining studies in formed in the USA, Canada, Scandinavia, Great Britain

which women choose their own analgesia, whether the and India. All of the studies that were available in full

data are collected prospectively or retrospectively (see manuscript form were rated for quality of reporting,

reference 1 for a complete listing of these studies to                              28 based on the Jadad scale (see Appendix for a full

the year 2002). The data from observational studies  description of the scale). Normally, this three-item

are therefore not reliable and will not be considered scale has a maximum score of 5 points (2 for appropri-

further. ate randomization, 2 for blinding and 1 for accounting

for all the enrolled patients). Because of the obvious

Randomized contolled trials differences in the effectiveness of the analgesia, none 

In many clinical scenarios, randomized controlled of the studies were blinded. Therefore the maximum

trials are considered to be the most rigorous evidence quality score available is 3. As shown in Table 2.1, 

available to determine effects of treatment. In this case, most of the patients were enrolled in high-quality

randomized controlled trials are particularly difficult studies. A heterogeneous population of patients was

to perform because of the clear superiority of the anal- studied, although most were healthy nulliparous

gesia in the epidural group compared with, for exam- patients in spontaneous labor. As can be seen from

ple, parenteral opioids. It is not possible to blind these Table 2.1, multiparous and hypertensive patients are

studies. Because there is some subjectivity in deciding    also represented.

the need for and timing of cesarean or instrumented Because blinding is impossible, other strategies 

vaginal delivery for dystocia, knowledge of the patient are required to reduce caregiver bias in the results. 

treatment group by caregivers could introduce bias.  For this reason, it is important that the protocols 

A second concern is that women with a definite desire for the use of oxytocin to augment labor and 

for or against epidural analgesia do not enroll in these indications for operative delivery be written and 

trials. A large proportion of women make this decision monitored for compliance. The protocol for each

before the onset of labor, eliminating many parturi- included study is shown in Table 2.2. Eleven of the

ents from study participation. This may reduce the studies reported the existence of a protocol for the

generalizability of the results to the general obstetric                           9–11,14,15,19,21,22,24,26,29 management of labor and three

population. Finally, patients may not follow their 11,22,24  reported a protocol for operative delivery.
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Table 2.1 Study characteristics.

 

Reference Country Quality Population          Induced labor and year              of origin   score      Nulliparous : multiparous   included        Comments

 

Healthy parturients

Robinson* 1980       UK       1         58 : 0                    Unknown

Robinson* 1980       UK       1         0 : 35                    Unknown

Philipsen† 1989, 1990   Denmark   3          104 : 7                     Yes

Thorp 1993            USA      3         93 : 0                     No             The trial was stopped early for 

“ethical” reasons

Ramin 1995                                      ‡ USA 2 693 : 637                 No             Parity and cervical dilation at 

484 : 385§ request for analgesia were 

unbalanced between groups. 

Intent to treat data available 

from reference 27

Clark 1998             USA       3          318 : 0                     No             Both intent to treat and protocol 

compliant data were presented

Muir 1996             Canada    Not rated 50 : 0                      No             Abstract

Sharma 1997          USA      3         386 : 329                 No

Nikkola 1997           Finland    2          20 : 0                       Unknown       Primary outcome was the effect 

of analgesia on the neonate

Bofill 1997              USA       3          100 : 0                     No              The trial was stopped early 

because of slow recruitment

Gambling 1998        USA      3         650 : 573                 No            CSE continuous infusion. +

Analyzed as intent to treat and 

protocol compliant

Loughnan 2000        UK       3         614 : 0                   Unknown

Howell 2001           UK        3         369 : 0                    Yes            Primary outcome was back pain

Sharma 2002          USA      3         459 : 0                   No

Jain 2003              India       3          123 : 0                      No              3 groups

Group 1 epidural = Group 2 IM meperidine = Group 3 IM tramadol =

Halpern 2004          Canada    3         242 : 0                     No             Multicentered trial

 

Hypertensive parturients

Lucas 2001            USA      3         525 : 213                  Yes            Admitted with the diagnosis of 

pre-eclampsia. Enrolled when 

analgesia requested

Head 2002            USA      3         75 : 116                  Yes            Admitted with the diagnosis of 

severe pre-eclampsia but no 

contraindications to epidural 

analgesia

 

* This manuscript contained data for nulliparous and multiparous patients which were analyzed separately. Therefore they are presented as two studies.

† Data from this cohort of patients was presented in two manuscripts. ‡ Total number of enrolled patients; used to calculate the cesarean delivery incidence by intent-to-treat. §                                                                                                                                 27 Number of protocol-compliant patients; used for all other maternal and neonatal outcomes in this study. CSE, combined spinal epidural; IM, intramuscular.
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Continued

 

Crossover rate                                                                                                                                                                                                                                                                                                                                                                                                                                                                  None reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          None reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1/48 patients assigned to the                                                                                                                                                      epidural group did not receive an                                                                                                                                                      epidural. 1/45 patients assigned to                                                                                                                                                      the parenteral opioid group also                                                                                                                                                      received an epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      103/666 in the parenteral opioid                                                                                                                                            group also received an epidural                                                                                                                                                      232/664 randomized to receive an                                                                                                                                                      epidural received no medication

O                              2

 

–10 mL bolus

 

g/mL fentanyl infusion to

m

Analgesic protocol, epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Bupivacaine 0.5% 5                                                                                                                                                      doses as needed, no infusion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Test dose 1% lidocaine with                                                                                                                                                      epinephrine. Bolus doses of                                                                                                                                                      0.375% bupivacaine, no infusion.                                                                                                                                                      No top-ups in second stage. N                                                                                                                                                      50% as requested by the patient                                                                                                                                                                                                                            0.25% bupivacaine bolus,                                                                                                                                                      bupivacaine 0.125% infusion                                                                                                                                                      adjusted to maintain a T10 level.                                                                                                                                                      Infusions were continued through                                                                                                                                                      second stage of labor if adequate                                                                                                                                                      progress was made                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Bupivacaine 0.25% bolus,                                                                                                                                            bupivacaine, 0.125% with                                                                                                                                                       2                                                                                                                                                      maintain a T8 level

O                                        2

 

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O 50%                              2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          +

 

min as needed

Analgesic protocol,                                                                                                                                                      parenteral analgesia                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Meperidine 150 mg                                                                                                                                                       perphenazine 5 mg IM q 4 h                                                                                                                                                       as requested by the patient                                                                                                                                            supplemented by 50% N                                                                                                                                                      and methoxyflurane 0.35%                                                                                                                                                      as requested by the patient                                                                                                                                                                                                                                      Meperidine 75 mg IM as                                                                                                                                                      requested by the patient                                                                                                                                                      supplemented by N                                                                                                                                                      as requested by the patient                                                                                                                                                                                                                                                                                                                                                                                  Meperidine 75 mg                                                                                                                                                       promethazine 25 mg IV q                                                                                                                                                       90                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Meperidine 50 mg IV q 4 h                                                                                                                                            as requested by the patient                                                                                                                                                                                                                                                                                                            the first dose. Epidural if                                                                                                                                                      inadequate pain relief

+promethazine 25 mg with

 

Criteria for operative                                                                                                                                                      intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Criteria for low forceps,                                                                                                                                            not for cesarean                                                                                                                                                      section

 

Labor protocol                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Electronic fetal                                                                                                                                                      monitoring for all                                                                                                                                                      patients. No elective                                                                                                                                                      instrumented vaginal                                                                                                                                                      deliveries. Dystocia                                                                                                                                                      diagnosed only after                                                                                                                                                      “documentation of                                                                                                                                                      adequate labor” by                                                                                                                                                      internal uterine pressure                                                                                                                                                      monitor. Fetal distress                                                                                                                                                      diagnosed by persistent                                                                                                                                                      ominous fetal heart rate                                                                                                                                                      tracing or scalp pH                                                                                                                                                                                                                                      Protocol in labor                                                                                                                                             floor manual. Early                                                                                                                                                      amniotomy, intrauterine                                                                                                                                                      pressure catheter,                                                                                                                                                      electronic fetal                                                                                                                                                      monitoring, oxytocin,                                                                                                                                                       no elective forceps

 

Analgesic protocol, epidural analgesia.

 

Table 2.2                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study                                                                                                                                                                                                                                                                                                            Normal parturients                                                                                                                                                      Robinson 1980                                                                                                                                                       (both studies)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Philipsen 1989                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Thorp 1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Ramin 1995
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Crossover rate                                                                                                                                                                                                                                                                                                            11/22 in the parenteral opioid group                                                                                                                                                      also received an epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              84/162 in the parenteral opioid                                                                                                                                                      group also received an epidural                                                                                                                                                      5/156 in the epidural group                                                                                                                                                      received IV opioids (no epidural)                                                                                                                                                       4 received no medication                                                                                                                                                                                                                                                                                                                                                                                            4/10 in the parenteral opioid group                                                                                                                                                      also received an epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Of 358 women assigned to the                                                                                                                                                      meperidine group, 93 did not                                                                                                                                                      receive any medication and 5                                                                                                                                                      received an epidural after receiving                                                                                                                                                      meperidine. Of 357 women                                                                                                                                                      assigned to the epidural group, 115                                                                                                                                                      received no medication and 8                                                                                                                                                      received only parenteral opioids                                                                                                                                                                                                                            2/49 in the epidural group received                                                                                                                                                      no medication. 12/51 in the                                                                                                                                                      parenteral opioid group received                                                                                                                                                      opioid plus an epidural

 

+

g

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          m

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL followed m

 

+meperidine                                                                                                                                                                                                                                                                                                            meperidine patient-                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            g/mL +

m

g bolus, infusion 

m

g/mL fentanyl to maintain a

–100

m

Analgesic protocol, epidural                                                                                                                                                                                                                                                                                                            Bupivacaine 0.125%                                                                                                                                                       epinephrine                                                                                                                                                      bolus, bupivacaine 0.125%                                                                                                                                                       epinephrine                                                                                                                                                      controlled epidural analgesia                                                                                                                                                                                                                            Lidocaine 1% test dose,                                                                                                                                                      bupivacaine 0.25%/50                                                                                                                                                      fentanyl bolus, bupivacaine                                                                                                                                                      0.125%/fentanyl 1                                                                                                                                                      infusion, adjusted to maintain a                                                                                                                                                      T10 level                                                                                                                                                                                                                                      Bupivacaine 0.5% 6                                                                                                                                                      by 4 mL boluses as requested by                                                                                                                                                      the patient, no infusion, epidural                                                                                                                                                      “not routinely given” in 2nd stage                                                                                                                                                                                                                            Bupivacaine 0.25% bolus,                                                                                                                                                      infusion bupivacaine 0.125% with                                                                                                                                                      2                                                                                                                                                      T10 level                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Bupivacaine 0.25%/fentanyl                                                                                                                                                      50                                                                                                                                                      of bupivacaine 0.125% and                                                                                                                                                      fentanyl 1.5

 

mg q

–75

 

min as needed

mg/kg loading dose

Analgesic protocol,                                                                                                                                                      parenteral analgesia                                                                                                                                                                                                                                                                                                            IV patient-controlled                                                                                                                                                      analgesia meperidine                                                                                                                                                       1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        IV meperidine 50                                                                                                                                                      90                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              IV patient-controlled                                                                                                                                                      analgesia fentanyl, stopped                                                                                                                                                      in 2nd stage                                                                                                                                                                                                                                                                                                                                                                                  Meperidine 50 mg plus                                                                                                                                                      promethazine 25 mg                                                                                                                                                      followed by meperidine IV                                                                                                                                                      PCA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Butorphanol 1–2 mg IV                                                                                                                                                      every 1–2 h as needed

 

Criteria for operative                                                                                                                                                      intervention                                                                                                                                                                                                                                                                                                            Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    “Obstetrical reasons”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Criteria for low forceps,                                                                                                                                                      not for cesarean                                                                                                                                                      section                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Cesarean section                                                                                                                                                      decision made                                                                                                                                                       by a perinatologist                                                                                                                                                      blinded to patients                                                                                                                                                      analgesia assignment.                                                                                                                                                      50/100 patients had                                                                                                                                                      instrumented vaginal                                                                                                                                                      deliveries for “resident                                                                                                                                                      training”

 

)

Labor protocol                                                                                                                                                                                                                                                                                                            “Strict” definitions                                                                                                                                                       for diagnosis and                                                                                                                                                      management of labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        “Active management of                                                                                                                                                      labor”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Protocol in labor                                                                                                                                                       floor manual. Early                                                                                                                                                      amniotomy, electronic                                                                                                                                                      fetal monitoring,                                                                                                                                                      oxytocin, no elective                                                                                                                                                      forceps                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Active management                                                                                                                                                       of labor. Criteria for                                                                                                                                                      oxytocin augmentation

 

continued(

 

Table 2.2                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study                                                                                                                                                                                                                                                                                                            Muir 1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Clark 1997                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Nikkola 1997                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Sharma 1997                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Bofill 1997
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Continued

 

. Of the 310  women

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ®

 

Of the 304 women who were                                                                                                                                                      randomized to epidural, 244                                                                                                                                                      received an  epidural, 13 received                                                                                                                                                      meperidine and an epidural, 47                                                                                                                                                      received either meperidine or                                                                                                                                                      Entonox                                                                                                                                                      randomized to meperidine, 132                                                                                                                                                      received meperidine, 89 received                                                                                                                                                      an epidural, 86 received an epidural                                                                                                                                                      and meperidine, and 3 received                                                                                                                                                      Entonox                                                                                                                                                                                                                                      61 of 184 women in the epidural                                                                                                                                                      group did not receive an epidural                                                                                                                                                       52 of 185 women in the non-                                                                                                                                                      epidural group received an epidural                                                                                                                                                                                                                            In the IV meperidine group 207/233                                                                                                                                                      followed the protocol. Of the 26                                                                                                                                                      violations, 14 received an epidural                                                                                                                                                      In the epidural group 214/226                                                                                                                                                      followed the protocol                                                                                                                                                                                                                                                                                                                                                                                  None were allowed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     51 of 118 women in the IV PCA                                                                                                                                                      group received an epidural. 3/124                                                                                                                                                       in the PCEA group received a non-                                                                                                                                                      protocol epidural because of failure                                                                                                                                                      of analgesia

 

g

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m

 

–15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          m mL mL                                                                                                                                                      –10 mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      /h                                                                                                                                                                                                                                                                                                                                                                                            g/mL

 

L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL of 0.15% m /h background

g fentanyl. Top-ups

m

–15 mL/h until the 2nd stage

g/mL patient-controlled

m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                g

Bupivacaine 0.25% 10                                                                                                                                                      followed by bupivacaine 0.125%                                                                                                                                                      at 10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Bupivacaine 0.25% 10                                                                                                                                                      initially, bolus doses of 5                                                                                                                                                      bupivacaine 0.25% as requested                                                                                                                                                      by the patient                                                                                                                                                                                                                            Bupivacaine 0.25% with fentanyl;                                                                                                                                                      bupivacaine 0.06%/fentanyl                                                                                                                                                       2                                                                                                                                                      epidural and 5                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                  Bupivacaine 10                                                                                                                                                      with 30                                                                                                                                                      with 0.15% bupivacaine with 15                                                                                                                                                      m                                                                                                                                                      fentanyl or a continuous infusion                                                                                                                                                      of bupivacaine 0.1% with 1                                                                                                                                                      fentanyl per mL at 10                                                                                                                                                                                                                                      Epidural patient-controlled 0.08%                                                                                                                                                      bupivacaine with 1.67                                                                                                                                                      fentanyl

 

or

–100 mg

 

mg/kg q 4 h IM 

Meperidine IM q 2 h as                                                                                                                                                      requested by the patient to                                                                                                                                                      a maximum of 300 mg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Meperidine 50                                                                                                                                                      repeated “according to                                                                                                                                                      midwifery practice”                                                                                                                                                                                                                                                                                                                                                                                  Meperidine via IV PCA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2 groups: meperidine                                                                                                                                                       1                                                                                                                                                      tramadol 1 mg/kg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Intravenous patient-                                                                                                                                                      controlled analgesia using                                                                                                                                                      fentanyl

 

Decision to do an                                                                                                                                                      operative delivery was                                                                                                                                                      made by midwifery                                                                                                                                                       and medical staff not                                                                                                                                                      involved with the study                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Written protocol                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Predefined. Monitoring                                                                                                                                                      committee for protocol                                                                                                                                                      violations

 

Active management of                                                                                                                                                      labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Written protocol                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Labor managed by                                                                                                                                                      protocol

 

Loughnan 2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Howell 2001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Sharma 2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Jain 2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Halpern 2004 
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/616 followed the

 

Crossover rate                                                                                                                                                                                                                                                                                                                                                                                                                                                                  In the IV meperidine group 352/607                                                                                                                                                      followed the protocol. Of the 255                                                                                                                                                      that did not, 102 received a CSE                                                                                                                                                      and 42 declined analgesia. In the                                                                                                                                                      CSE group, 400                                                                                                                                                      protocol. Of the 216 that did not,                                                                                                                                                       82 received meperidine and 52                                                                                                                                                      declined analgesia                                                                                                                                                                                                                                                                                                            Of the 366 women in the                                                                                                                                                      meperidine group, 340 followed                                                                                                                                                       the protocol. Of the 26 that did                                                                                                                                                       not, none received an epidural.Of                                                                                                                                                       the 372 women assigned to the                                                                                                                                                      epidural group, 51 did not follow the                                                                                                                                                      protocol. Of these none received                                                                                                                                                      meperidine but 7 did not receive                                                                                                                                                      any analgesia                                                                                                                                                                                                                            One patient in the meperidine group                                                                                                                                                      received an epidural

 

epidural analgesia.

 

g/mL

m                                                                                                                                                      /h

g sufentanil

m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –10 mL

g/mL fentanyl as a

m

 

Analgesic protocol, epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                  CSE with 10                                                                                                                                                      followed by 8 mL of 0.25%                                                                                                                                                      bupivacaine. Then 0.125%                                                                                                                                                      bupivacaine with 2                                                                                                                                                      fentanyl at 8                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Epidural initiated with incremental                                                                                                                                                      doses of 0.25% bupivacaine                                                                                                                                                      followed by 0.125% bupivacaine                                                                                                                                                      with 2                                                                                                                                                      continuous infusion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Bupivacaine 0.25% in                                                                                                                                                      incremental doses followed                                                                                                                                                       by bupivacaine 0.125% with 

 

mg

–75 mg as

 

Analgesic protocol,                                                                                                                                                      parenteral analgesia                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Intravenous meperidine and                                                                                                                                                      promethazine by request to                                                                                                                                                      a maximum of 400                                                                                                                                                      meperidine/4 h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          IV meperidine and                                                                                                                                                      promethazine followed by                                                                                                                                                      IV PCA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          IV meperidine 50                                                                                                                                                      needed

 

Criteria for operative                                                                                                                                                      intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Written protocol –                                                                                                                                                      elective forceps were                                                                                                                                                      not permitted                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Not stated

 

)

 

Labor protocol                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Written protocol                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ? – Written protocol                                                                                                                                                       for pre-eclampsia                                                                                                                                                      management                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Not stated

 

continued(

 

Table 2.2                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study                                                                                                                                                                                                                                                                                                            Combined spinal epidural technique (normal parturients)                                                                                                                                                      Gambling 1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Pre-eclampsia                                                                                                                                                      Lucas 2001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Head 2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              CSE, combined spinal epidural; IM, intramuscular; IV, intravenous; PCA, patient-controlled analgesia; PCEA, patient-controlled 

 

16

Epidural analgesia and the progress of labor

[image: ]

 

Fig. 2.1 Cesarean section rate. The number of patients who had a cesarean section, the odds ratio (OR) and 95% confidence interval (CI) (random effects model) are shown for each study. The size of the box is proportional to the

weight of the study in the meta-analysis. The scale is logarithmic. For studies with no cesarean sections, the OR could not be calculated.

 

Only one study reported monitoring of the protocol.11 others. This study was remarkable because it was

Of interest, one investigator reported that many stopped early for “ethical reasons” after the incidence

patients in the epidural group had a forceps delivery of cesarean section was found to be significantly higher

for resident training purposes, 9 illustrating how the in the epidural group than in the opioid control

method of analgesia may influence obstetric decisions.          23 group. In this study, incidence of cesarean section in

The protocol for the delivery of epidural analgesia was the control group was much lower (2%) and that of the

variable and represented the differences in practice set- epidural group (25%) much higher than the histor-

tings. Compliance to the analgesic protocol was highly ical norm (15%) for that institution. Of note, this was

variable and depended on the patient population and the only study that reported a statistical difference

the method of analgesia used for the non-epidural between groups. As shown in Fig. 2.1, the odds ratio

group (Table 2.2). was 1.03 (95% confidence interval [CI] 0.86 –1.22, 

The clinical trials were sufficiently similar to per-    P = 0.75). The absolute risk difference between groups

form a meta-analysis on the incidence of cesarean was 0% (95% CI −1.0 –2.0%, P = 0.69). There was a

section (Fig. 2.1). There was no statistically significant subgroup of seven studies and a total of approximately

heterogeneity between studies although one of the 2300 patients in which less than 10% of patients did

studies reported very different results than all the  13,17,18,21–23,25,26  not adhere to the analgesia protocol.  In
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Fig. 2.2 Instrumental vaginal delivery rate. The number of patients who had an instrumental vaginal delivery, the odds

ratio (OR) and 95% confidence interval (CI) (random effects model) are shown for each study. The scale is logarithmic. The size of the box is proportional to the weight of the study in the meta-analysis. 

 

this subgroup, there was also no significant difference The duration of the first stage of labor was reported

in the cesarean section rate. The odds ratio was 1.15 in nine randomized controlled trials (eight full manu-

(95% CI 0.76 –1.67, P =                                        9,10,12–14,20,22,23 0.48). scripts) comprised of approximately 2200

Of interest, the incidence of instrumental vaginal patients. There was no difference in the duration of the

delivery (vacuum extraction + forceps) was higher first stage of labor, with a weighted mean difference of

in the epidural group. The odds ratio was 1.9 (95%    approximately 24 min (95% CI 4 –54 min, P = 0.09).

CI 1.5 –2.4, P < 0.001) (Fig. 2.2). These studies are  There was significant heterogeneity in this outcome

heterogeneous, likely because of the different clinical because of the different populations studied (nulli-

criteria used in each study for the use of forceps. parous, multiparous and mixed parity) and differences

These criteria ranged from strict written protocols (see among studies in defining the beginning and end of the

Table 2.2) to a clear preference for forceps deliveries    first stage of labor. 

when the patient had epidural analgesia.9 However, The duration of the second stage of labor was

of the 16 studies that report this outcome, 15 report                            9–14,17,18,20,22,23 reported in 11 studies comprised of

an increased incidence associated with epidural approximately 2550 patients. Epidural analgesia pro-

analgesia (Fig. 2.2). Eight of these were statistically longed the second stage of labor by approximately 16

significant.                                               min (95% CI 10 –23 min, P < 0.0001). Again, there was
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Table 2.3 Randomized controlled trials comparing low-concentration to high-concentration local anesthetic.

 

Low dose                 High dose

Quality   Population

Study     score   (parity)      N    Protocol             N    Protocol             Comments

 

Collis       2         Mixed         98   CSE with B 2.5 mg       99   Epidural B 0.25%        No blinding 5 CSE did not

1995                               F 25 m g                 10 mL               receive CSE, rather B via +

Intermittent boluses           Intermittent bolus B     epidural catheter

of B 0.1% F 2 m g/          0.25%, 6 –10 mL + mL 10 –15 mL

COMET   3      Nulliparous 666 1 CSE with B 2.5 mg    388 Lidocaine 2% 3 mL     No blinding. Study repeated

2001                               F 25 m g                 via epidural B        (COMET 2 reported here) + +

2 Epidural B 0.1%            0.25% 10 mL           because of faulty

+ F 2 m g/mL 15 mL         Intermittent boluses     randomization. 3 groups Both followed by             of 0.25% B 10 mL      comparison. 2 low-dose continuous infusion groups (CSE  and epidural) vs 

of B 0.1%   F                                     1 high-dose group (epidural B + 2 m g/mL 10 mL/h                              0.25%)

James    5       ?           40 Epidural 15 mL B       40   15 mL B 0.25%        Sample size based on visual

1998                             0.1% F 50 m g            followed by           analog scores averaged over +

followed by                  intermittent boluses     the labor. 5 in  the low dose intermittent bolus B           of B 0.25% 10 mL       and 2 in the high dose

0.1% F 30 mL withdrawn from the primary  +

outcome but mode of delivery

was described for all patients

Nageotte   2        Nulliparous   505 CSE 10 m g S          253 Epidural 0.25% 11 mL 3-group comparison. Low dose

1997                             followed by 0.0625%         50 m g F followed by divided into ambulation and +

B 2 m g/               0.125% B 2 m g/ml   no ambulation. Not blinded. + +

F Primary outcome not identified

 

B, bupivacaine; CSE, combined spinal epidural; F, fentanyl; S, sufentanil.

 

significant heterogeneity in the outcome – however, in allowed in both groups to enhance analgesia. They

all studies the second stage of labor was prolonged in found four randomized controlled trials comprised of

the epidural group. This prolongation was statistically 31–34  approximately 2000 patients that met these criteria.

significant in six of the studies. 11–14,22,23 The study characteristics of these studies are shown 

Additional evidence concerning the outcome of in Table 2.3. In these studies, high-concentration

labor comes from randomized controlled trials that epidural analgesia resulted in a reduction in the rate of

compare low-dose to high-dose epidural analgesia. spontaneous vaginal delivery. The odds ratio was 1.32

The argument that epidural analgesia causes an excess   (95% CI 1.1–1.6, P = 0.003). The incidence of cesarean

number of obstetric interventions (cesarean section  section was slightly lower in the high-dose group (odds

or instrumental vaginal delivery) is strengthened if ratio 0.9, 95% CI 0.6 –1.4, P = 0.63). However, the

a dose–response relationship can be shown. For this  incidence of instrumental delivery was higher (odds

reason, Angle      30 et al . retrieved all randomized con-    ratio 1.31, 95% CI 0.9 –1.8, P = 0.12).

trolled trials that compared low-concentration to                                       35 An additional study by Reynolds et al . supports the

high-concentration epidural labor analgesia that finding that high-concentration epidural analgesia

reported obstetric outcomes. They defined “high con- leads to an increase in obstetric interventions. This

centration” as bupivacaine concentration 0.125% or study is a summary of five separate reports, comparing

more and “low concentration” as less than 0.125% low-concentration (0.0625% bupivacaine) with high-

bupivacaine. The addition of epidural opioid was concentration (0.125% bupivacaine) epidural infusions

 

19




Chapter 2

 

40

 

35

 

30

 

25

 

20

Johnson et al.

15

 

Cesarean section rate (%)                                                                                          10                   Fogel et al.         Lyon et al.   Zhang et al.

5 Gribble et al.                                 Fig. 2.3 Epidural rate versus cesarean

section rate in institutions that

0                                                         introduced (or disbanded) an

0         20         40         60         80         100   epidural service on demand. Data

Epidural rate (%) from published studies (see text).

 

at one institution. However, the loading dose was       36 – 40 this. As can be seen in Fig. 2.3, there was no appre-

not controlled and all patients received 0.25% bupi- ciable change in the cesarean section rate, even with a

vacaine if analgesia was inadequate. While the study  large incremental change in the epidural rate. Further,

did not meet the criteria of the meta-analysis above,  a recent meta-analysis of published and unpublished

it does support the conclusions. Patients in the high- data showed that there was no increase in the inci-

concentration group were less likely to experience a                                     41 dence of operative vaginal delivery after the epidural

spontaneous vaginal delivery than those who received   service was instituted.

a low concentration. Logistic regression showed that

there was a statistically significant increase in the Conclusions incidence of obstetric intervention as the dose of bupi-

vacaine (in milligrams) increased. Since 1980, there have been numerous studies per-

formed to determine whether epidural analgesia inter-

Before and after studies feres with labor, resulting in an increased need for

In an attempt to avoid some of the problems encoun- obstetric interventions. Because of the nature of the

tered in randomized controlled trials, some investiga- question, no single study design is capable of giving

tors have studied institutions that had no epidural “the answer.” Observational studies that allow the

analgesia service for labor and then, over a brief period patient to choose her mode of analgesia are inappro-

of time, introduced epidural analgesia into practice. priate because many of the risk factors for cesarean

While many factors can threaten the validity of this section cause pain, resulting in requests for epidural

design (such as changes in practice or personnel over   analgesia.

the study period), when compared with randomized Currently, the best evidence comes from random-

controlled trials there are some advantages. This ized controlled trials that compare epidural to non-

approach eliminates the problem of patients choosing epidural analgesia. When combined, these studies

epidural analgesia when assigned to another treatment clearly indicate that epidural analgesia does not result

group because epidural analgesia was not available. in an increase in the cesarean section rate. This is sup-

Similarly, these studies (provided the data are col- ported by the failure of randomized controlled trials

lected in a comprehensive and reliable manner) are comparing low-concentration with high-concentration

more generalizable to the full population because the local anesthetics to demonstrate a dose–response.

patients have not “chosen” to be studied. Since 1990, Further support comes from before and after studies,

there have been five published studies that have done showing no change in the rate of cesarean section 
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in institutions that suddenly institute an epidural 10 Clark A, Carr D, Loyd G, Cook V, Spinnato J. The influence

service. of epidural analgesia on cesarean delivery rates: a ran-

Epidural analgesia may cause an increase in the domized, prospective clinical trial. Am J Obstet Gynecol

operative vaginal delivery rate. These data are consist-    11 Halpern SH, Muir HA, Breen TW, 1998;179:1527–33.et al. Multicenter random-

ently shown in the randomized controlled trials  ized controlled trial comparing patient-controlled epidural

comparing epidural with non-epidural analgesia. There       with intravenous analgesia for pain relief in labor. Anesth

may be many reasons for the association. First, the       Analg 2004;99:1532–8

second stage of labor is prolonged. This may lead 12 Howell CJ, Kidd C, Roberts W, et al. A randomised con-

obstetricians to perform an operative vaginal delivery       gesia in labor. trolled trial of epidural compared with non-epidural anal-Br J Obstet Gynaecol 2001;108:27–33.

in order to shorten this stage of labor. Second, the 13 Jain S, Arya VK, Gopalan S, Jain V. Analgesic efficacy of intra-

analgesia provided by epidural analgesia may change muscular opioids versus epidural analgesia in labor. Int J

the behavior of caregivers by reducing their concern      Gynaecol Obstet 2003;83:19 –27.

for pain caused by operative vaginal delivery. How- 14 Loughnan BA, Carli F, Romney M, Doré CJ, Gordon H.

ever, this is may not be true in all cases because the       versus pethidine for analgesia in labor. Randomized controlled comparison of epidural bupivacaine Br J Anaesth

increased operative delivery rate also occurred in      2000;84:715 –9.

studies that had written protocols for the management 15 Muir HA, Shukla R, Liston R, Writer D. Randomized trial of

of the second stage of labor. Finally, it may be possible labor analgesia: a pilot study to compare patient-controlled

to reduce the incidence of obstetric interventions by intravenous analgesia with patient-controlled epidural anal-

reducing the dose of local anesthetic to the minimum      come. gesia to determine if analgesic method affects delivery out-Can J Anaesth 1996;43:A60.

amount required to provide analgesia. Further work to 16 Nikkola EM, Ekblad UU, Kero PO, Alihanka JM, Salonen

determine the best way of doing this is required.              MAO. Intravenous PCA in labor. Can J Anaesth 1997;

44:1248 –55.

17 Philipsen T, Jensen N-H. Epidural block or parenteral peth-
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Maintenance of epidural analgesia for labor –

 

continuous infusion or patient controlled

 

Stephen H. Halpern

 

Introduction PCEA has some potential disadvantages compared

with CEI. The delivery system, including the pump

The early use of epidural labor analgesia consisted prim- and disposable items, is more expensive. In addition, it

arily of a single dose of local anesthetic through the takes more time to set up the equipment and explain it

needle near the end of the second stage of labor. This to the patient. Some patients may not wish to control

type of analgesia was quite limited because of the short their analgesia because of fatigue and some may prefer

duration of pain relief compared with the total time of    to leave it to the “professionals.”

labor. In an effort to prolong analgesia, large doses of The purpose of this chapter is to compare the 

local anesthetic were often given, resulting in maternal methods commonly used for maintaining labor anal-

hypotension, significant risk of local anesthetic toxic- gesia. PCEA without a background infusion has been

ity, severe motor block of the lower extremities and a extensively compared with CEI. In addition, there are

reduction in the parturient’s ability to push effectively. a number of studies that examine the addition of a

If the local anesthetic wore off before the birth of the background infusion to PCEA. While the technique of

baby, the whole procedure of epidural placement intermittent clinician-administered bolus continues

needed to be repeated. to be practiced and is useful, it will not be considered

In the mid 1970s, epidural catheters came into com- further here. The results of studies that investigate this

mon use. In the 1980s, it became possible to offer the modality yield results that are specific to the setting 

parturient low concentrations of local anesthetic, with of the study. For example, the time between patient

or without an opioid such as fentanyl or sufentanil, as  requesting analgesia and obtaining it is dependent on

a continuous epidural infusion (CEI). This avoided  the availability of an anesthesiologist or the ability of

a number of problems associated with clinician- the midwife or nurse to administer top-ups. This is dif-

administered intermittent bolus techniques such as un- ferent for different units and may vary over time in the

even analgesia and potential local anesthetic toxicity. same unit, depending on concurrent clinical demands

However, many patients still required local anesthetic    at the time of request.

boluses from the clinician, and some had an unaccept-

ably dense motor block of the lower extremities.           PCEA versus CEI

In 1988, Gambling      1 et al. described patient-

controlled epidural analgesia (PCEA) for labor pain. 3  This section is an update of a recent meta-analysis.

This technique allowed the patient to match the dose The last search of MEDLINE®, EMBASE® and Science

of analgesia to the pain as the labor progressed. It also Citation Index® for randomized controlled trials that

allowed for patient variability in dose requirements. compare PCEA with CEI was completed in January

Other research supports the concept that patient satis- 2004. Full manuscripts were rated for quality of

faction may be increased by allowing her to have an                                  4 reporting using the Jadad scale (see Appendix for a

increased amount of control over the labor and deliv- description of the scale). The main outcomes of inter-

ery process, including pain control. 2 est included the number of patients who required 
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non-scheduled clinician bolus doses (top-ups), the 6  better pain relief in the second stage of labor  in

incidence of motor block, patient satisfaction and patients who received PCEA. While others reported

obstetric outcomes. In addition, some of the studies increasing pain scores over time, none specifically

reported neonatal outcomes. Patients in the PCEA reported these scores during the second stage of labor.

group had no background infusion and the analgesic Because epidural analgesia can be achieved using 

solutions were identical in each group. There were 10 a relatively low dose of local anesthetic, none of the

separate trials, resulting in 11 manuscripts. These are studies reported toxicity. However, the increased

summarized in Table 3.1 in order of Jadad score5 –15. doses found in the CEI groups resulted in an increased

There were seven investigations that used bupivacaine incidence of maternal motor block (Table 3.2, 

and three that used ropivacaine in concentrations of Fig. 3.2). Dense motor block was reported infrequently.

0.1– 0.2%. Many of the studies were small but one In one study, patients experienced a dense motor block

study contained more than 100 patients.12 Some were (but not complete) during 20% of measurements

not blinded.5,6,8,12,13,15 None specifically mentioned that throughout labor. The incidence was the same in both

assignment was concealed before enrollment. Because          8 groups. Two studies reported patients with a dense

of the similarity among studies in design, it was appro-    motor block (Bromage score =    9,10 2). For most of the

priate to combine the outcomes of these studies in a study period, none of the patients in the PCEA group

meta-analysis. However, there was significant hetero- in either study had high degrees of motor block, while

geneity in some of the outcomes. These were identified one or two patients in the CEI group did. This differ-

and are discussed below. ence was not statistically significant, possibly because

There was a significant decrease in the requirement    of the small sample size of both studies.

for clinician top-ups in patients who received PCEA While differences in the incidence of motor block

compared with CEI (Fig. 3.1). This was highly statistic- could be demonstrated between groups, there was no

ally significant (Table 3.2). As Fig. 3.1 shows, three of difference in maternal satisfaction scores. This may be

the seven studies that reported this outcome had a  primarily because the satisfaction scores were very

statistically significant reduction in clinician top-ups, high in both groups. It should be noted that maternal

and the other four reported a trend in the same direc- satisfaction was not the primary outcome of any of the

tion. The use of PCEA would result in a 19% decrease studies and that the actual measurement was not made

in the number of patients who require clinician with a tool with proven reliability or validity. On a 

top-ups (95% confidence interval [CI] 9 –29%). This theoretical basis, PCEA may be associated with an

yields a “number needed to treat” (NNT) of 5.2 (95% increase in maternal satisfaction. Increased maternal

CI 3.4 –11). freedom for intrapartum decision-making has been

Patients received less local anesthetic in the PCEA                                             2 associated with an increase in satisfaction and there-

group. In one study, the difference approached 50%.9 fore it might be reasonable to expect this aspect to

While the pooled difference was statistically signific-    extend to labor analgesia in some women.

ant, there was also significant heterogeneity in the None of the other maternal or neonatal outcomes

result (Table 3.2). This can be explained by differences were different between groups (Table 3.2). Important

in the concentration and dosages of drugs and by the outcomes such as the incidence of cesarean delivery

use of different drugs and additives. Finally, hetero- and instrumental vaginal deliveries were measured in

geneity may result from the study of different popula- all studies and were similar. PCEA did not significantly

tions of patients (nulliparous versus mixed parity). Of change the length of the second stage of labor, indicat-

note, while the results are heterogeneous, the direction ing that patients are able to adequately judge the

of change is consistent among the studies. Therefore, it amount of analgesia required for the expulsion phase.

is clear that the use of PCEA can reduce the amount of The incidence of neonatal depression in both groups

drug used, although the magnitude of the reduction   was similar and very low.

depends on the factors identified above.  The equipment used for the delivery of both PCEA

None of the studies reported a statistically signifi- and CEI appears to be reliable. Only two studies

cant difference between groups in pain scores during                                           8,13 explicitly report failure of equipment and the 

the first stage of labor. One study reported significantly incidence in both studies was less than 10%. One study

 

24

Maintenance of epidural analgesia for labor

 

Table 3.1 PCEA versus continuous infusion. Study characteristics.

No. of

Quality   patients     PCEA group             CEI group

Study     score    PCEA/CEI treatment              treatment      Population Comments

Smedvig    4        27/29       R 0.1%                 R 0.1%         Nulliparous 200114                         F 2 m g/mL              F 2 m g/mL

Bolus 5 mL                8 mL/h Lockout 10 min,

max 25 mL/h

Curry        4         30/30       B 0.125%                B 0.125%       Mixed        Breech presentations were 19947                          Bolus 6 mL              10 mL/h        parity        allowed to deliver vaginally

Lockout 20 min, no max

Gambling  4        55/13      B 0.125%              B 0.125%      Nulliparous 4 different bolus doses for PCEA 199311                         F 2.5 m g/mL             F 2.5 m g/mL                were studied and compared 

E 1 : 400,000               E 1 : 400,000                   with CEI Bolus 2– 6 mL             8 mL/h Lockout 10 –30 min

Ferrante     3         20/20        B 0.125%                B 0.125%       Mixed 19919                          F 2 m g/mL              F 2 m g/mL      parity

Bolus 3 mL              12 mL/h Lockout 10 min,  no max

Ferrante     3         15/15        B 0.125%                B 0.125%       Mixed        Two other groups with 199416                         F 2 m g/mL              F 2 m g/mL      parity        continuous background infusion 

Bolus 3 mL              12 mL/h                    were included in this study Lockout 10 min, no max

Boutros     2         48/50       B 0.125%               B 0.125%       Mixed        The investigators included a 19995                          S 0.5 m g/mL            S 0.5 m g/mL at parity        third group of patients that 

Bolus 5 mL              8 –14 mL/h                  received intermittent boluses Lockout 10 min,

max 50 mL/4 h

Eriksson     2         40/40       R 0.1%                   R 0.1%         Mixed        Data from 2 institutions. 17 20038                          S 0.5 m g/mL            S 0.5 m g/mL    parity        patients were excluded, 8

Bolus 4 mL              6 mL/h                     because of rapid delivery, 8 Lockout 20 min, no limit because of technical pump 

problems, and 1 because of

pre-existing exclusion criteria. 

The primary outcome (drug dose) 

was the basis of a power 

analysis. Randomization was 

performed using an urn with 

80 tickets, 40 per group

Collis         1           44/46        B 0.1%                    B 0.1%          Nulliparous   Initiated with combined, spinal 19996                          F 2 m g/mL              F 2 m g/mL                 epidural. A group that received 

Bolus 10 mL             10 mL/h                    intermittent boluses from Lockout 30 min, no max                                 midwives was included

Purdie       1         75/84       B 0.25%                 B 0.125%       Nulliparous   Data on the same population of 199212                         Bolus 3 mL              10 mL/h                    parturients divided between the 

two manuscripts

Tan Lockout 5 min,

199415                         max 4 boluses/h

Sia           1          20/20        R 0.2%                    R 0.2%          Nulliparous 199913                         Lockout 15 min,           8 mL/h

max 150 mL/h

B, bupivacaine; CEI, continuous epidural infusion; E, epinephrine; F, fentanyl; PCEA, patient-controlled epidural analgesia; R, ropivacaine; S, sufentanil.
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Fig. 3.1 Number of patients who

required unscheduled clinician 

top-ups (n) and the total number of

[image: ]

patients in each study (N) is shown.

The relative risk and 95% confidence

intervals are illustrated for each study

on a logarithmic scale. The boxes

represent the relative contribution 

of each study to the pooled estimate.

The diamond represents the pooled

relative risk. A relative risk of less than

1.0 favors the PCEA group. CEI,

continuous epidural infusion; PCEA,

patient-controlled epidural analgesia.

 

Table 3.2 PCEA versus CEI: outcomes.

No. of studies   PCEA     CEI       WMD or

Outcome                     (reference)    N or n/N N or n/N RR (95% CI)       P value    Heterogeneity

 

Number of patients requiring             5 – 8,11–13 7         94/312     147/283   0.58 (0.48 – 0.07)    < 0.0001    NS

clinician top-ups

Mean dose of local anesthetic (mg/h)  95 –9,11,13,14,16     297        261        −            −       <            < 3.6 (–5.0 to 2.1)     0.00001     0.001

Motor block: number of patients         5,6,8,11,13 5         39/204     56/164     0.35 (0.20 – 0.59)    0.0001      NS with motor weakness

Maternal satisfaction: VAS scores        5 –7 3              119        124        0.06 (−3.9 to 0.52)   0.8          NS

Mode of delivery: cesarean section       5 –9,11–14,16 10      50/373     55/347     0.82 (0.57–1.17)     0.27         NS

Mode of delivery: instrumental             5 –9,11–14,16 10      112/373    108/347   0.98 (0.8 –1.2)       0.85         NS deliveries

Length of first stage (min)                9,16 2              35          35         21 (−38 to 80)        0.5          NS

Length of second stage (min)            9,12,13,16 4         115        117        −    − 10 ( 22 to 0.8)      0.07         NS

Apgar                             5,6,8,9,11,13,16 <

7 at 1 min                      7                 28/241     14/204    1.58 (0.83 –3.0)      0.16         NS

Apgar                             5,6,8,9,11,13,16 <

7 at 5 min                      7                 5/241      1/204      2.7 (0.50 –14)        0.25         NS

Hypotension                        8,9,11–13,16 6       4/234      3/192     1.42 (0.33 – 6.2)     0.60        NS

CEI, Continuous epidural infusion; CI, confidence interval; NS, not statistically significant; PCEA, patient-controlled epidural analgesia; RR, risk ratio; VAS, visual analog score; WMD, weighed mean difference.

 

Fig. 3.2 Number of patients that 

had a motor block (n) and the total

number of patients in each study (N)

[image: ]

is shown. The relative risk and 95%

confidence intervals are illustrated 

for each study on a logarithmic scale. 

The boxes represent the relative

contribution of each study to the

pooled estimate. The diamond

represents the pooled relative risk. 

A relative risk of less than 1.0 favors

the PCEA group. CEI, continuous

epidural infusion; PCEA, patient-

controlled epidural analgesia.
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excluded a patient because she was unable to follow the have been five randomized controlled trials that have

instructions to operate the PCEA device. 10 compared PCEA with PCEA with a continuous back-

PCEA and CEI appear to be equally safe. The incid- ground infusion. Three of these are available as full

ence of hypotension is low and similar between groups                16 –18 manuscripts; the information from two are only

(Table 3.2). None of the studies reported excessively                         19–21 available as abstracts. The details of these studies

high sensory levels.                                        are shown in Table 3.3.

The three published studies were small and 0.125%

The addition of continuous  bupivacaine, with or without additives, was used. Each

infusion to PCEA employed small volumes for the patient-controlled

boluses. In addition, the background infusion varied

The addition of a background infusion to patient- from 3 to 6 mL. Under these circumstances it is not

controlled analgesia may further reduce the need surprising that the continuous infusion appeared to

for clinician interventions and may result in bet- make very little difference in the main outcomes 

ter maternal satisfaction. However, this may come at    studied.

the expense of an increase in drug dose, motor block                                        19,20 In a larger study, Campbell et al . reported a

and interference with the progress of labor. There comparison of ropivacaine 0.08% with 2 µg/mL of

 

Table 3.3 PCEA versus PCEA + continuous infusion: study characteristics.

No. of 

Reference Quality   patients PCEA/   PCEA group     PCEA + CEI and year    score     PCEA + CEI     treatment       group treatment     Population   Comments

 

Ferrante      3          15/30             B 0.125%        2 groups             Mixed        An additional study group 

199416                                Bolus 3 mL      3 mL/h (N = 15) had continuous infusion 

Lockout 10 min   and 6 mL/h (N 15)                alone (N   15) = =

Petry         2          37/37             B 0.125%         Addition of 3 mL/h    Mixed 200018                                S 0.75 m g/mL

E 1 : 800,000 =

Bolus 3 mL

Lockout 12 min

Davin        Abstract   29 parturients      B 0.125%        Addition of 5 mL/h    ?             “Both groups achieved high 199421                (total)             S 1 m g/mL                                         quality analgesia with few 

Bolus 5 mL and moderate side-effects.” 

Lockout 15 min                                    No quantitative data 

available

Paech       3         25/25            B 0.125%       Addition of 4 mL/h    Mixed       More than 90% of parturients 199217                                F 3 m g/mL                                      in each group were satisfied

Bolus 4 mL                                       with pain relief Lockout 15 min

Campbell    Abstract   141/144          R 0.8%          Addition of 10 mL/h   Nulliparous   Additional information is 200419                                F 2 m g/mL                          induced      available in a second 

Bolus 5 mL                                       abstract (see below) Lockout 10 min

Campbell    Abstract   104/107          R 0.8%          Addition of 10 mL/h   Nulliparous   Subset of the patients above 200420                                F 2 m g/mL                          induced      that did not have a cesarean 

Bolus 5 mL                                       delivery Lockout 10 min

 

B, bupivacaine; CEI, continuous epidural infusion; E, epinephrine; F, fentanyl; PCEA, patient-controlled epidural analgesia; R, ropivacaine; S, sufentanil.
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Chapter 3

 

30      PCEA    PCEA + CEA

25                                                              Fig. 3.3 PCEA versus PCEA + 20 continuous infusion. Data from

Campbell     19 et al . Visual analog score

15 (VAS) pain scores (vertical) versus

10                                                              cervical dilation (horizontal) 

AS pain scores

V                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            are shown. The VAS scores are

5 significantly higher for all cervical

0 dilations in the PCEA group. CEA,

3 cm    4 cm    5 cm    6 cm    7 cm    8 cm    9 cm   10 cm    controlled epidural analgesia; PCEA,

Cervical dilation patient-controlled epidural analgesia.

 

fentanyl with and without a 10 mL/h background ferences. One large study, available only as an abstract,

infusion. This study, reported as two abstracts, was showed that the addition of CEI to PCEA provided

designed to have sufficient power to detect differences better pain relief with fewer clinician top-ups when

in obstetric outcomes as well as outcomes relating to compared with PCEA alone. There was no difference

pain relief. Although there were no differences in the in any of the obstetric outcomes. From these limited

obstetric outcomes,20 there was a statistically signific- data, it appears that there may be some advantages to

ant difference in the number patients who received the addition of a continuous background infusion.

clinician top-ups (41% vs 27%, P = 0.03), and better Confirmation of this impression is required before the

pain relief in both the first and second stages of labor    addition of CEI to PCEA can be recommended.

in the group that received the background infusion

(Fig. 3.3).19 However, there was also a significantly    References higher volume of local anesthetic used in the PCEA +

CEI group. There was no difference in the incidence  1 Gambling DR, Yu P, Cole C, McMorland GH, Palmer L. A

of motor block (< comparative study of patient-controlled epidural analgesia  4%) or ability to ambulate (85%) (PCEA) and continuous infusion epidural analgesia (CIEA)

between groups (Campbell, personal communication,      during labour. Can J Anaesth1988;35:249 –54. December 2004). 2 Hodnett ED. Pain and women’s satisfaction with the experi-

ence of childbirth: a systematic review. Am J Obstet Gynecol 2002;186:S160 –72.

Conclusions 3 van der Vyver M, Halpern S, Joseph G. Patient-controlled

epidural analgesia versus continuous infusion for labour

Both PCEA and CEI provide excellent analgesia for      analgesia: a meta-analysis. Br J Anaesth 2002;89:459 – 65.

labor. PCEA has a number of clear advantages com- 4 Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of

pared with CEI. These include a reduction in the  reports of randomized clinical trials: is blinding necessary?

need for clinician top-ups, a reduction in the amount 5 Boutros A, Blary S, Bronchard R, Bonnet F. Comparison of  Control Clin Trials 1996;17:1–12.

of drug needed and a reduction in the incidence of intermittent epidural bolus, continuous epidural infusion

motor block. While there was no demonstrable differ- and patient-controlled epidural analgesia during labor. Int J

ence in patient satisfaction, this may be because of very       Obstet Anesth 1999;8:236 – 41.

high maternal satisfaction with epidural analgesia, 6 Collis RE, Plaat FS, Morgan BM. Comparison of midwife

regardless of the mode of maintenance, or because ral analgesia for maintaining mobility after a low-dose com- top-ups, continuous infusion and patient-controlled epidu-

there were deficiencies in the tool used for measure-      bined spinal–epidural. Br J Anaesth 1999;82:233 – 6. ment. There is no difference in any obstetric or neo- 7 Curry PD, Pacsoo C, Heap DG. Patient-controlled epidural

natal outcomes. Both modalities appear to be reliable analgesia in obstetric anaesthetic practice. Pain 1994;57:125 –

and safe.                                                      7.

It is difficult to determine whether or not the addi- continuous epidural infusion in an ultra-low-dose regimen  8 Eriksson SL, Gentels C, Olofsson CH. PCEA compared to

tion of CEI to PCEA provides additional benefit.      for labor pain relief: a randomized study. Acta Anaesthesiol Published studies are too small to demonstrate any dif-       Scand 2003;47:1085 –90.
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9 Ferrante FM, Lu L, Jamison SB, Datta S. Patient-controlled 16 Ferrante FM, Rosinia FA, Gordon C, Datta S. The role of 

epidural analgesia: demand dosing. Anesth Analg 1991;73: continuous background infusions in patient-controlled

547–52.                                                     epidural analgesia for labor and delivery. Anesth Analg 1994; 10 Ferrante FM, Barber MJ, Segal M, Hughes NJ, Datta S.       79:80 – 4.

0.0625% bupivacaine with 0.0002% fentanyl via patient- 17 Paech MJ. Patient-controlled epidural analgesia in labour: is

controlled epidural analgesia for pain of labor and delivery.        a continuous infusion of benefit? Anaesth Intensive Care

Clin J Pain 1995;11:121– 6.                                          1992;20:15 –20. 11 Gambling DR, Huber CJ, Berkowitz J, et al. Patient- 18 Petry J, Vertcauteren M, van Mol I, van Houwe P, Adriaensen

controlled epidural analgesia in labour: varying bolus dose HA. Epidural PCA with bupivacaine 0.125%, sufentanil 

and lockout interval. Can J Anaesth 1993;40:211–7.                 0.75 µg/mL and epinephrine 1/800,000 for labor analgesia: 12 Purdie J, Reid J, Thorburn J, Asbury AJ. Continuous extra-       is a background infusion beneficial? Acta Anaesthesiol Belg

dural analgesia: comparison of midwife top-ups, continuous        2000;51:163 – 6.

infusions and patient controlled administration. Br J Anaesth 19 Campbell DC, Breen TW, Halpern S, Muir H, Nunn R.

1992;68:580 – 4. Determination of the efficacy of PCEA alone compared to

13 Sia AT, Chong JL. Epidural 0.2% ropivacaine for labour anal-        PCEA + CIEA using ambulatory labor analgesics. Anesthesio-

gesia: parturient-controlled or continuous infusion? Anaesth        logy 2004;100:Suppl A11.

Intensive Care 1999;27:154 – 8. 20 Campbell DC, Breen TW, Halpern S, Muir H, Nunn R.

14 Smedvig JP, Soreide E, Gjessing L. Ropivacaine 1 mg/mL, Randomized controlled trial comparing PCEA vs PCEA  +

plus fentanyl 2 µg/mL for epidural analgesia during labour: is CIEA on labor outcome using ambulatory analgesics.

mode of administration important? Acta Anaesthesiol Scand       Anesthesiology 2004;100:Suppl A20.

2001;45:595 –9. 21 Davin C, Brichant JF, Falieres X, Lamy M, Hans P. Patient-

15 Tan S, Reid J, Thorburn J. Extradural analgesia in labour: controlled epidural analgesia during labor: pure demand dos-

complications of three techniques of administration. Br J       ing or continuous infusion plus demand dosing? Anesthesiology

Anaesth1994;73:619 –23.                                        1994;81:A1161.
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C H A P T E R   4

 

The use of transcutaneous electrical nerve

 

stimulation for labor pain

 

Carolyn F. Weiniger

 

Introduction TENS shares the advantages of other drugless therap-

ies, there are some disadvantages to its use. The TENS

The drugless therapies available for labor range from machine itself is expensive to purchase and therefore

the ancient (massage, oils and acupuncture) to the some patients prefer to rent the unit for use during

modern (intracutaneous saline injections and trans- labor and delivery. There are additional costs asso-

cutaneous electrical nerve stimulation [TENS]). There ciated with the disposable electrodes and batteries.

are numerous potential advantages to the use of drug- Transcutaneous electrical nerve stimulation is incom-

less therapies compared with conventional pain relief. patible with other drugless therapies such as hot water

Most are easy to administer. Maternal side-effects such baths. Finally, some clinicians feel that it is impor-

as nausea, vomiting, altered sensorium and pruritus tant to train the woman to use TENS before she is in

can be avoided. Similarly, placental passage of drugs   labor.

and their effect on the fetus and newborn can be Although it is unclear whether or not TENS pro-

reduced. For these reasons, many women would prefer vides labor analgesia, it is an extremely popular mode

to avoid or reduce the amount of medication adminis-                3 of analgesia. This chapter reviews the clinical trials

tered during labor and delivery. Many women would that studied the use of TENS in labor to determine 

also prefer to avoid side-effects from spinal and epidu- its effectiveness. MEDLINE®, EMBASE®, Science

ral analgesia, such as postdural puncture headache and Citation Index® and Cochrane Controlled Trials

motor weakness of the lower extremities.  Register databases were searched from the inception of

Transcutaneous electrical nerve stimulation has the databases until March 2004 using the following

been used for labor for more than 25 years.1 Most words as text, and key words: [Transcutaneous electri-

commonly, electrodes are placed over the T10 –L1 der- cal nerve stimulation], [TENS], [labo(u)r] and [preg-

matomes bilaterally, 1.5 –3 cm lateral to the spinous nancy]. The bibliographies of the retrieved articles

processes of the back to provide analgesia for the first were hand searched in order to identify additional

stage of labor. A second set of electrodes is placed over reports. The search was restricted to published ran-

the S2–S4 dermatomes for the second stage of labor. domized controlled trials (RCTs) or quasi-RCTs, 

Often a single machine has the capacity to activate  written in English. Non-randomized studies, abstracts,

all four electrodes simultaneously (“dual channel”). case series and case reports were excluded. Further, 

Less commonly, electrodes have been placed cranially we eliminated clinical trials that did not place the leads

or suprapubically. The amount of current can be on the back. Each randomized study was rated for

changed by the woman as labor progresses, giving her a                                4 quality using the Jadad scale (see Appendix for a full

sense of control over the pain of labor. In theory, TENS  description of the scale). Studies with a quality score of

provides analgesia either by blocking pain impulses to    3 or more were considered to be high quality.

the brain by stimulating A-fiber transmission, or by There were 12 studies, presented in 11 manuscripts,

increasing the local release of                2                                              2,5 –14 β-endorphins. While that met the inclusion criteria. Of these one had a
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randomized and quasi-randomized (alternate assign- difference in the amount of medications requested.

ment by time of admission) component.6 In one addi- One study noted an increase in the requests for anal-

tional study all patients were assigned to group using gesia in the TENS group (23/100 vs 14/100) although

alphabetical (quasi-randomization) assignment.7                                                          7 In the difference was not statistically significant.

total, there were 598 women in the control group and The primary outcome of one of the studies was the

570 in the TENS group. Seven of the 12 studies were of                                             2 amount of meperidine used during labor. In addition

high quality. The methodological details, quality and to TENS or sham TENS, each patient received patient

main results are presented in Table 4.1. controlled intravenous analgesia with meperidine.

In all studies, a commercially available TENS There was no difference between groups in the 

machine that allowed the patient to change the settings number of milligrams of meperidine, the number of

as labor progressed was provided to the study group requests for medication or the number of successful

during early active labor. Only three papers describe   requests.

any patient training or who did the training. 2,11,15 One      Tsen et al. superimposed TENS or sham TENS on

paper specifically chose patients without prior instruc-                                               14 epidural analgesia with 0.25% bupivacaine or spinal

tion.12                                                                                                          13 All studies described the TENS electrodes analgesia with sufentanil and bupivacaine. The main

as placed on the lower back, using the dual electrode outcome was duration of analgesia. There was no 

system. In six of the studies, the control group received statistical difference between groups, with TENS

a “sham” TENS in an attempt to blind the patient and slightly favored in patients receiving epidural analgesia

caregivers to treatment group2,11–15 and in three they and sham TENS favored in patients receiving spinal

received “usual care”5,7,9 without an attempt at blind-    analgesia.

ing. One study contained three groups – TENS, inact-

ive control and usual care,10 and one study contained    Other analgesic outcomes

an inhaled nitrous oxide control. 6                                         12 Finally, one study Thomas et al. studied TENS patients and sham TENS

contained two treatment groups (TENS and intra- patients using both groups as their own control. In

dermal sterile water) that were compared with an 40% of TENS patients and in a similar number of sham

unblinded “usual care” group.9 Only three of the TENS patients, the pain increased when the machine

studies reported a sample size calculation. 11,12,14 was turned off. The authors concluded that TENS was

similar to placebo for this outcome.

Study findings

TENS versus active control

 

Analgesia                                                           9 Two small studies compared TENS with alternative

forms of analgesia. Labrecque et al. compared intra-

Pain scores dermal sterile water with TENS and a control group in

Seven studies reported differences in pain scores a mixed population of parturients in early labor. They

between the TENS group and control. This was meas- found that intradermal sterile water provided superior

ured on pain scale (0 – 4),15 a visual analog scale for analgesia compared with TENS, and TENS was not

pain,2,9,12                                                                                                                                6 a pain relief scale (4 or 5 points “complete or different from standard care. Chia et al . compared

good” to “none”).5,7,11 These pain scores were meas- TENS with nitrous oxide in two populations of par-

ured at various times during the first and second stages turients: mixed parity in spontaneous labor and nul-

of labor. Only one study showed a statistically sig- liparous patients undergoing induction of labor. In 

nificant improvement in pain scores5 (Table 4.1). Of the latter study, the patients were similar in terms of

note, one study found that the control group had cervical dilation at the time they requested analgesia,

less pain at 7 cm dilation compared with the TENS although the patients in the nitrous oxide group had

group. 7 more frequent contractions. Patients in both groups

used their assigned treatment modality for approxim-

Requests for other medications ately 82 min before requesting additional analgesia.

Patients in all studies were allowed to request addi- They concluded that TENS was as effective as nitrous

tional medications. None of the studies reported any   oxide in providing pain relief in labor.
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Chapter 4

 

min

min

 

min favoring sham

 

mL intradermal sterile

Results                                                                                                                                                                                                                                                                                                            No significant difference                                                                                                                                                      between groups                                                                                                                                                      Onset 8.3 vs 7.2                                                                                                                                                      favoring active TENS                                                                                                                                                      Duration 82.3 vs 80.7                                                                                                                                                      favoring sham TENS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    No significant difference                                                                                                                                                       (91 vs 83                                                                                                                                                      TENS)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Three-group comparison:                                                                                                                                                       (i) standard care; (ii) TENS,                                                                                                                                                      0.1                                                                                                                                                      water injected in the                                                                                                                                                      lumbosacral area. There                                                                                                                                                      was no difference in                                                                                                                                                      analgesia scores between                                                                                                                                                      standard care and TENS                                                                                                                                                      Intradermal sterile water                                                                                                                                                      significantly improved pain                                                                                                                                                      outcomes compared to                                                                                                                                                      both standard care and                                                                                                                                                      TENS

 

Outcome                                                                                                                                                      measures                                                                                                                                                      (main outcome                                                                                                                                                      if identified)                                                                                                                                                                                                                                                                                                            Onset of                                                                                                                                                      analgesia                                                                                                                                                      Duration of                                                                                                                                                      analgesia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Survival analysis                                                                                                                                                      for duration of                                                                                                                                                      analgesia from                                                                                                                                                      the CSE                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          VAS scores for                                                                                                                                                      low back pain

 

– to detect a 

 

Description                                                                                                                                                                                                                                                                                                            Randomized using shuffled                                                                                                                                                      envelopes                                                                                                                                                      Concealed allocation                                                                                                                                                      Blinded (sham TENS vs active                                                                                                                                                      TENS)                                                                                                                                                      Sample size                                                                                                                                                      30-min difference between                                                                                                                                                      groups                                                                                                                                                      Significantly more multiparous                                                                                                                                                      patients received active TENS                                                                                                                                                                                                                            Randomized using shuffled                                                                                                                                                      envelopes                                                                                                                                                      Concealed allocation                                                                                                                                                      Blinded (sham TENS vs active                                                                                                                                                      TENS)                                                                                                                                                      No sample size calculation                                                                                                                                                      Significantly more multiparous                                                                                                                                                      patients received active TENS                                                                                                                                                                                                                                                                                                                                                                                  Randomized in blocks                                                                                                                                                      Concealed allocation                                                                                                                                                      Balanced demographics                                                                                                                                                      No blinding to treatment                                                                                                                                                       (after assignment)                                                                                                                                                      No sample size calculation

 

Quality                                                                                                                                                                                                                                                                                                            Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            3

 

Hz,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      +

 

+active

–L1 and                                                                                                                                                      mA, pulse

–20

 

mA, pulse rate                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        active TENS+

–L1 and S2–S4.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Hz, width 310

–20

Maneuver                                                                                                                                                                                                                                                                                                            Labor epidural                                                                                                                                                       TENS                                                                                                                                                      Prior to CSE TENS                                                                                                                                                      thresholds were                                                                                                                                                      determined                                                                                                                                                      Pads placed bilaterally                                                                                                                                                      T10                                                                                                                                                      18                                                                                                                                                      between 66 and 100                                                                                                                                                      width 310 microseconds                                                                                                                                                                                                                            CSE                                                                                                                                                      Prior to CSE TENS                                                                                                                                                      thresholds were                                                                                                                                                      determined. Pads placed                                                                                                                                                      bilaterally T10                                                                                                                                                      S2–S4. 18                                                                                                                                                      rate between 66 and                                                                                                                                                       100                                                                                                                                                      microseconds                                                                                                                                                                                                                            2 pairs of disposable                                                                                                                                                      electrodes on the skin of                                                                                                                                                      the lower back                                                                                                                                                      “Normal mode” TENS                                                                                                                                                      adjusted to tolerance                                                                                                                                                       standard care

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            12

Study group                                                                                                                                                                                                                                                                                                            N

 

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    –L1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  –L1

 

+sham

Maneuver                                                                                                                                                                                                                                                                                                            Labor epidural                                                                                                                                                       sham TENS                                                                                                                                                      Prior to CSE                                                                                                                                                      TENS thresholds                                                                                                                                                      were determined                                                                                                                                                      Pads placed                                                                                                                                                      bilaterally T10                                                                                                                                                      and S2–S4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        CSE                                                                                                                                                      TENS                                                                                                                                                      Prior to CSE                                                                                                                                                      TENS thresholds                                                                                                                                                      were determined                                                                                                                                                      Pads placed                                                                                                                                                      bilaterally T10                                                                                                                                                      and S2–S4                                                                                                                                                                                                                                                                                                                                                                                  “Standard care”                                                                                                                                                      back massage                                                                                                                                                      whirlpool                                                                                                                                                      mobilization

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            12

Control group                                                                                                                                                                                                                                                                                                            N

 

Study characteristics and main results.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  14                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  13

9

Table 4.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Study & year                                                                                                                                                                                                                                                                                                            Tsen 2001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Tsen 2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Labrecque                                                                                                                                                      1999
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mg

±16

Continued

 

mg vs 65

±22

No significant difference                                                                                                                                             (61                                                                                                                                                      favoring active TENS                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Patients in both groups                                                                                                                                                      experienced an increase                                                                                                                                                       in pain when the machine                                                                                                                                                      was turned off                                                                                                                                                      No difference in absolute                                                                                                                                                      scores                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Similar numbers of patients                                                                                                                                                      experienced severe or very                                                                                                                                                      severe pain between                                                                                                                                                      groups                                                                                                                                                      No difference in the amount                                                                                                                                                      of pain medications used                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Suprapubic pain was not                                                                                                                                                      affected by TENS                                                                                                                                                      Back pain was improved                                                                                                                                                      with TENS in the first stage                                                                                                                                                      of labor (12/15 vs 0/9 in late                                                                                                                                                      first stage)                                                                                                                                                      5/9 vs 0/15 patients had                                                                                                                                                      good pain relief in second                                                                                                                                                      stage of labor with TENS

 

Meperidine                                                                                                                                            usage                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Differences in                                                                                                                                                      pain scores with                                                                                                                                                      the machine                                                                                                                                                      switched on and                                                                                                                                                      off – patient                                                                                                                                                      acting as her                                                                                                                                                      own control                                                                                                                                                                                                                                                                                                                                                                                  Pain scores and                                                                                                                                                      pain relief                                                                                                                                                      Use of other                                                                                                                                                      pain                                                                                                                                                      medications                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Analgesic effect

 

=1 for each group)

Method of randomization                                                                                                                                            unclear                                                                                                                                                      Blinded using sham TENS                                                                                                                                                      Patient training (potential for                                                                                                                                                      unblinding)                                                                                                                                                      No sample size calculation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Randomization by random                                                                                                                                                      number table                                                                                                                                                      Blinded using sham TENS                                                                                                                                                      Instructed to use TENS during                                                                                                                                                      labor. Assessed by blinded                                                                                                                                                      assessor. Planned sample size                                                                                                                                                      More nulliparous patients in                                                                                                                                                      the active TENS group                                                                                                                                                                                                                            Nulliparous and multiparous                                                                                                                                                      randomized separately                                                                                                                                                      Method unclear                                                                                                                                                      Sham TENS, machines rotated                                                                                                                                                      to maintain blinding                                                                                                                                                      Training at the time of use                                                                                                                                                      No sample size calculation                                                                                                                                                                                                                                                                                                                                                                                  Randomization unclear                                                                                                                                                      Not blinded                                                                                                                                                      Cesarean deliveries omitted                                                                                                                                                       (n                                                                                                                                                      No sample size calculation

 

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      2

 

–L1

–100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    –L1 on
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Chapter 4

 

Results                                                                                                                                                                                                                                                                                                  25/35 (TENS) vs 19/35                                                                                                                                                      (sham) reported at least                                                                                                                                                      some pain relief. 2/35                                                                                                                                                      (TENS) vs 0/35 (sham)                                                                                                                                                      reported worsening of pain                                                                                                                                                      Use of additional                                                                                                                                                      medication was similar                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        73% in the TENS group                                                                                                                                                      obtained some pain relief                                                                                                                                                      No difference in the number                                                                                                                                                      of patients who requested                                                                                                                                                      medication (23/100 vs                                                                                                                                                      16/100 favoring TENS)                                                                                                                                                                                                                                      No difference in labor                                                                                                                                                      outcome                                                                                                                                                      77% TENS vs 69% control                                                                                                                                                      requested additional pain                                                                                                                                                      medication. 32/41                                                                                                                                                      considered TENS helpful in
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Description                                                                                                                                                                                                                                                                                                  Randomization by coin toss                                                                                                                                                      Concealed allocation (coin                                                                                                                                                      toss after consent)                                                                                                                                                      Sample size calculation                                                                                                                                                      ? Investigator blinded                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Quasi-randomization                                                                                                                                                      (alphabetical assignment)                                                                                                                                                      No concealment of group                                                                                                                                                      assignment                                                                                                                                                      No blinding                                                                                                                                                      No sample size calculation                                                                                                                                                                                                                                      Randomized                                                                                                                                                      No concealment                                                                                                                                                      ? Blinding for the sham TENS                                                                                                                                                      group                                                                                                                                                      No sample size calculation
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1st stage, 16/26 considered                                                                                                                                                      sham TENS helpful in 1st                                                                                                                                                      stage. 19/40 considered                                                                                                                                                      TENS helpful in 2nd stage,                                                                                                                                                      13/23 considered sham                                                                                                                                                      TENS helpful in 2nd stage.                                                                                                                                                      16/41 would ask for TENS                                                                                                                                                      in a subsequent labor,                                                                                                                                                      13/26 would ask for sham                                                                                                                                                      TENS in a subsequent labor                                                                                                                                                                                                                            No difference between                                                                                                                                                      groups for any outcomes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No difference between                                                                                                                                                      groups                                                                                                                                                      Nulliparous patients for                                                                                                                                                      induction of labor only

 

Request for                                                                                                                                                      additional                                                                                                                                                      medication                                                                                                                                                      Pain intensity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Request for                                                                                                                                                      additional                                                                                                                                                      medication                                                                                                                                                      Pain intensity

 

Quasi-randomization by order                                                                                                                                                      of admission                                                                                                                                                      Not blinded                                                                                                                                                      No sample size calculation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Randomized in concealed                                                                                                                                                      envelopes                                                                                                                                                      Not blinded                                                                                                                                                      No sample size calculation

 

O, nitrous oxide; TENS, transcutaneous electrical nerve stimulation; VAS, visual analog                              2

Not rated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1
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Chia 1990                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Chia 1990                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Total patients                                                                                                                                                                                                                                                                                                            CSE, combined spinal epidural; IVPCA, intravenous patient-controlled analgesia; N                                                                                                                                                      score.
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Chapter 4

 

Maternal satisfaction ence that lack of blinding in randomized controlled

None of the studies reported maternal satisfaction trials produces significantly biased results in favor of

directly. Thomas      12                                                               16 et al. noted that significantly more the treatment group. However, both the blinded

mothers would choose TENS over sham TENS in a (sham TENS) and unblinded studies failed to show

subsequent labor. In contrast, Lee      10 et al . noted that    that TENS was effective. Studies with small sample

16/41 (39%) patients would request TENS in a sub- sizes may not detect significant differences in pain

sequent labor compared with 13/26 (50%) who would relief. However, four studies had more than 50

request sham TENS (                                                      7,10,12,15 P = 0.37). patients in each group and three planned the

sample size to detect a clinically important difference

Fetal and neonatal outcome                                 11,12,14 in the main outcome.

An early study noted that interference with fetal heart It is possible that the women that participated in the

rate monitoring was a significant practical problem7. RCTs were in some way different from the general

However, this may depend on the equipment used. population. In particular, they may have had different

Harrison     15 et al. specifically stated that, in their study,    expectations for pain relief or different motivations 

interference did not occur. The other studies were to avoid medications. One can speculate that this

silent on this issue. strengthens the argument that TENS has no added

There was no difference in the 1 and 5 min neonatal    benefit compared with sham TENS.

Apgar scores in the studies that recorded these out- A potentially serious flaw in the design of the studies

comes.2,5,13–15 Further, there was no difference in the is that the training of women to use the TENS mach-

neurologic examination of the infant at birth.5 ines may have been inadequate. It is not possible to tell

whether or not a training program could increase the

Side-effects efficacy of TENS during labor. This type of clinical trial

would be difficult to design since training would, by

Very few side-effects, related to TENS, were reported definition, result in a study in which the participants

in the studies. Thomas      12 et al. reported that 41% (vs    were not blinded to group assignment.

35% in the control group) requested removal of the In contrast to the RCTs, non-randomized trials

TENS machine because the equipment was annoying 15  reported more positive results. Harrison  et al.  re-

or the tingling sensation troublesome. No other study ported a high satisfaction with TENS, although they

reported side-effects (apart from difficulty in monitor- noted that only 18% of patients used TENS as a sole

ing the fetal heart rate noted above).                                                                         17 modality of pain relief for labor. Bundsen et al. , using

multivariate techniques, found that TENS had a

Cost significant analgesic effect on back pain. They also

found a reduced incidence in the use of alternate

None of the studies addressed economic issues related methods of analgesia and somewhat better neonatal

to the use of TENS. Apgar scores associated with TENS. However, they

noted that half the women could not use TENS optim-

Discussion ally because of interference with the fetal heart rate

trace. Van der Spank      18 et al. noted a very high satisfac-

The results of the current studies do not support the tion rate with TENS (96%) accompanied by lower pain

theory that TENS provides significantly more anal- scores when the TENS was active compared with when

gesia for labor pain than sham (placebo) TENS or                               19 it was turned off. Kaplan et al. noted shorter labors

“usual care.” This finding was consistent in spite of  associated with TENS compared with matched con-

the numerous strategies used by the investigators to trols. They also noted that patients in the TENS group

measure pain, pain relief and maternal satisfaction. received alternate analgesia later than the controls. 

The quality of the studies did not change the result.  While evidence from non-randomized studies is

For example, even when the control group consisted  weaker than that from RCTs, it suggests that TENS

of usual care without patient blinding, no differences may be valuable in some patients, perhaps those with

could be demonstrated.5,7,9,10 There is empirical evid-    back labor. 
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Conclusions 9 Labrecque M, Nouwen A, Bergeron M, Rancourt JF. A ran-

domized controlled trial of non-pharmacologic approaches

 

Based upon the currently available data, there is no      1999; for relief of low back pain during labor. J Fam Pract 48:259 – 63.

evidence that TENS is more effective than sham TENS 10 Lee EW, Chung IW, Lee JY, Lam PW, Chin RK. The role of

as an analgesic for labor. However, it may be appro- transcutaneous electrical nerve stimulation in management

priate for some patients who have contraindications  of labour in obstetric patients. Asia-Oceania J Obstet

to other methods of pain relief. None of the avail-      Gynaecol 1990;16:247–54.

able studies have evaluated the use of TENS in trained pain relief during labor: a controlled clinical study.  11 Nesheim BI. The use of transcutaneous nerve stimulation for

Acta

individuals.                                                  Obstet Gynaecol Scand 1981;60:13 – 6.

12 Thomas IL, Tyle V, Webster J, Neilson A. An evaluation of
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C H A P T E R   5

 

Is nitrous oxide an effective analgesic for labor? 

 

A qualitative systematic review

 

Jean E. Kronberg & Dorothy E.A. Thompson

 

Introduction While regional techniques now represent the “gold

standard” for labor analgesia, they are not always 

The first reported use of nitrous oxide as a labor indicated, available or desired. Nitrous oxide remains

analgesic was in 1881 from St. Petersburg, Russia. In as an alternate analgesic modality. In some practice

this report Klikowisch noted that labor pain subsided settings, it is the only labor analgesic available for

after two or three deep inhalations, but the patients           8 women. Nitrous oxide has the advantage that it can be

remained conscious and uterine activity was un- used safely without direct medical supervision. The

affected. 1,2                        3 In 1934, Minnitt described a demand valve    efficacy and safety of nitrous oxide has been reviewed

flow apparatus, including a portable model for home                      9 recently by Rosen. His systematic review, limited 

births. Nitrous oxide had been in use for some hospital to publications in the English language, attests to the

births, but had not been widely available. In 1936, the safety of appropriately administered nitrous oxide for

Central Midwives Board in the UK adopted the use of mothers and newborns and also attending healthcare

this apparatus, making available nitrous oxide in air workers. This review examines further the evidence for

for labor analgesia in the community. Subsequently,   efficacy of nitrous oxide as an analgesic for labor.

the output of these machines was shown to be variable.

In some cases the concentration of nitrous oxide was

more than 50%.4                      5 In 1961, Tunstall described pro-

Methods

duction of a 50 : 50 mixture of liquid nitrous oxide 

and gaseous oxygen in a single cylinder pressurized  Randomized controlled trials (RCTs) were sought where

to 2000 pounds per square inch. Fifty percent nitrous nitrous oxide inhalation was used for first and/or 

oxide in oxygen was made commercially available in second stage labor analgesia. Search strategies for

1963 by the British Oxygen Company under the trade identification of eligible studies included MEDLINE®

name Entonox®. A portable apparatus with a demand (1966 –August 2003), EMBASE® (1980 –August 2003),

valve using Entonox® came into use. the Cochrane Central Register of Controlled Trials

Inhaled nitrous oxide is well tolerated, has low (issue 2) 2003 and the Cochrane Data Base of Systematic

blood gas solubility, rapidly equilibrates with blood Reviews (issue 2) 2003. The last electronic search was

and brain and is rapidly eliminated after cessation conducted in August 2003. The words [nitrous oxide],

without lasting side-effects. Maximum analgesic effect [labo(u)r] and [analgesia] were used to find relevant

is achieved within 30 s to 1 min.1 Data from a rat model studies, using a combination of free text words with-

suggest that nitrous oxide analgesia is mediated through out restriction to language. Additional reports were

supraspinal opiate and spinal α2-adrenoreceptors by identified from review articles, retrieved reports and

way of a descending inhibitory noradrenergic pathway specialists textbooks. A hand search of major anesthe-

activated by opiate receptors in the periaquaduct of sia journals for past 5 years was carried out, including

Gray.6,7                                                     Anesthesiology, Canadian Journal of Anesthesia, British
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Journal of Anaesthesia, Anaesthesia and Anesthesia and pain relief after inhalation with contractions in the 

Analgesia                                                                            14 –18 . first and second stage of labor. Because of overlap 

of authors and institution, and of similarities in the

Inclusion criteria methods and results, it is possible that a significant

number of patients were reported twice.15,18 How-

Included were all RCTs, reported as full journal publica- ever, this could not be confirmed. For this reason, they

tions in laboring parturients in whom nitrous oxide were treated as independent studies. In total, there

was compared with placebo, other concentrations of were 1944 subjects studied. The study characteristics

nitrous oxide (dose–response) or other inhalational are shown in Table 5.1. The results of the studies are

agents. In addition, each included RCT reported the                                          14,16 shown in Table 5.2. Two of the studies reported

influence of nitrous oxide on labor pain as a main  the results using the Mulleetr pain score. This scoring

outcome. Excluded were abstracts, letters to the editor system is the average of the patients’ and midwives’

and review articles. Studies comparing nitrous oxide pain perception – each on a four-point scale. Using this

with transcutaneous electrical nerve stimulation (TENS) system, 0 represents excellent analgesia and 3 repre-

or parenteral narcotics for labor were excluded. 10 –12                                                             14             16 sents poor analgesia. In these studies, 81% and 97%

No RCTs were identified that compared nitrous oxide of women who received nitrous oxide had a score of 1 

with narcotics using intravenous patient-controlled or less (good to excellent). Only 1% of women in the

analgesia in labor. 14 16  control group of one study  (and 0% in the other)

had a score of 1 or less. Two studies15,17reported anal-

Data extraction and analysis gesia using a five-category patient rating scale. Of the

women who received nitrous oxide, 69.6% and 91.2%

Quality of the data rated their labor pain as none or mild compared with

Each study that possibly could be described as an RCT        15            17 18% and 1.6% in the control group.

in which analgesic effects of nitrous oxide in labor                         18 An additional study used a verbal analog scale with

were investigated was read independently by each scores ranging from 0 (no pain) to 5 (extreme pain).

of the authors and given a quality score (0 –5) using  Using this score, 81.7% of women who received

the three-item Jadad scale13 (see Appendix for a full nitrous oxide and 18% in the control group reported a

description of the scale). The authors then achieved a                                            19 score of 0 or 1. In contrast, a sixth RCT with cross-

consensus score that ranged from 0 to 5. over design and 29 subjects compared 50% nitrous

oxide inhalation in early first stage with compressed 

Data extraction air over 10 contractions. A visual analog pain score

The following data were extracted: date and country  (0 –10), obtained after each contraction, showed no

of study, parity of and number enrolled, percentage difference between treatment groups and controls.

nitrous oxide used, mode of delivery, use of parenteral However, 21 of the 29 patients were not truly blinded

medication, mode of treatment of a comparison group, to the treatment received because they could correctly

stage of labor, duration of use and pain scale used for    identify the gas used.

measurement. Side-effects reported were nausea and vomiting,

The majority of studies reported measures of global dizziness, lethargy, sleepiness, perioral tingling and

pain relief at the end of labor. Crossover studies also                                     14 throat irritation. One large study found no difference

were identified with analgesia measured after each in the incidence of nausea and vomiting between

contraction or set of contractions using linear analog women who received nitrous oxide and control groups.

scales. Adverse effects were noted also. In the same study, the most common side-effect was

dizziness, reported at 39.4% in the nitrous oxide group

and none in the control group. A second large study17

Results

reported dizziness in 6.4% of women in the nitrous

Nitrous oxide versus control oxide group compared with none in the control group.

Six RCTs studied nitrous oxide inhalation using The second most common side-effect reported in both

oxygen or air as the control gas. Five RCTs measured    these studies was sleepiness (3 – 6%).
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Chapter 5

 

O                                        2

 

O group due                              2

 

Quality of study                                                                                                                                                                                                                                                                                                            Quality Score 3                                                                                                                                                      Randomization not described                                                                                                                                                      Blinding implied not                                                                                                                                                      described                                                                                                                                                      Withdrawals none                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Quality Score 3                                                                                                                                                      Randomization not described                                                                                                                                                      Patient blinded                                                                                                                                                      3 withdrawals N                                                                                                                                                      to nausea                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Quality Score 2                                                                                                                                                      Randomization not described                                                                                                                                                      Blinding not mentioned                                                                                                                                                      Withdrawals none in N                                                                                                                                                      group                                                                                                                                                      Control group 3 patients                                                                                                                                                      withdrawn because of                                                                                                                                                      cesarean sections

 

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 h

 

 11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            ± min–14 min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  min                                                                                                                                                                                                                                                                                                            min 3.4 h                                                                                                                                                                                                                                                                                                                                                                                                                                                                  min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          O                                        2

Duration of use                                                                                                                                                                                                                                                                                                            Average time                                                                                                                                                      4                                                                                                                                                      Range                                                                                                                                                      46                                                                                                                                                      30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          8.25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                N                                                                                                                                                      326.27                                                                                                                                                      Control                                                                                                                                                      364.82

 

Stage of labor                                                                                                                                                                                                                                                                                                            Stage 1 & 2                                                                                                                                                      Singleton, term,                                                                                                                                                      vertex healthy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Stage 1 & 2                                                                                                                                                      Singleton, term,                                                                                                                                                      vertex healthy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Stage 1 & 2                                                                                                                                                      Singleton, term,                                                                                                                                                      vertex, healthy

 

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2

Compared                                                                                                                                                      with                                                                                                                                                                                                                                                                                                            O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O

 

s                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      s before uterine before

0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                /min 4 4 deep breaths L –                                                                                                                                                      –30 –

–15

O delivery system                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              L 2/min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        s before contraction,

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      –50%, face mask, no demand                                                                                                                                                                                                                                                                                                                                                                                                                                                                  –50 –

% N                                                                                                                                                      Use of parenteral medication                                                                                                                                                                                                                                                                                                            50%, demand valve, intermittent,                                                                                                                                                      on-line gas supply, flow rate                                                                                                                                                       0                                                                                                                                                      Both groups:                                                                                                                                                      Inhalation 30                                                                                                                                                      contraction, continued until                                                                                                                                                      contraction passed                                                                                                                                                      No parenteral medication given                                                                                                                                                      Local anesthetic infiltration for                                                                                                                                                      episiotomy repair                                                                                                                                                                                                                            30                                                                                                                                                      valve, administered by nurse                                                                                                                                                      Inhalation 3                                                                                                                                                      30                                                                                                                                                      continued until contraction peak                                                                                                                                                      passed                                                                                                                                                                                                                                                                                                                                                                                  50%, demand valve, online gas                                                                                                                                                      supply, 0                                                                                                                                                      Inhalation 20                                                                                                                                                      contraction, intermittent inhalation                                                                                                                                                      for 2–3 deep breaths during                                                                                                                                                      contaction                                                                                                                                                      No other analgesia given

 

O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O 2 = 658                                                                                                                                                                                                                                                                                                            642                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      60                                                                                                                                                                                                                                                                                                            50                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    100                                                                                                                                                                                                                                                                                                            100 = = = == 2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2

Number                                                                                                                                                      enrolled                                                                                                                                                      (nulliparous/                                                                                                                                                      multiparous)                                                                                                                                                                                                                                                                                                            1300                                                                                                                                                      Nulliparous                                                                                                                                                      N                                                                                                                                                      N                                                                                                                                                      Control                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    110                                                                                                                                                      parity not stated                                                                                                                                                      N                                                                                                                                                      N                                                                                                                                                      Control                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                  200                                                                                                                                                      parity not stated                                                                                                                                                      N                                                                                                                                                      N                                                                                                                                                      Control                                                                                                                                                      N

O                              2

2

O in labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O/O 2                                        2

Primary                                                                                                                                                      question                                                                                                                                                                                                                                                                                                            Efficacy and                                                                                                                                                      safety of N                                                                                                                                                      in labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Efficacy of                                                                                                                                                      N                                                                                                                                                      and its effects                                                                                                                                                      on mother                                                                                                                                                      and infant                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Analgesic                                                                                                                                                      effect of 50%                                                                                                                                                      N                                                                                                                                                      inhalation in                                                                                                                                                      labor

Studies comparing nitrous oxide with oxygen or air.

15

14                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  16

Table 5.1                                                                                                                                                                                                                                                                                                            Author                                                                                                                                                      Reference no.                                                                                                                                                      Date                                                                                                                                                      Country                                                                                                                                                                                                                                                                                                  Su                                                                                                                                                      2002                                                                                                                                                      China                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Zhang                                                                                                                                                      2001                                                                                                                                                      China                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Ou                                                                                                                                                      2001                                                                                                                                                      China
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O                              2

 

Quality Score 3                                                                                                                                                      Randomization not described                                                                                                                                                      Patient blinded, observer                                                                                                                                                      blinded?                                                                                                                                                      Withdrawals for cesarean                                                                                                                                                      sections                                                                                                                                                      10 with N                                                                                                                                                      12 with control                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Quality Score 4                                                                                                                                                      Randomization not described                                                                                                                                                      Blinding – unclear who was                                                                                                                                                      blinded                                                                                                                                                      Withdrawals described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Quality Score 5                                                                                                                                                      Randomization using table                                                                                                                                                      Double blinding (attempted                                                                                                                                                      but not effective in 21 of 29                                                                                                                                                      patients)                                                                                                                                                      3 withdrawals                                                                                                                                                      2 patients unable to give                                                                                                                                                      score after each contraction,                                                                                                                                                      1 protocol violation

 

m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m

h                                                                                                                                                                                                                                                                                                            h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        h                                                                                                                                                                                                                                                                                                            h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m

113                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    115                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          30                                                                                                                                                                                                                                                                                                            h 15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         51 51                                                                                                                                                                                                                                                                                                            h

O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           49                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         3m O 2 = 1.38 0.43 = 1.78 0.53 2 = h 3 =                                                                                                                                                      2

N                                                                                                                                                      N                                                                                                                                                      Stage 1: 2.52                                                                                                                                                                                                                                                                                                            Stage 2: 0.71                                                                                                                                                                                                                                                                                                            Control                                                                                                                                                      N                                                                                                                                                      Stage 1: 2.99                                                                                                                                                                                                                                                                                                            Stage 2: 2.0                                                                                                                                                                                                                                                                                                                                                                                  N                                                                                                                                                      N                                                                                                                                                      8                                                                                                                                                                                                                                                                                                            Control                                                                                                                                                      N                                                                                                                                                      9h                                                                                                                                                                                                                                                                                                                                                                                  10 contractions ± ± ± ± ± ±

 

Stage 1 & 2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Stage 1 & 2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Stage 1                                                                                                                                                      Early labor                                                                                                                                                      All types and                                                                                                                                                      presentations

 

Compressed                                                                                                                                                      air                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Compressed                                                                                                                                                      air

 

–5 breaths

s                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            L before                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            /min demand                                                                                                                                                                                                                                                                                                            s before                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O                                        2

®                                        cylinders), demand                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      anesthesia                                                                                                                                                      5 4 2– –                                                                                                                                                                                                                                                                                                            –50                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    ), demand valve,

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O then air

O in O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      2

L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              5 contractions, then 5                                                                                                                                                                                                                                                                                                             = /min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                N                                                                                                                                                      air then N= 7                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              × –

–50% N

50%, (Entonox                                                                                                                                                      valve, self-administered, identical                                                                                                                                                      system for both groups, gas flow                                                                                                                                                      rate 4                                                                                                                                                      Mask applied 30                                                                                                                                                      contraction, intermittent inhalation                                                                                                                                                      during contraction for 3                                                                                                                                                      No other analgesia mentioned                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    30                                                                                                                                                      circuit, flow rate 3                                                                                                                                                      valve                                                                                                                                                      Mask applied 30                                                                                                                                                      contraction                                                                                                                                                      Intermittent inhalation during                                                                                                                                                      contraction for 3–5 breaths                                                                                                                                                      No other analgesia mentioned                                                                                                                                                                                                                            50% (Nitronox                                                                                                                                                      inhalation when contraction first felt                                                                                                                                                      Gas 1                                                                                                                                                      more contractions with Gas 2                                                                                                                                                      Group 1                                                                                                                                                      Group 2                                                                                                                                                      No washout period

 

O                              2                                                                                                                        =115                                                                                                                                                                                                                                                                                                            113                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      34                                                                                                                                                                                                                                                                                                            50 = O                              2                                                                                                                        ==

250                                                                                                                                                      healthy                                                                                                                                                      nulliparous                                                                                                                                                      N                                                                                                                                                      N                                                                                                                                                      Control                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          84                                                                                                                                                      N                                                                                                                                                      N                                                                                                                                                      Control                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              29                                                                                                                                                      Nulliparous 14                                                                                                                                                      Multiparous 12                                                                                                                                                      Withdrawn 3

 

, oxygen.                                        2

O for labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              O for labor 2                              2

Efficacy of                                                                                                                                                      N                                                                                                                                                      pain relief                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Efficacy of                                                                                                                                                      N                                                                                                                                                      pain relief                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Crossover
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Chapter 5

 

Table 5.2 Analgesia outcomes: studies comparing nitrous oxide with oxygen or air.

 

Author

Reference no.

Date

Country       Pain measurement      Analgesia outcome                 Adverse effects

 

Su14           Combined scale, Patient   (a) Labor                                                   N O Control

2

2002          (Mulleetr pain score)                  N O (%)   Control (%)                              (%)    (%) 2

China          4-point scale              Excellent    7.4       0                (a) Nausea, vomiting    4.9   5.6

+                      Good     73.4      0.9             (b) Dizziness         39.4   0 Midwife                  Fair       17.3      64.0              (c) Sleepiness          3.3   0 4-point scale               Poor        8        35                 (d) Perioral tingling      1.2   0 Average score            (b) Episiotomy repair                    (e) Throat irritation      1.2   0

computed                       N O (%) Control (%)       (f ) Tachypnea         0.2 0 2

Categories well defined    Excellent   85.2      69.2               No difference in incidence of nausea Score obtained at end of   Good      14.8       7.5               and vomiting between groups (4.9% vs labor?                    Fair        17.3      23.4               5.6%, not statistically significant)

Poor       0        0

Zhang15        Patient                   VRS scores (%)   N O (%)   Control (%) Nausea and vomiting observed in 0.5%

2

2001          Verbal rating scale (VRS)   0                26.67      0           of patients in treatment group when

China          0   no pain               1               65.00     18.00       inhaling N2 =O /O2 mixture

1   very little                 2                    8.33     22.00         Resolved when gas discontinued =

2   moderate            3               0       56.00 =

3   severe               4                0        4.00 =

4   extreme =

Frequency/time of pain

scores not stated

Ou16          Mulleetr pain score                   N O (%)   Control (%)        No side-effects observed in either group

2

2001          Obtained at end of labor   Excellent   86         0 China                                 Good     11        0

Fair          3         76 Poor       0       24

Shao17         5-point categorical scale   Category   N O (%)   Control (%)                        N O (%)   Control (%)

2                                                          2

2000          0   no pain              0          9.6      0               (a) Dizziness    6.4       0 =

China          4   severe, unable to      1          60         1.6              (b) Lethargic    5.6       0 =

bear                     2          28        30.4              (c) Sleepiness   1.5       0 Verbal report from          3            2.4      56                 All adverse reactions disappeared within patient                     4            0        12                 5 min after inhalation discontinued

Wang18        5-point categorical scale   Category   N O (%)   Control (%)        1 patient (0.03%) vomited in the group

2

1994          0   no pain              0         26.47     0               receiving N O /O 2 =2 China          4   severe, unable to      1          64.71     18                Resolved after inhalation was =

bear                     2           8.82     22                discontinued Verbal report from          3            0        56 patient                     4            0         4

Carstoniu19      VAS 0 =

no pain           VAS          Group 1   Group 2       None reported

1994          10 severe pain          Baseline      5.6   2.1   4.9   2.5 = ± ± Canada       Score obtained after       After 2

each contraction          contractions   5.2   2.2   5.8   2.7 ± ± At end, patients asked     No significant difference in VAS scores

to identify order of gases   between patients receiving N O or air 2

for any contraction

21 patients could correctly identify the

order of gases given

 

N O, nitrous oxide; O , oxygen. 2 2
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Table 5.3 Studies comparing different concentrations of nitrous oxide.

 

Author                                        % N O 2 Reference no.                 Number enrolled   Mode of delivery     Stage of labor Date                        (Nulliparous /      Use of parenteral     Type of         Duration Country       Study type      multiparous)      medication          gestation       of use      Quality score

 

Medical        Multicentered    506               50%, 70% N O with   Stage 1 & 2      Not stated   Quality score 4 2 Research      Efficacy and     Mixed parity        O , demand valve     Singleton,                   Random allocation 2 Council20       safety of         N O 50%           Time inhalation        normal labors                to one of two

2

1970          different         N   259           begun in relation to                                groups – method =

UK         concentrations N O 70%         contraction onset                             chosen by site 2

of N O/O        N 2 2 = 247           not specified                                    Midwife and 

Use of opioids  patient blinded

and tranquilizers                                        Exclusions / permitted and                                     withdrawals recorded by midwife described (799

Both groups showed enrolled, 506

similar percentage                                    analyzed) of other drug given

McAneny21     Efficacy and     501              50%, 60%, 70%,     End of stage 1    Not stated   Quality score 3

1963          safety of        Nulliparous: 342    75%, 80% N2O with   & stage 2                   Randomized UK         different        Multiparous: 159   O 2 demand valve,                              by changing

concentrations                      Lucy Baldwin                                     concentration

of N O                            machine, modified                               every few days by 2

for on-line gases                                      author Time inhalation Midwife, patient

begun in relation to and observer

contraction onset                                   blinded not specified                                      Exclusions Parenteral opioids  described. No

and tranquilizers                                      withdrawals were given at the                                     mentioned discretion of midwife

 

N O, nitrous oxide; O , oxygen. 2 2

 

Dose–response studies nitrous oxide. There was no further increase with

Two large RCTs measured the analgesic efficacy of higher concentrations of nitrous oxide.

different concentrations of nitrous oxide in oxygen. Side-effects were reported in both studies and are

Study characteristics are shown in Table 5.3 and results                                           20 shown in Table 5.4. In the first study, the incidence 

in Table 5.4. A large Medical Research Council study of nausea and vomiting reported by midwives was 

from the UK20 compared 50% with 70% nitrous oxide 5% and 9% at both concentrations. The mothers

using a four-category pain scale. No difference in reported higher rates for nausea (22% vs 16%) and 

scores was found between the two groups; 84% reported vomiting (18% vs 14%) at 50% compared with 70% 

satisfaction with pain relief in both groups. A second concentration, but the difference was not statistic-

RCT21 compared the pain relief from concentrations ally significant. Similarly, there was no significant 

of 50%, 60%, 70%, 75% and 80% near the end of first difference in rates of somnolence (21–16%). Discon-

stage and in the second stage. Pain relief was assessed tinuation of nitrous oxide resulting from loss of 

using a four-category scale. The dose–response is shown consciousness or inability to cooperate was small 

in Fig. 5.1. The number of women who reported con- but significantly higher in the 70% group (one patient 

siderable or complete pain relief increased from 52% vs seven patients). Hazy memory of labor was reported 

in the 50% nitrous oxide group to 74% with 70% by approximately 36% in both groups, while hazy
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Table 5.4 Analgesic outcomes of studies comparing different concentrations of nitrous oxide.

 

Author

Reference no.

Date          Pain

Country       measurement Analgesia outcome                        Adverse effects

Medical        Patient          1. No difference in maternal pain scores                       Midwives report Research      Questionnaire      between 50% & 70% groups                          (soon after delivery) Council20       with 9           2. Satisfied with pain relief 84%, both groups                                   % N O

2

1970          questions       3. Helped considerably or completely more                                 inhalation UK         Postpartum      than 70% both groups. Small differences                              50% 70%

day 3              among groups, statistically significant          (a) Nausea                 9.1    9.4 Midwife            (P   0.02) but not clinically significant           (b) Vomiting                 5.5    6.1 <

4-point scale     4. 84% both groups satisified with amount of     (c) Co-operation   Stg 1     9.4   26.2 soon after           pain relief                                            Fair or poor     Stg 2    21.6   24.6 delivery                                                             (d) Unconscious            0.4    3.0

(e) Restless/noisy          15.4   18.7 (f )     Inhalation 5.5 10.5

discontinued

Mothers’ answers

(obtained on 3rd postpartum day) (%)

(g) Fell asleep during 

contractions            16.6   21.7

(h) Hazy memory of labor   18.4   35.1 (i)     Did not remember        18.4   15.0

baby being born

( j)      Had dreams               12.5   10.0 (k) Dreams unpleasant     45.2   6.9 (l)     Felt sick                      21.2   16.7 (m) Vomited              18.0 14.0 (l)     Other sensations         14.8   11.4

McAneny21     Patient         1. 40% said pain worse than expected at all      % Inhaled N O    50   60   70   75   80

2

1963          Questionnaire      concentrations                             % Hazy or no     43 53   57 53   49 UK         completed in    2. N2O concentration   > 80% of patients          memoryof labor

interview 24 –        50 –75%             would have same         % Hazy or no      15   25   26   31   26 48 h                                  analgesia again             memory of birth postpartum        N O concentration   75.5% of patients        % Falling asleep   16   31   33   31   31 2

Analgesia          80%               would have same         % Dreaming       8   12   18   21   26 assessed                            analgesia again          % Nausea and    16   15   22   22   18.5 using           3. Degree of pain relief obtained: considerable       vomiting 4-point             or complete

1. Significantly more amnesia for labor

categorical                            All

and birth in patients that received 70%

Midwife                                                        N O or more 2 (%) scale                                labors    Primip    Multip (%)      (%)

 

soon after                                                             N O (P   0.02) 2 N O 60% group 64 71 52 < 2 3. Increased dreams (including bad 3-point scale         N O 50% group   52       51       55 2       2. Significantly less somnolence with 50%

 

delivery             N O 70% group   74       71       82 2          dreams with 80% N O compared with N O 75% group 76 79 71 2 2 50%) N O 80% group 74 73 74 2 4. Approximately 20% incidence of

Nulliparous                                          nausea and vomiting – less with Pain relief considerable or complete                  50% N O compared with other 2 significantly higher in 60% N O group as             concentrations (P 2 < 0.02) compared with 50% N O group 2

P 0.02 <

Multiparous

Pain relief considerable or complete

significantly higher in 70% N O group as 2 compared with 50% N2O group Ceiling effect reached at 70% N O 2 No analgesic advantage demonstrated at higher

concentrations

 

N O, nitrous oxide. 2
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80 for both groups and subsequent measurement showed

70 lower pain scores in both groups. Entonox® with

60 isoflurane inhalation produced significantly lower

50                                           pain scores than Entonox® alone.

40 Two RCTs compared nitrous oxide with a second

30 agent in the second stage: nitrous oxide 30 –50% com-

and complete                                                                                          20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              pared with desflurane 1– 4.5% by continuous adminis-

10                                                                25 tration (Abboud et al. N = 80) and nitrous oxide

% Pain relief considerable 0 30 – 60% compared with enflurane 0.25 –1.25% by

50      60      70      75      80                                           27 continuous administration (Abboud et al. N = 105).

Nitrous oxide concentration The duration of both studies was 10 –20 min. Good 

Fig. 5.1 Dose–response curve for nitrous oxide in oxygen. to excellent analgesia was reported by more than 75%

The concentration of nitrous oxide is on the x axis, and  of patients in the desflurane study for both agents and

the number of patients (in percent) who experienced in the enflurane study by 63% with higher ratings for

considerable or complete analgesia is on the        21 y axis.           enflurane (P < 0.02). A third RCT compared nitrous

oxide with 3 –5% cyclopropane given in continuous

administration during the second and third stage of

memory of delivery in both groups was reported in         32 labor. Patients reported good to excellent analgesia

approximately 17%.                                  in 61% of both treatment groups. 

The second study21                                                                      28,29 reported an approximate 20% Two RCTs (Jones et al. N = 48, N = 50) com-

incidence of nausea and vomiting with no significant pared nitrous oxide with methoxyflurane; one study

difference between concentration groups. The incid- by continuous administration and the other by self-

ence of somnolence was significantly less at 50% (16%) administration using a demand valve, for first and 

compared with higher concentrations (31–33%). The second stage. Pain ratings of complete or considerable

incidence of “hazy or no memory” of labor showed a pain relief were obtained in 76% of patients given

dose–response relationship. Nitrous oxide 50%, 60% nitrous oxide and in 79% given methoxyflurane by

and 70% produced a 43%, 53% and 57% incidence of continuous administration. Similar rating of 80% and

impaired memory, respectively. 84%, respectively, were obtained in the second study

with self-administration and intermittent inhalation.

Nitrous oxide versus other  One large multicentered clinical trial, which assigned

inhalational agents the groups using a quasi-randomization scheme, com-

Eleven RCTs compared nitrous oxide with another pared the effectiveness of methoxyflurane with either

inhalational agent. The study characteristics are shown trichloroethylene or nitrous oxide by intermittent

in Table 5.5 and the results in Table 5.6. Five were inhalation. Ratings of considerable or complete pain

crossover studies in the first stage of labor; four22,23,26,31 relief measured 15 min after delivery were reported by

compared nitrous oxide with another agent (isoflurane    70% of patients receiving all three agents.

+ Entonox®, isoflurane, enflurane, methoxyflurane, Side-effects mentioned in this group of studies 

desflurane) and were limited to 3 –5 contractions varied as did the sample size and study design.

per agent. Three studies determined that the other However, nausea, dizziness and drowsiness were the

agent provided better analgesia (Arora      22 et al. N = 41,    most frequently reported. In general, the addition 

McLeod    23                                 26 et al. N = 32, McGuiness & Rosen N = 20)    of a potent inhalational agent such as enflurane or

and in one there was no difference (Bergsjø 31 N = 63). desflurane increased the incidence of dizziness and

All reported some analgesia with nitrous oxide alone. drowsiness. The incidence of nausea and vomiting 

One study, Wee      24 et al. (N = 18), compared Entonox®   was variable but the addition of an inhalation agent 

with Entonox® with 0.2% isoflurane. In this study, to nitrous oxide did not change incidence. Amnesia 

patients were randomly assigned to one of the two 25,27,29  for delivery was reported in three small studies.

groups and then crossed over at 1 and 3 h. There was In one study, the incidence was 25% with des-

no wash-out period. Baseline pain scores were similar flurane with none reported for nitrous oxide alone. 
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Chapter 5

 

Quality score                                                                                                                                                                                                                                                                                                            Quality score 4                                                                                                                                                      Randomized using table                                                                                                                                                      Double blind? patient                                                                                                                                                      and investigator except                                                                                                                                                      for smell of isoflurane                                                                                                                                                      Withdrawals described                                                                                                                                                      (2)                                                                                                                                                                                                                                                                                                            Quality score 2                                                                                                                                                      Randomization not                                                                                                                                            described                                                                                                                                                      Single blind                                                                                                                                                      Withdrawal/exclusions                                                                                                                                                      described (1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Quality score 2                                                                                                                                                      Randomization not                                                                                                                                                      described                                                                                                                                                      Blinding not mentioned                                                                                                                                                      Withdrawal described                                                                                                                                                      (1)

 

Duration                                                                                                                                                      of use                                                                                                                                                                                                                                                                                                            11 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                12 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3h

 

Stage of                                                                                                                                                      labor                                                                                                                                                      Type of                                                                                                                                                      gestation                                                                                                                                                      Presentation                                                                                                                                                                                                                                                                                                            Stage 1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Stage 1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Stage 1

 

+

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ®

 

Compared                                                                                                                                                      with                                                                                                                                                                                                                                                                                                            Isoflurane                                                                                                                                                      0.25% in                                                                                                                                                      Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Isoflurane                                                                                                                                                      0.75%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Entonox                                                                                                                                                      Isoflurane                                                                                                                                                      0.2%

 

with                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        other

with

+Isoflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1h                                                                                                                                                      Isoflurane ×

®                                                                                                                                                                                               (EIE)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  +

h                                                                                                                                                                                                                                                                                                                                                                                                                          ®

)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ), demand valve                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ), demand valve

×1

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ® 2 contractions, then ×

h, Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        h

×5 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    ,Entonox

O (Entonox circuit for delivery of isoflurane  (IEI)  ×  ×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      × 5 contractions                                                                                                                                                      1 contraction                                                                                                                                                      5 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Isoflurane 2%                                                                                                                                                      1 ×                                                                                                                                                      ×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            +

O 2 O (Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O (Entonox                                                                                                                                                                                                                                                                    ®                                                                                                                                                                                              h, Entonox                                                                                                                                                                                                                                                                    ®                                                                                                                                                      ®                                                                                                                                                                                              h  2  in  2  11

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ×

% N                                                                                                                                                      Delivery system                                                                                                                                                      Use of parenteral medication                                                                                                                                                                                                                                                                                                            50% N                                                                                                                                                      Demand valve, draw over vaporizer                                                                                                                                                      switch                                                                                                                                                      Calibration with Datex Agent Analyzer                                                                                                                                                      Mixture 1                                                                                                                                                      Room air                                                                                                                                                      Mixture 2                                                                                                                                                                                                                                                                                                            50% N                                                                                                                                                      Continuous inhalation during                                                                                                                                            contractions                                                                                                                                                      Washout period                                                                                                                                                      inhalation during contractions                                                                                                                                                      gas                                                                                                                                                      Inhalation start related to onset of                                                                                                                                                      contraction not mentioned                                                                                                                                                      No other sedatives or analgesics                                                                                                                                                                                                                                                                                                            50% N                                                                                                                                                      Group 1                                                                                                                                                      Entonox                                                                                                                                                      2%                                                                                                                                                      Group 2                                                                                                                                                      Entonox                                                                                                                                                      Entonox                                                                                                                                                      2%                                                                                                                                                      No other analgesics given                                                                                                                                                      Calibration with Datex Agent Analyzer

 

Number                                                                                                                                                      enrolled                                                                                                                                                      (parity)                                                                                                                                                                                                                                                                                                            41                                                                                                                                                      Nulliparous 23                                                                                                                                                      Multiparous 16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    32                                                                                                                                                      Mixed parity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            18                                                                                                                                                      Nulliparous 6                                                                                                                                                      Multiparous 11

O                                        2

 

O with                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              O/ 2                                        2

Study type                                                                                                                                                                                                                                                                                                            Crossover                                                                                                                                                      Study                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Crossover                                                                                                                                                      study                                                                                                                                            Comparison                                                                                                                                                      of N                                                                                                                                                      isoflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Crossover                                                                                                                                                      study                                                                                                                                                      Comparison                                                                                                                                                      of analgesic                                                                                                                                                      efficacy of N                                                                                                                                                      with a mixture                                                                                                                                                      of N                                                                                                                                                      isoflurane

 

Studies comparing nitrous oxide with other inhalational agents.

23

22

24

Table 5.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Author                                                                                                                                                      Reference no.                                                                                                                                                      Date                                                                                                                                                      Country                                                                                                                                                                                                                                                                                                            Arora                                                                                                                                                      1992                                                                                                                                                      UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    McLeod                                                                                                                                                      1985                                                                                                                                            UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Wee                                                                                                                                                      1993                                                                                                                                                      UK
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Continued

 

Quality score 3                                                                                                                                                      Randomization using                                                                                                                                                      table                                                                                                                                                      Patient and obstetrician                                                                                                                                                      blinded                                                                                                                                                      No withdrawals                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     Quality score 3                                                                                                                                                      Method of                                                                                                                                                      randomization not                                                                                                                                                      described                                                                                                                                                      Double blind                                                                                                                                                      No withdrawals                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Quality score 2                                                                                                                                                      Method of                                                                                                                                                      randomization not                                                                                                                                                      described                                                                                                                                                      Patient and obstetrician                                                                                                                                                      blinded                                                                                                                                                      No withdrawals

 

in

m                                                                                                                                                                                                                                                                                                            min

 

±7.0                                                                                                                                                                                                                                                                                                            7.0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      min no ±

O                              2

N                                                                                                                                                      10.1                                                                                                                                                      Desflurane                                                                                                                                                      11.8                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                6 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      11–20                                                                                                                                                      significant                                                                                                                                                      difference in                                                                                                                                                      mean duration                                                                                                                                                      for each group

 

Stage 2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Stage 1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Stage 2

2

/O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      2

 

–1.25%

4.5% 

Desflurane                                                                                                                                                      1–                                                                                                                                                      (usual 2%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Enflurane 1%                                                                                                                                                      in air                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Enflurane/O                                                                                                                                                      0.25                                                                                                                                                      usual dose                                                                                                                                                      0.50%

 

(usual 46%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   ), demand valve                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       (usual 52%) ®

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2

 

60% in O

–50% in O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –

 

O 30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O 50% (Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O 30 2 2                              2

N                                                                                                                                                      Continuous administration by                                                                                                                                                      anesthesiologist, circle absorber                                                                                                                                                      system                                                                                                                                                      Concentration adjusted to provide                                                                                                                                                      “optimal analgesia”                                                                                                                                                      ?% Concentrations obtained from                                                                                                                                                      flowmeters and vaporizer                                                                                                                                                      Use of analgesics or sedatives not                                                                                                                                                      stated                                                                                                                                                                                                                                                                                                            N                                                                                                                                                      Gases delivered by same tubing and                                                                                                                                                      mouthpiece                                                                                                                                                      Operator blinded to agent                                                                                                                                                      One agent inhaled for 3 consecutive                                                                                                                                                      contractions followed by the second                                                                                                                                                      agent for 3 contractions                                                                                                                                                      No washout period                                                                                                                                                                                                                                                                                                            N                                                                                                                                                      Continuous administration until delivery,                                                                                                                                                      circle absorber system                                                                                                                                                      Concentration adjusted by                                                                                                                                                      anesthesiologist to provide “optimal                                                                                                                                                      analgesia while keeping the patient                                                                                                                                                      awake”                                                                                                                                            % Concentrations obtained from                                                                                                                                                      flowmeters and vaporizer                                                                                                                                                      40% in each group received narcotics                                                                                                                                                      50% received local for perineal                                                                                                                                                      analgesia for delivery

 

40                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        55=

=40                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        50= O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        O 2                              2

80                                                                                                                                                      N                                                                                                                                                      Nulliparous 13                                                                                                                                                      Multiparous 27                                                                                                                                                      Desflurane                                                                                                                                                      Nulliparous 12                                                                                                                                                       Multiparous 28                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              20                                                                                                                                                      Mixed parity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                105                                                                                                                                                      N                                                                                                                                                      Nulliparous 19                                                                                                                                                       Multiparous 31                                                                                                                                                       Enflurane                                                                                                                                                      Nulliparous 28                                                                                                                                                       Multiparous 27

 

O                              2

No crossover                                                                                                                                                      Analgesic                                                                                                                                                      effect of                                                                                                                                                      subanesthetic                                                                                                                                                      doses of                                                                                                                                                      desflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Crossover                                                                                                                                                      Effectiveness                                                                                                                                                      of enflurane as                                                                                                                                                      an analgesic                                                                                                                                                      compared with                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Investigation of                                                                                                                                                      subanalgesic                                                                                                                                                      concentrations                                                                                                                                                      of enflurane as                                                                                                                                                      an analgesic

 

26

25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        27

 

Abboud                                                                                                                                                      1995                                                                                                                                                      USA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      McGuiness                                                                                                                                                      1984                                                                                                                                                      UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Abboud                                                                                                                                                      1981                                                                                                                                                      US

 

47




Chapter 5

 

Quality score                                                                                                                                                                                                                                                                                                            Quality score 2                                                                                                                                                      Randomization not                                                                                                                                                      described                                                                                                                                                      Midwife and patient                                                                                                                                                      blinded (? odor of MOF)                                                                                                                                                      No withdrawals                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Quality score 3                                                                                                                                                      Randomization not                                                                                                                                                      described                                                                                                                                                      Midwife and patient                                                                                                                                                      blinded                                                                                                                                                      Anesthetists not blinded                                                                                                                                                      No withdrawals

 

±                                                                                                                                                      in                                                                                                                                                                                                                                                                                                            in                                                                                                                                                                                                                                                                                                                                                                                                                                                                  in                                                                                                                                                                                                                                                                                                            in                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                90.1 m m m m 66.1 ±                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ±                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ± ± ± min min

O 83                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              O 32.0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O 2 2                              2

Duration                                                                                                                                                      of use                                                                                                                                                                                                                                                                                                            Total                                                                                                                                                      N                                                                                                                                                      66.3                                                                                                                                                      MOF 82.5                                                                                                                                                      72.8                                                                                                                                                      Stage 2                                                                                                                                                      N                                                                                                                                                      23.4                                                                                                                                                      MOF 36.7                                                                                                                                                      25.3                                                                                                                                                      Times                                                                                                                                                      comparable in                                                                                                                                                      each group                                                                                                                                                                                                                                                                                                            Total                                                                                                                                                      N                                                                                                                                                      39.2                                                                                                                                                      MOF                                                                                                                                                      67.5

 

Stage of                                                                                                                                                      labor                                                                                                                                                      Type of                                                                                                                                                      gestation                                                                                                                                                      Presentation                                                                                                                                                                                                                                                                                                            Stage 1 & 2                                                                                                                                                      Normal                                                                                                                                                      deliveries                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Stage 1 & 2                                                                                                                                                      Normal                                                                                                                                                      deliveries

 

at 30

2

O                              2

Compared                                                                                                                                                      with                                                                                                                                                                                                                                                                                                            MOF                                                                                                                                                      Venturi                                                                                                                                                      system run on                                                                                                                                                      40% O                                                                                                                                                      L/min                                                                                                                                                      MOF titrated                                                                                                                                                      0.05% steps                                                                                                                                                      median                                                                                                                                                      concentration                                                                                                                                                      0.22%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              MOF 0.35%                                                                                                                                                      Mask and                                                                                                                                                      handset same                                                                                                                                                      as N

 

 before

h

L/min                                                                                                                                                                                                                                                                                                                                                                                                                                                                  O titrated in 5%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ) 2 ® 14

=

 

(Entonox 17  16

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        11, MOF                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  = =

O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        =

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O/O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    O 50%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         O N 2 2 2                              2

N                                                                                                                                                      Continuous administration                                                                                                                                                      Magill circuit at 40                                                                                                                                                      Concentration adjusted by                                                                                                                                                      anesthesiologist to maintain response                                                                                                                                                      to contraction % N                                                                                                                                                      increments: mean concentration 41.2%                                                                                                                                                      Meperidine less than 4                                                                                                                                                      N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    N                                                                                                                                                      Intermittent demand valve                                                                                                                                                      Instructed to breath during contraction                                                                                                                                                      Meperidine                                                                                                                                                      N                                                                                                                                                      MOF N

% N                                                                                                                                                      Delivery system                                                                                                                                                      Use of parenteral medication

 

24 24 25  25  ==

=                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    = O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    O 2                              2

Number                                                                                                                                                      enrolled                                                                                                                                                      (parity)                                                                                                                                                                                                                                                                                                            48                                                                                                                                                      N                                                                                                                                                      Nulliparous 11                                                                                                                                                      Multiparous 13                                                                                                                                                      MOF                                                                                                                                                      Nulliparous 11                                                                                                                                                      Multiparous 13                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                50                                                                                                                                                      N                                                                                                                                                      Nulliparous 11                                                                                                                                                      Multiparous 14                                                                                                                                                      MOF                                                                                                                                                      Nulliparous 9                                                                                                                                                       Multiparous 16

 

O                                        2

 

)

continuous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    O by self-                              2

Study type                                                                                                                                                                                                                                                                                                            Comparison of                                                                                                                                                      MOF with N                                                                                                                                                      by                                                                                                                                                      administration                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Comparison                                                                                                                                                      of MOF and                                                                                                                                                      N                                                                                                                                                      administered                                                                                                                                                      intermittent                                                                                                                                                      inhalation

continued(

28                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    29

 

Table 5.5                                                                                                                                                                                                                                                                                                                                                                                                                                                        Author                                                                                                                                                      Reference no.                                                                                                                                                      Date                                                                                                                                                      Country                                                                                                                                                                                                                                                                                                            Jones                                                                                                                                                      1969                                                                                                                                                      UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Jones                                                                                                                                                      1969                                                                                                                                                      UK

 

48

Is nitrous oxide an effective analgesic for labor?

 

O – 4 (1%)                              2

Quality score 0                                                                                                                                                      Randomized by day of                                                                                                                                                      week                                                                                                                                                      Not double blind                                                                                                                                                      Exclusions/withdrawals                                                                                                                                                      not described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Quality score 3                                                                                                                                                      Random number table                                                                                                                                                      used to determine order                                                                                                                                                      of drug for each patient                                                                                                                                                      Physician and patient                                                                                                                                                      blinded(?) (smell of MOF                                                                                                                                                      mentioned, apparatus                                                                                                                                                      different)                                                                                                                                                      Exclusions described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Quality score 3                                                                                                                                                      Randomized – method                                                                                                                                                      not described                                                                                                                                                      Blinded?                                                                                                                                                      Withdrawals described                                                                                                                                                      N                                                                                                                                                      Cyclopropane – 13 (4%)

 

h

4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              min –

<15

O 103.14                              2

Mean duration                                                                                                                                                      of use (min)                                                                                                                                                      MOF 91.19                                                                                                                                                      N                                                                                                                                                      TCE 97.15                                                                                                                                                      Range 0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              7 contractions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Stage 2                                                                                                                                                                                                                                                                                                            89%

 

Stage 1 & 2                                                                                                                                                      All deliveries                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Stage 1                                                                                                                                                      All patients                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Stage 2 & 3                                                                                                                                                                                                                                                                                                            All vaginal                                                                                                                                                      deliveries

 

5% by

0.8%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    3– –                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            2

MOF 0.35% in                                                                                                                                                      air, drawover                                                                                                                                                      vaporizer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                MOF                                                                                                                                                      (0.5                                                                                                                                                      delivered by                                                                                                                                                      mouthpiece                                                                                                                                                                                                                                                                                                            Drawover                                                                                                                                                      vaporizer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Cyclopropane                                                                                                                                                      in O                                                                                                                                                      continuous                                                                                                                                                      administration                                                                                                                                                      Concentration                                                                                                                                                      titrated to                                                                                                                                                      maintain                                                                                                                                                      patient                                                                                                                                                      oriented and                                                                                                                                                      conversant

 

) demand valve                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            or preset regulator

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ®

 

60%                                                                                                                                                      62%                                                                                                                                                      37%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          3 contractions then 1

×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O semi-closed circle absorbed                                        2

O 50% (Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            O 50%: Entonox 2 2                                        2

N                                                                                                                                                      TCE 0.35% & 0.50% in air, drawover                                                                                                                                                      vaporizer                                                                                                                                                      Administration during contractions                                                                                                                                                      Meperidine and other drugs permitted                                                                                                                                                      %/group who received parenteral meds                                                                                                                                                      MOF group                                                                                                                                                      TCE group                                                                                                                                                       N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            N                                                                                                                                                      system, demand valve, face mask                                                                                                                                                      Inhalation started “as soon as                                                                                                                                                      contraction felt but before pain                                                                                                                                                      developed”                                                                                                                                                      Agent 1                                                                                                                                                      contraction on room air followed by 3                                                                                                                                                      contractions with agent 2                                                                                                                                                      4 patients omitted washout contraction                                                                                                                                                       9 patients took agent for 2 or 4                                                                                                                                                      contractions                                                                                                                                                      Diazepam and meperidine used before                                                                                                                                                      trial “as necessary”                                                                                                                                                                                                                                                                                                            40% N                                                                                                                                                      system by continuous administration                                                                                                                                                      Approximately 80% of mothers both                                                                                                                                                      groups received premedication                                                                                                                                                      75% of mothers received either                                                                                                                                                      pudental block or local infiltration with                                                                                                                                                      1% lidocaine

 

, oxygen; TCE, trichloroethylene. 2

=382

=598                                                                                                                                                                                                                                                                                                                                                                                                                                                                  394                                                                                                                                                                                                                                                                                                                                                                                                                                                                  265                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.02 = O                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        O group less 2 =

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                319                                                                                                                                                      O <                              2

1257                                                                                                                                                      Nulliparous 554                                                                                                                                                      Multiparous 703                                                                                                                                                                                                                                                                                                            MOF                                                                                                                                                      N                                                                                                                                                                                                                                                                                                            TCE                                                                                                                                                      N                                                                                                                                                                                                                                                                                                            N                                                                                                                                                      N                                                                                                                                                      Number                                                                                                                                                      multiparous in                                                                                                                                                      N                                                                                                                                            P                                                                                                                                                                                                                                                                                                            63                                                                                                                                                      Nulliparous 39                                                                                                                                                      Multiparous 24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        718                                                                                                                                                      Mixed parity                                                                                                                                                      Cyclopropane                                                                                                                                                                                                                                                                                                            N =

 

O                              2

O                              2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      O, nitrous oxide; O O O                              2 2 2
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0,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ® 8

–

80,

–

<0.001)

<0.05

=0.001) 86 most                                                                                                                                                                                                                                                                                                                                                                                                                                                        P(                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P

±                                                                                                                                                      +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      +,4 1.5/5.0                                                                                                                                                      1.5/7.0                                                                                                                                                                                                                                                                                                                                                                                                                                                                  P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          –                                                                                                                                                                                                                                                                                                                                                                                                                          ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ) 63% in each 5.8                                                                                                                                                      7.0                                                                                                                                                                                                                                                                                                                                                                                                                                                                  alone (                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    +

® ® 2  O/58% Desflurane no  –99, most common 60  0.001)

–92, most common 60                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  <                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                O/50% Desflurane                                        2 P

mixture provided significantly

score                                                                                                                                                                                                                                                                                                            Entonox                                                                                                                                                                                                                                                                    ® +

40, mean 46

–

alone

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        75.4                                                                                                                                                                                                                                                                                                            63.0

O scores range 24                              2
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Drowsiness                                                                                                                                                      Significantly higher drowsiness scores for                                                                                                                                                      Enflurane (                                                                                                                                                      No mother became unresponsive                                                                                                                                                      Nausea                                                                                                                                                      Enflurane                                                                                                                                                      Entonox                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Amnesia for delivery                                                                                                                                                      Enflurane group                                                                                                                                                      N                                                                                                                                                      1 patient became agitated and vomited                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Nausea during labor                                                                                                                                                      8% of each group reported nausea during                                                                                                                                                      labor                                                                                                                                                      Nausea in first 24                                                                                                                                                      54% of N                                                                                                                                                      21% of MOF group significant (                                                                                                                                                      Vomiting                                                                                                                                                      25% of N                                                                                                                                                      17% of MOF group                                                                                                                                                      Sleepiness during labor                                                                                                                                                      33% in N                                                                                                                                                      nightmares.                                                                                                                                                      41% in MOF group 17% dreamed
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1.                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2.                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3.                                                                                                                                                                                                                                                                                                            Comparative effect:                                                                                                                                                      Enflurane                                                                                                                                                      P                                                                                                                                                                                                                            Analgesia scores (3 or 4)                                                                                                                                                                                                                                                                                                            Mother                                                                                                                                                      Anesthesiologist                                                                                                                                                      Obstetrician                                                                                                                                                      Obstetrician score significantly lower                                                                                                                                                       Would patient have same agent again?                                                                                                                                                      Yes Enflurane/N                                                                                                                                                      P                                                                                                                                                                                                                            Mother immediate                                                                                                                                                      Pain relief complete                                                                                                                                                      Pain relief considerable                                                                                                                                                      Not different (                                                                                                                                                      Midwife                                                                                                                                                      Pain relief complete                                                                                                                                                      Pain relief considerable                                                                                                                                                      MOF better (                                                                                                                                                      Anesthesiologist                                                                                                                                                      mean % time satisfactory: N                                                                                                                                                      14.7%/81.4                                                                                                                                                      Mother at 48                                                                                                                                                      Pain relief complete or considerable. N                                                                                                                                                      83%/92%
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O group: 32% nauseated and 8% vomited                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            O group: 32% reported nausea and vomiting                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          O group, 24%. MOF group 16% 2 2                              2

Adverse effects                                                                                                                                                                                                                                                                    Nausea and vomiting                                                                                                                                  Immediate interview:                                                                                                                                            N                                                                                                                                  MOF group                                                                                                                                            Significant (                                                                                                                                  Later interview                                                                                                                                            N                                                                                                                                  MOF group 16% reported nausea and vomiting                                                                                                                                            Statistically significant                                                                                                                                  Memory of labor & delivery                                                                                                                                            Remembered clearly 68% both groups. 68%                                                                                                                                   in MOF group remembered delivery clearly,                                                                                                                                            compared with 40% in N                                                                                                                                  Statistically significant                                                                                                                                            Dreams                                                                                                                                  N                                                                                                                                                                                                                  Nausea and vomiting                                                                                                                                            No significant difference between groups:                                                                                                                                  Incidence of nausea 20%, vomiting 7%                                                                                                                                            Restlessness                                                                                                                                  “Slightly more” restlessness in patients                                                                                                                                  receiving MOF if meperidine had also been                                                                                                                                            given. Inhalation abandoned in significantly                                                                                                                                  fewer cases using N                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Nausea                                                                                                                                            Dizziness                                                                                                                                  Dry mouth                                                                                                                                            Bad taste/Smell                                                                                                                                  Numbness                                                                                                                                            No side-effects                                                                                                                                                                                                                                                                                                                      Nausea and vomiting rare                                                                                                                                            No other statements on adverse effects made
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O/MOF 62.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          MOF (%)                                                                                                                                  11.5                                                                                                                                            59                                                                                                                                  26 2                                                                                                                                  3.5 h 18% changed opinion. Slightly more in                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        .36 Cyclopropane (%) 29.5                                                                                                                                  31.7                                                                                                                                            28.5

 

>0.03

Analgesia outcome                                                                                                                                                                                                                                                                    Mother immediate                                                                                                                                  Pain relief complete                                                                                                                                            Pain relief considerable                                                                                                                                  Midwife                                                                                                                                            Pain relief complete                                                                                                                                  Pain relief considerable                                                                                                                                            P                                                                                                                                  Anesthesiologist                                                                                                                                            Satisfactory: N                                                                                                                                  Mothers at 48                                                                                                                                            favor of MOF                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Mothers at 15                                                                                                                                                                                                                                                                              Complete                                                                                                                                            Considerable                                                                                                                                  Slight                                                                                                                                  None                                                                                                                                            Overall conclusion MOF, a better obstetric analgesic                                                                                                                                  than TCE                                                                                                                                                                                    Both drugs gave excellent or good analgesia in 92%                                                                                                                                            Significant preference for N                                                                                                                                  33 out of 40 patients continued to use N                                                                                                                                            18 out of 20 patients continued to use MOF                                                                                                                                  Physician                                                                                                                                            Degree of analgesia good or excellent in 92% or all                                                                                                                                  cases. Distribution not related to preference of patient                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Category                                                                                                                                            4                                                                                                                                  3                                                                                                                                            2                                                                                                                                  0 & 1                                                                                                                                            Good to excellent analgesia in 61% of both groups

 

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                –

(observer)

min & 36                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                min & 36

 

h after delivery excellent                                                                                                                                  good                                                                                                                                            fair                                                                                                                                  poor                                                                                                                                            no pain relief  h after delivery  =  =  =  ==

Pain measurement                                                                                                                                                                                                                                                                    Patient                                                                                                                                  Interview 15                                                                                                                                            48                                                                                                                                  4-point categorical scale                                                                                                                                            Midwife                                                                                                                                  4-point categorical scale                                                                                                                                            Anesthesiologist                                                                                                                                  Satisfactory/unsatisfactory                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Patient                                                                                                                                            Interview 15                                                                                                                                  48                                                                                                                                            4-point categorical scale                                                                                                                                  Midwife                                                                                                                                  4-point categorical scale                                                                                                                                            Anesthesiologist                                                                                                                                  Satisfactory/unsatisfactory                                                                                                                                                                                    Patient                                                                                                                                            After 7th contraction                                                                                                                                  patient asked which drug                                                                                                                                            was better. If no answer,                                                                                                                                  asked to say which one                                                                                                                                            she would choose                                                                                                                                  Physician                                                                                                                                            4-point scale: excellent/                                                                                                                                  good/moderate/poor                                                                                                                                                                                    5-category score                                                                                                                                            4                                                                                                                                  3                                                                                                                                            2                                                                                                                                  1                                                                                                                                            0

 

O                              2 N

O, nitrous oxide; TCE, trichloroethylene. 2

)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              TCE or

Comparison                                                                                                                                            agent                                                                                                                                                                                                                                                                    Methoxyflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Methoxyflurane                                                                                                                                            with                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Methoxyflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Cyclopropane

 

continued(

31                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            32

29                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      30

 

Table 5.6                                                                                                                                                                                                                                                                              Author                                                                                                                                            Reference no.                                                                                                                                  Date                                                                                                                                            Country                                                                                                                                                                                                                                                                    Jones                                                                                                                                  1969                                                                                                                                            UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Rosen                                                                                                                                            1969                                                                                                                                  UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Bergsjø                                                                                                                                            1971                                                                                                                                  Norway                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Shnider                                                                                                                                            1963                                                                                                                                  USA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            MOF, methoxyflurane; N
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In a second study, the incidence was reported as 7%                                         20 Medical Research Council in the UK comparing

with enflurane and 10% with nitrous oxide alone. A 50% with 70% nitrous oxide, found a majority (75%)

third study using methoxyflurane reported a higher rated their pain relief as considerable or complete 

incidence of amnesia for delivery in the group receiv- with no significant difference in efficacy between

ing nitrous oxide alone (Table 5.6). groups. In both studies, pain measurements were

obtained using a questionnaire. In the study by

McAneny & Doughty21 responses were obtained

Discussion

within 24 – 48 h after delivery, while in the Medical

Nitrous oxide clearly has an analgesic effect for relief                             20 Research Council study responses were obtained on

of labor pain when compared with inhalation of the third postpartum day, which may have resulted 

oxygen or air. The effect was measured, in all but one in attenuation of memory of pain. Both studies report

study, 19 with nitrous oxide used from the first stage of an analgesia effect for inhaled nitrous oxide. McAneny

labor until delivery. While complete analgesia was not                21 & Doughty studied more concentration points 

reported, a marked improvement in pain assessments and separated data by parity. The demonstration of

was obtained from the majority receiving nitrous increasing efficacy with increasing concentration of

oxide. Recent studies, which would not be feasible in inhaled nitrous oxide is evidence that nitrous oxide

settings where alternative modalities of analgesia are    provided pain relief. 

available, were carried out in China in large regional Most RCTs that compare nitrous oxide alone with

hospitals where previously there was no expectation of another inhalational agent or nitrous oxide with a

analgesia for labor. mixture of nitrous oxide and second agent measured

The only RCT that did not report any analgesic an analgesic effect in addition to nitrous oxide. Of 

effect of nitrous oxide compared with compressed air four reports of short exposure with crossover in the

was a short study in early first stage. 19                                            22,23,26,31 While this study first stage of labor, three measured improved

received the highest quality score and represents analgesia with an inhalational agent combined with

the strongest study design, problems include a small nitrous oxide compared with nitrous oxide alone. 

sample size (N = 29), measurements obtained over In the two RCTs that studied the second stage of

10 contractions in early first stage with relatively         24,32 labor, nitrous oxide compared favorably with

low baseline pain scores, and timing of inhalation at desflurane and cyclopropane. Neither agent was 

the onset of the contraction (a peak analgesic effect found to provide better analgesia than nitrous oxide. 

may not have been attained). Further, there was no A third study, in the second stage of labor, reported

washout period in the crossover between gases. These                 27 that enflurane provided better analgesia than 50%

features of the study design may have precluded the nitrous oxide. Methoxyflurane was found to provide

measurement of important differences. Alternately, slightly better analgesia than nitrous oxide throughout

the Chinese studies 14–18 may have overestimated anal- first and second stage of labor in two RCTs. A third

gesic effect, although there is no reason to expect this              30 large trial in which analgesia was not the primary

type of bias from the study design. Two of these studies outcome reported good analgesia in a majority of sub-

(N =     14,16 1500) reported high scores used a combined   jects with methoxyflurane, trichloroethylene or nitrous

scoring system (Mulleetr’s score) with midwife and oxide. All studies in this group reported some analgesic

patient scores averaged; all studies measured analgesia    effect for nitrous oxide. 

at a single point only, after delivery. In reviewing the reported side-effects from all three

Two RCTs with large enrollments differed in their groupings of RCTs, the most frequently reported are

estimation of analgesic effect although this was not  nausea and vomiting, somnolence, dizziness and

the primary purpose of either study. The first study,21 amnesia. Of these, somnolence, dizziness and amnesia

measuring analgesia outcomes at 24 – 48 h after de- appear to be related to nitrous oxide or inhalational

livery, compared five concentrations of nitrous oxide agent use and may be concentration-dependent.

(50%, 60%, 70%, 75% and 80%). There was a dose– Reports of study withdrawals because of intolerance to

response effect with a ceiling effect at 70% (Fig. 5.1).  a side-effect were very few, with somnolence the most

In contrast, a multicenter study conducted by the 14  common reason. In a large placebo-controlled study,
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the incidence of nausea and vomiting with nitrous Is nitrous oxide an effective analgesic for labor? The

oxide compared with control groups was found to be evidence obtained from this systematic review would

similar (5%). Rates of up to 20% were reported in  suggest that inhaled nitrous oxide relieves labor pain

the two large dose–response studies20,21 but no dose- to a significant degree in most patients but does not

related effect was found. Nitrous oxide likely does provide complete analgesia for many. It is especially

not further contribute to the nausea and vomiting useful in practice settings where other modalities of

associated with labor.                                     labor analgesia are unavailable.

Rosen, 9 in his recent review, has summarized the

adverse effects of nitrous oxide. Nitrous oxide use in

labor does not appear to alter the force of uterine con-    Acknowledgments

tractions or the progress of labor. While nitrous oxide

We are grateful to  Dr Margaret Lin, Xiaodong Li and

is rapidly equilibrated across the placenta, it also is

Leiming Xu for their expert translation of the articles

rapidly eliminated once the newborn starts breathing.

in Chinese.

Adverse neonatal outcomes associated with the use of

nitrous oxide have not been demonstrated. Minimum
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C H A P T E R   6

 

Choice of local anesthetic for labor and delivery –

 

bupivacaine, ropivacaine and levobupivacaine

 

Stephen H. Halpern

 

Introduction course of time. Therefore the results of some of the

older studies may not be directly applicable to current

Epidural bupivacaine has been used for many years for   practice.

labor analgesia. While this agent provided excellent This chapter examines the studies that were designed

sensory analgesia, some patients experienced unac- primarily to compare potencies among bupivacaine,

ceptable motor block when high concentrations were ropivacaine and levobupivacaine. In addition, it dis-

used. Further, excessive cardiac toxicity with death has cusses whether or not there are important differences

resulted from accidental intravenous injection of high in the effects of these drugs when used for labor anal-

concentrations of bupivacaine in parturients. gesia. The data comes from randomized controlled 

Ropivacaine was developed originally to reduce the trials, retrieved from MEDLINE® and EMBASE®

incidence of cardiac toxicity in the unlikely event of using a broad text-word based search strategy. First,

accidental intravenous injection. Early studies indic- studies with the terms [bupivacaine], [ropivacaine],

ated that epidural ropivacaine was associated with a and/or [levobupivacaine] combined with [labour] or

reduced incidence of instrumental vaginal delivery [labor] in the title were retrieved. The Science Citation

and better neonatal outcomes as measured by the neu- Index® was used to obtain additional studies that 

roadaptive capacity score. In addition, there appeared had cited those found in the first search. Finally, the

to be less motor block associated with ropivacaine bibliographies of review articles were scanned for

compared with bupivacaine. 1 Another local anesthetic appropriate studies. The last systematic search was 

– levobupivacaine – purports to have similar advant- carried out in January 2004. The articles retrieved 

ages to ropivacaine compared with bupivacaine.  were given a numeric score for quality according to a

Since 1995 numerous studies compared epidural validated scoring system. This system gives a maxi-

ropivacaine with bupivacaine for labor analgesia and mum of 5 points, depending on how the randomiza-

recently data comparing bupivacaine with levobupiva- tion, blinding and patient flow through the study is

caine have become available. Most investigators com-             2 described (see Appendix for a full description of the

pared the drugs with respect to mode of delivery, scale). Other important aspects of study design such 

incidence of motor block of the lower extremities, as concealment of randomization, statistical analysis 

maternal satisfaction and neonatal outcome. Disagree- and the presentation of results are not included as

ment as to whether ropivacaine and bupivacaine are items in this scale and are described separately where

equipotent has resulted in a large number of studies   appropriate.

comparing these drugs. Further, the pattern of anes- Currently, the issue of cardiac toxicity is not an

thetic practice changed following the introduction of important aspect of labor epidural analgesia because

ropivacaine, with lower concentrations of local anes- low doses of local anesthetic are commonly employed.

thetics being used for epidural labor analgesia over the    This issue will not be considered further.
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Potency of bupivacaine, The studies that determined potency of local anes-

ropivacaine and levobupivacaine thetics using MLAC are shown in Table 6.1. All are

high quality, randomized trials that allocated patients

There are primarily two methods of determining the to receive either two different drugs or a single drug

relative potencies of the local anesthetics used for labor with different concentrations of additives. All were

epidural analgesia and there are advantages and disad- double blinded and had between 25 and 40 patients

vantages to each. These are described in detail below.      per group. 

There were seven studies that contained an estimate

Minimum local anesthetic concentration                               3 –9 of the MLAC of bupivacaine, five for ropiva-

These studies determine the minimum local anesthetic 3,4,10–12 7,10,11  caine  and three for levobupivacaine.  As

concentration (MLAC, analogous to the “minimum can be seen in Fig. 6.1, the estimated MLAC for bupi-

alveolar concentration”) that provides comfort for vacaine is approximately 0.081%, ropivacaine 0.11%

50% of laboring patients. Typically, patients in early and levobupivacaine 0.083%. When bupivacaine and

labor are randomized to receive a bolus dose of one of ropivacaine were compared in the same study, ropiva-

the local anesthetics of interest. After carrying out pilot 3,4  caine was significantly less potent than bupivacaine.

investigations to determine the approximate amount However, when bupivacaine was compared with levo-

of local anesthetic required, a concentration is chosen                                            7 bupivacaine, there was no difference. Of interest,

by the investigator for the first patient. Subsequent when ropivacaine was compared with levobupiva-

concentrations are determined by the outcome of the 10,11  caine, there was also no significant difference.

preceding patient. If the patient was comfortable at a                    13 Lacassie et al . used the MLAC technique to com-

given concentration, the next patient received a reduced pare the motor blocking potency of bupivacaine with

concentration of local anesthetic. If she was not, the that of ropivacaine and bupivacaine compared with

concentration was increased.                                              14 levobupivacaine. Both of these studies used much

The MLAC (with its 95% confidence intervals) can higher concentrations of local anesthetic compared

be determined after studying a sufficient number of with the analgesic studies. Of note, the MLAC for

patients. Statistically, MLAC is established using the motor block of bupivacaine was approximately 0.37%

method of Dixon and Massey and/or Wilcoxon and compared with 0.5% for ropivacaine, a difference of

Lichfield probit regression (when both of these were                       13 approximately 25%. When bupivacaine was com-

performed on the same population, the results were pared with levobupivacaine by the same investigators,

similar).3 Once the value of MLAC is calculated, differ- the MLAC of bupivacaine was approximately 10%

ences between the drugs studied can be calculated.  lower than levobupivacaine (0.27% vs 0.31%, P =

The use of MLAC to compare drugs has several 0.02). Assuming that the sensory and motor blocking

advantages. The analysis is well known and relatively capabilities of each of these drugs are similar, these

few patients are required to determine its value. When observations would lend weight to the finding that

the method is standardized (e.g. investigators use bupivacaine is slightly more potent than levobupiva-

similar volumes, the patients are of similar parity and caine and significantly more potent than ropivacaine.

cervical dilation) the results are applicable to much of

the normal laboring population. Analgesic requirements in clinical trials

In all the studies cited, the patients were in early While the MLAC technique allowed comparisons of

labor (less than 5 cm dilation) and 20 mL of solution epidural local anesthetics at very low concentrations

was used to initiate labor analgesia. The primary draw- for initiation of labor analgesia, a number of investig-

back is that the rest of the dose–response curve is not ators compared bupivacaine with ropivacaine as these

measured. Clinicians need to be at least 95% confident drugs are used commonly in clinical practice. In some

(not 50%) that the concentration of local anesthetic cases, local anesthetics were combined with opioids

will relieve labor pain. It cannot be assumed from such as fentanyl or sufentanil. The investigators deter-

MLAC studies alone that the clinical effectiveness of mined the relative potency of the drugs by comparing

the drugs at higher, clinically relevant concentrations the hourly requirements of parturients. There were

will reflect the MLAC of the local anesthetic.  eight studies that maintained labor analgesia using a
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Table 6.1 Minimum local anesthetic concentration (MLAC) studies.

 

Number Mean or 

Quality                                          of patients   median cervical 

Study      score    Drugs                  Parity       included    dilation (cm)     Comments

 

Primary outcome – maternal comfort

Polley         5         Bupivacaine vs               Mixed        35/35        4                  Initial bolus

20028               bupivacaine +

epinephrine

Polley         5         Levobupivacaine vs         Mixed        35/35        4–5               Initial bolus 29 exclusions 200311               ropivacaine                                                         from the levobupivacaine 

group, 6 exclusions from 

the ropivacaine group

Benhamou  3       Levobupivacaine vs        Mixed       40/40       3 – 4             Replacement patients 200310               ropivacaine                                                         (for those rejected) were 

allocated with the same 

randomization number. It is 

unclear whether or not the

allocation was completely

blinded in these patients

Capogna 3      Bupivacaine vs       Nulliparous 40/40      4 19994               ropivacaine

Columb     3        Bupivacaine vs lidocaine    Mixed       30/30       4.5 19955

Lyons 3     Bupivacaine vs     Mixed  30/30     3 19987               levobupivacaine

Polley         4         Bupivacaine vs 3 different    Mixed        30/30/30/30 4.2– 4.3            Only one of the study groups 19989               concentrations of                                                       had bupivacaine without

sufentanil   bupivacaine                                                 added opioid +

Lyons       2        Bupivacaine vs 3 different    Mixed        40/40/40/40 3 – 4               Only one of the study groups 19976               concentrations of fentanyl                                               received bupivacaine 

+ bupivacaine                                                      without added opioid

Aveline       3         Ropivacaine with different  Mixed        30/28/19     3.6                Only one of the study groups

200212               concentrations of                                                       (n = 30) received ropivacaine

sufentanil or clonidine without added clonidine

Polley 4     Ropivacaine vs     Mixed     25/25     4.4 – 4.6 19993               bupivacaine

 

Primary outcome – maternal motor block

Lacassie     3         Bupivacaine vs              Mixed       30/30        3.0 –3.5           Cervical dilation in the 200213               ropivacaine                                                         ropivacaine group was 

statistically greater than the 

bupivacaine group

Lacassie 3      Bupivacaine vs       Mixed      30/30      2.7–2.9 200314               levobupivacaine

 

patient-controlled device and a continuous infusion tion of bupivacaine was reduced by approximately

rate of less than 10 mL/h.15 –22 In six of these stud- 40% based on the results of the MLAC studies. One

ies,15,17,18,20 –22 the concentration of bupivacaine and study maintained analgesia using clinician top-up

ropivacaine were the same, in two16,19                                                                       23 the concentra-doses, according to patient demand. In all cases, the
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MLAC For Labor–Bupivacaine is more important in maintaining analgesia than the

0.2                                                  concentration of the drugs used.

0.15

C (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Summary 0.1

0.05 MLAC studies indicate that ropivacaine is significantly

MLA

0 less potent than bupivacaine but levobupivacaine is

Polley Capogna Colomb Lyons   Lyons   Polley   Polley      similar in potency to bupivacaine. Clinical studies did

02      99      95      98      97      98      99       not confirm that there was a difference in potency 

Study and year at commonly used concentrations. This may be

MLAC For Labor–Levobupivacaine because the measurement of potency was too crude or

0.2 the difference between drugs is not important clin-

0.15 ically. All three drugs provide excellent analgesia at

C (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    clinically relevant concentrations. 0.1

MLA                                                                                0.05

0 Obstetric, neonatal and anesthetic

Polley 03     Benhamou 03     Lyons 98       outcomes

Study and year

Twenty-nine studies compared the epidural use of

MLAC For Labor–Ropivacaine bupivacaine, ropivacaine and/or levobupivacaine for

0.2                                                                  15,16,18 – 45 labor analgesia. Two of these included two

0.15                                                                        16,38 separate comparisons, and one investigator re-

C (%) 36,37  0.1  ported different outcomes in two manuscripts.  As

MLA 0.05 can be seen in Table 6.3, most of the patients were

0 enrolled in high-quality studies as defined by a Jadad

Polley   Benhamou Capogna   Polley    Aveline     score of 3 or more. All investigators reported that their

03       03                99       02       study was randomized and blinded. There are many

Study and year small clinical trials, but some larger trials have been

Fig. 6.1 Minimum local anesthetic concentration                                16–18,40 published recently. The conduct of these trials 

(MLAC) (mean and 95% confidence intervals) for is sufficiently similar to justify combining the main

bupivacaine, levobupivacaine and ropivacaine. The results in a meta-analysis (Table 6.3). The risk differ-

MLAC in percent is shown on the y-axis, the source of the ences for dichotomous data and the weighted mean

data is shown on the x-axis.

differences for continuous variables are presented.

Significant statistical heterogeneity is present for a

number of outcomes. These are identified and dis-

studies were randomized and appropriately blinded   cussed below.

but the potency of the drugs was not the primary 

outcome. There were no studies of this type that Obstetric outcomes

compared levobupivacaine with either bupivacaine                           1 In contrast to earlier data, there is no difference in 

or ropivacaine. the mode of delivery when bupivacaine and ropiva-

A summary of these studies is shown in Table 6.2. In caine are compared. Specifically, the incidence of

the studies that compared equal concentrations of instrumental vaginal delivery is very similar (Table

bupivacaine and ropivacaine, the amount of drug used 6.4). There is significant heterogeneity in two of the

was similar between groups. However, both studies outcomes (instrumental vaginal delivery and the

that used a higher concentration of ropivacaine length of second stage). This likely relates to clinical

reported a highly statistically significant increase in the factors. For example, none of the studies controlled 

amount of ropivacaine used between the groups. This for the indication for instrumental vaginal delivery

may reflect the fact that the volume of local anesthetic and therefore the indication for this intervention 

used in patient-controlled epidural analgesia (PCEA) may have differed among institutions and over time.
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Chapter 6

 

Table 6.2 Studies using patient-controlled doses to determine analgesic potencies of local anesthetics. See Table 6.3 for a

description of the quality of the studies.

 

Ropivacaine Bupivacaine Ropivacaine Bupivacaine concentration, concentration, (mg/h ± SD(mg/h ± SD additives and            additives and            where         where 

Study     Parity       maintenance infusion   maintenance infusion   available)     available)     Comments

 

Ropivacaine concentrations Bupivacaine concentrations =

Owen      Mixed       0.075% with 2 m g/mL 0.075% with 2 m g/mL   15.3 (3.1)      14.5 (4.1)

200221                  fentanyl. PCEA +                      + fentanyl. PCEA

6 mL/h infusion          6 mL/h infusion

Owen Mixed     0.125%. PCEA      0.125%. PCEA       19.8 (6.2)     18.3 (5.5) + + 199822                  6 mL/h infusion         6 mL/h infusion

Meister     Mixed        0.125% with 2 m g/mL   0.125% with 2 m g/mL   13.7 (5.2)      13.7 (6.9)

200020                  fentanyl. PCEA +                      + fentanyl. PCEA

6 mL/h infusion          6 mL/h infusion

Halpern    Nulliparous   0.1% with 2 m g/mL      0.1% with 2 m g/mL      11.7           10.2           Derived from the 

200318                  fentanyl PCEA +                      + fentanyl PCEA total amount of 

5 mL/h infusion          5 mL/h infusion                                        local anesthetic 

used divided by 

the number of 

hours of epidural 

analgesia

Fischer     Mixed        0.1% with 0.5 m g/mL    0.1% with 0.5 m g/mL    12.9           12.3          Derived from the 200017                  sufentanil. PCEA with     sufentanil. PCEA with                                  total amount of 

no infusion               no infusion                                               local anesthetic 

used divided by 

the number of 

hours of epidural 

analgesia

Chua     Nulliparous   0.125%. PCEA with no 0.125%. PCEA with     12.5          10.8          Data presented as 200115                  infusion                no infusion              (6.25 –15.7)     (6.7–20)        median and range

Asik        Nulliparous   0.2% with fentanyl        0.2% with fentanyl       10.1           11.2 200223                  2 m g/mL. Clinician top- 2 m g/mL. Clinician top- (2.6)           (3.1)

up on patient demand    up on patient demand

 

Ropivacaine concentrations Bupivacaine concentrations >

Hofmann- Mixed       0.2% with 0.75 m g/mL 0.125% with            14.8 (4.4)      12.1 (5.1)      Ropivacaine 

Kiefer                       sufentanil. PCEA with     0.75 m g/mL sufentanil.                                     bupivacaine, > 200219                  no infusion              PCEA with no infusion                                P < 0.01

Evron       Nulliparous   0.2%. PCEA with         0.125%. PCEA with      22.1(12)        15.7 (9.5)      Nulliparous and 200416     multiparous   5 mL/h                 5 mL/h                 24.8 (13)       18.6 (14)       multiparous 

parturients

were reported 

separately.

Ropivacaine

> bupivacaine, P 0.0001 <

PCEA, Patient-controlled epidural analgesia; SD, standard deviation.
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Continued

 

Remarks                                                                                                                                                                                                                                                                                                            Study ended at                                                                                                                                                      delivery or 2nd                                                                                                                                                       top-up                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Lidocaine test dose

 

Levobupivacaine                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No

 

Maintenance                                                                                                                                                                                                                                                                                                            Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                            Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                                      Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                      Clinician                                                                                                                                            top-up                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Single bolus                                                                                                                                                                                                                                                                                                                                                                                  Patient                                                                                                                                                      controlled                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Patient-                                                                                                                                                      controlled

 

g/

m

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g/mL

0.75                                                                                                                                                                                                                                                                                                                                                                                  m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          m

 

0.5%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              +                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.5 ++ – g/mL fentanyl

m

Concentration                                                                                                                                                                                                                                                                                                            0.25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                            0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                            0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.125%                                                                                                                                                                                                                                                                                                                                                                                            0.125%                                                                                                                                                      mL sufentanil                                                                                                                                                                                                                            0.08%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      Initiation 0.2%                                                                                                                                                      Maintenance 0.1%                                                                                                                                                       2                                                                                                                                                                                                                                                                                                                                                                                  0.1%                                                                                                                                                      sufentanil

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  39                                                                                                                                                                                                                                                                                                                                                                                  38                                                                                                                                                                                                                                                                                                                                                                                            52                                                                                                                                                                                                                                                                                                                                                                                  37                                                                                                                                                                                                                                                                                                                                                                                  34                                                                                                                                                                                                                                                                                                                                                                                            12                                                                                                                                                                                                                                                                                                                                                                                  26                                                                                                                                                                                                                                                                                                                                                                                            45                                                                                                                                                                                                                                                                                                                                                                                  20                                                                                                                                                                                                                                                                                                                                                                                            50                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              95

Ropivacaine                                                                                                                                                                                                                                                                                                            N

 

Maintenance                                                                                                                                                                                                                                                                                                            Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                            Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                                      Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                            Clinician                                                                                                                                                      top-up                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Single bolus                                                                                                                                                                                                                                                                                                                                                                                  Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Patient-                                                                                                                                                      controlled

g/

m

0.75                                                                                                                                                                                                                                                                                                                                                                                  g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g/mL g/mLm m m

+                                                                                                                                                                                                                                                                                                                                                                                  2+

0.5%

+0.5

–

Concentration                                                                                                                                                                                                                                                                                                            0.25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                            0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                            0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.25%                                                                                                                                                                                                                                                                                                                                                                                  0.125%                                                                                                                                                                                                                                                                                                                                                                                            0.125%                                                                                                                                                      mL sufentanil                                                                                                                                                                                                                            0.08%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      Initiation 0.25%                                                                                                                                                      Maintenance                                                                                                                                                      0.125%, 2                                                                                                                                                      fentanyl                                                                                                                                                                                                                            0.1%                                                                                                                                                      sufentanil

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  37                                                                                                                                                                                                                                                                                                                                                                                  38                                                                                                                                                                                                                                                                                                                                                                                            51                                                                                                                                                                                                                                                                                                                                                                                  38                                                                                                                                                                                                                                                                                                                                                                                            26                                                                                                                                                                                                                                                                                                                                                                                  12                                                                                                                                                                                                                                                                                                                                                                                  25                                                                                                                                                                                                                                                                                                                                                                                            45                                                                                                                                                                                                                                                                                                                                                                                  20                                                                                                                                                                                                                                                                                                                                                                                            50                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              94

Bupivacaine                                                                                                                                                                                                                                                                                                            N

 

Population                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Mixed                                                                                                                                                                                                                                                                                                                                                                                  Mixed                                                                                                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                  Mixed                                                                                                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                  Mixed                                                                                                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                            Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Mixed

 

*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  *                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              *                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          *

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  4                                                                                                                                                                                                                                                                                                                                                                                  Abstract                                                                                                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                  3                                                                                                                                                                                                                                                                                                                                                                                            2                                                                                                                                                                                                                                                                                                                                                                                  3                                                                                                                                                                                                                                                                                                                                                                                  4                                                                                                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                  5                                                                                                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              4

Description of studies.

31                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          39

36,37                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  43                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              26                                                                                                                                                                                                                                                                                                                                                                                  30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              34                                                                                                                                                                                                                                                                                                                                                                                  22                                                                                                                                                                                                                                                                                                                                                                                            32                                                                                                                                                                                                                                                                                                                                                                                  24                                                                                                                                                                                                                                                                                                                                                                                            29                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              17

Table 6.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Reference                                                                                                                                                      & year                                                                                                                                                                                                                                                                                                            McCrae                                                                                                                                                      1995                                                                                                                                                                                                                                                                                                                                                                                            Stienstra                                                                                                                                                      1995                                                                                                                                                                                                                            Gatt 1996                                                                                                                                                                                                                                                                                                                                                                                            Eddleston                                                                                                                                                      1996                                                                                                                                                                                                                            Gaiser                                                                                                                                                      1997                                                                                                                                                                                                                                      Muir 1997                                                                                                                                                                                                                                                                                                                                                                                  Irestedt                                                                                                                                                      1998                                                                                                                                                                                                                            Owen                                                                                                                                                      1998                                                                                                                                                                                                                                      Gautier                                                                                                                                                      1999                                                                                                                                                                                                                            Campbell                                                                                                                                                      2000                                                                                                                                                                                                                                      Finegold                                                                                                                                                      2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Fischer                                                                                                                                                      2000
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Remarks                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        More nulliparous in                                                                                                                                                      ropivacaine group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20 excluded after                                                                                                                                                      randomization                                                                                                                                                                                                                                      Study of initial bolus                                                                                                                                                      only                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Initiation with                                                                                                                                                      lidocaine                                                                                                                                                                                                                                                                                                                                                                                  2 comparisons in                                                                                                                                                       1 manuscript                                                                                                                                                       (see below)                                                                                                                                                                                                                                      Lidocaine test dose

 

Levobupivacaine                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No

 

Maintenance                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                      Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Initiation                                                                                                                                                      bolus only                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                  Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                  PCEA

g/

 

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                g/mL m 2 g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    m m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            m + m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  m 2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.6 +

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  +

 

Concentration                                                                                                                                                                                                                                                                                                            0.1%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      Initiation 0.2%                                                                                                                                                      Maintenance 0.1%                                                                                                                                                                                                                                                                                                            sufentanil                                                                                                                                                                                                                            0.125%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      0.1%                                                                                                                                                      sufentanil                                                                                                                                                                                                                            0.0625%                                                                                                                                                      m                                                                                                                                                                                                                            0.125%                                                                                                                                                                                                                                                                                                                                                                                            0.1%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                                                                                                                                                                  0.125% loading                                                                                                                                                      0.1%                                                                                                                                                      sufentanil                                                                                                                                                                                                                                      0.25% loading                                                                                                                                                       0.1%                                                                                                                                                      sufentanil                                                                                                                                                                                                                            0.2% with 0.75                                                                                                                                                      mL sufentanil

+0.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      g/mL fentanyl
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Ropivacaine                                                                                                                                                                                                                                                                                                            N

 

Maintenance                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                      Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Initiation                                                                                                                                                      bolus only                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                  Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                            Continuous                                                                                                                                                      infusion                                                                                                                                                                                                                                                                                                                                                                                  PCEA

 

g

g/mL                                                                                                                                                                                                                                                                                                                                                                                            m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  g/mL

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                m                                                                                                                                                                                                                                                                                                                                                                                            10                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  m

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        g/mL + m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2                                                                                                                                                                                                                                                                                                                                                                                            +                                                                                                                                                                                                                                                                                                                                                                                  +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              + +

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      g/mL fentanyl                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              g/mL fentanyl

Concentration                                                                                                                                                                                                                                                                                                            0.1%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      Initiation 0.25%                                                                                                                                                      Maintenance                                                                                                                                                      0.125%                                                                                                                                                      m                                                                                                                                                      sufentanil                                                                                                                                                                                                                            0.125%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      0.0625%                                                                                                                                                      sufentanil                                                                                                                                                                                                                            0.0625%                                                                                                                                                      m                                                                                                                                                                                                                            0.125%                                                                                                                                                                                                                                                                                                                                                                                            0.0625%                                                                                                                                                      m                                                                                                                                                                                                                                                                                                                                                                                  0.125% loading                                                                                                                                                      0.1%                                                                                                                                                      sufentanil                                                                                                                                                                                                                                      0.25% loading                                                                                                                                                       0.1%                                                                                                                                                      sufentanil                                                                                                                                                                                                                            0.125% with                                                                                                                                                       0.75
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Bupivacaine                                                                                                                                                                                                                                                                                                            N

 

Population                                                                                                                                                                                                                                                                                                            ?                                                                                                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Mixed                                                                                                                                                                                                                                                                                                                                                                                            Nulliparous                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                            Mixed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Mixed

)

 

*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  *

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            Abstract                                                                                                                                                                                                                                                                                                                                                                                            Abstract                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              5                                                                                                                                                                                                                                                                                                                                                                                            3                                                                                                                                                                                                                                                                                                                                                                                  Abstract                                                                                                                                                                                                                                                                                                                                                                                  3                                                                                                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3
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Table 6.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Reference                                                                                                                                                      & year                                                                                                                                                                                                                                                                                                            Hughes                                                                                                                                                      2000                                                                                                                                                                                                                            Kessler                                                                                                                                                      2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Meister                                                                                                                                                      2000                                                                                                                                                                                                                            Parpaglioni                                                                                                                                                      2000                                                                                                                                                                                                                                      Smiley                                                                                                                                                      2000                                                                                                                                                                                                                            Chua 2001                                                                                                                                                                                                                                                                                                                                                                                            Fernandez-                                                                                                                                                      Guisasola                                                                                                                                            2001                                                                                                                                                                                                                                      Merson (low                                                                                                                                                       dose) 2001                                                                                                                                                                                                                                                                                                                                                                                  Merson (high                                                                                                                                                       dose) 2001                                                                                                                                                                                                                                                                                                                                                                                            Hofmann-                                                                                                                                                      Kiefer 2002

 

62

Choice of local anesthetic for labor and delivery

 

9 patients eliminated                                                                                                                                                      from analysis                                                                                                                                                                                                                                      Maintained with low                                                                                                                                                      volume, frequent                                                                                                                                                      clinician boluses                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study of initial bolus                                                                                                                                                      only                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Nulliparous and                                                                                                                                                      multiparous                                                                                                                                                      parturients studied                                                                                                                                                      separately

 

=34, concentrations                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL 0.25% initial

No                                                                                                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3-group comparison                                                                                                                                                      levobupivacaine                                                                                                                                                      N                                                                                                                                                      were the same as the                                                                                                                                                      bupivacaine group                                                                                                                                                                                                                            10                                                                                                                                                      bolus only                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No

 

Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Intermittent                                                                                                                                                      clinician bolus                                                                                                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Initiation                                                                                                                                                      bolus only                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              –                                                                                                                                                                                                                                                                                                                                                                                  Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Patient-                                                                                                                                                      controlled

 

2                                                                                                                                                                                                                                                                                                                                                                                            g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    m m + 2 g/mL10 + g fentanyl m g/mL fentanyl+ g/mL fentanyl m m 1.5 m 2 + g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      m +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m g mL m +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        L 0.075%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      0.2%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                                                                                            Initiation 0.125%                                                                                                                                                      50                                                                                                                                                      Maintenance 0.05%                                                                                                                                                                                                                                                                                                            fentanyl                                                                                                                                                                                                                                                                                                                                                                                  Initiation 0.1%                                                                                                                                                      5                                                                                                                                                      Maintenance 0.08%                                                                                                                                                                                                                                                                                                                                                                                            0.1%                                                                                                                                                      sufentanil 20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              –                                                                                                                                                                                                                                                                                                                                                                                  Test dose of 3                                                                                                                                                      2% lidocaine                                                                                                                                                      followed by 0.2%                                                                                                                                                      2% ropivacaine                                                                                                                                                                                                                                      Test dose of 3                                                                                                                                                      2% lidocaine                                                                                                                                                      followed by 0.2%                                                                                                                                                      2% ropivacaine +

–
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Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                      Intermittent                                                                                                                                                      clinician bolus                                                                                                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Initiation                                                                                                                                                      bolus only                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Initial bolus                                                                                                                                                      only                                                                                                                                                                                                                            Patient-                                                                                                                                                      controlled                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Patient-                                                                                                                                                      controlled

 

g/mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      g/mL                                                                                                                                                                                                                                                                                                                                                                                            +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              m mL m m g/mL +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              L

+                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                + 2                                                                                                                                                                                                                                                                                                                                                                                  m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          10

+2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    + g fentanyl                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g/mL fentanyl g/mL fentanylm m

mL 0.25%

m                                                                                                                                                                                                                                                                                                            2+

sufentanil                                                                                                                                                                                                                                      0.075%                                                                                                                                                      fentanyl                                                                                                                                                                                                                            0.2%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                                                                                            Initiation 0.125%                                                                                                                                                      50                                                                                                                                                      Maintenance                                                                                                                                                      0.05%                                                                                                                                                      fentanyl                                                                                                                                                                                                                                      Initiation 0.1%                                                                                                                                                      5                                                                                                                                                      Maintenance 0.08%                                                                                                                                                                                                                                                                                                                                                                                  0.0625%                                                                                                                                                      sufentanil 20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              10                                                                                                                                                                                                                                                                                                                                                                                            Test dose of 3                                                                                                                                                      2% lidocaine                                                                                                                                                      followed by 0.125%                                                                                                                                                      bupivacaine                                                                                                                                                                                                                            Test dose of 3                                                                                                                                                      2% lidocaine                                                                                                                                                      followed by 0.125%                                                                                                                                                      bupivacaine
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Nulliparous                                                                                                                                                                                                                                                                                                                                                                                            Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Mixed                                                                                                                                                                                                                                                                                                                                                                                  Nulliparous                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Multiparous

 

*

3                                                                                                                                                                                                                                                                                                                                                                                            5                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2                                                                                                                                                                                                                                                                                                                                                                                  4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4

21

23

41                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    18                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    27                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        16

Concealment of allocation explicitly stated.

Owen 2002                                                                                                                                                                                                                                                                                                                                                                                            Asik 2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Pirbudak                                                                                                                                                      2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Halpern                                                                                                                                                      2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Camorcia                                                                                                                                                      2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              El Moutaz                                                                                                                                                       2003                                                                                                                                                                                                                            Evron                                                                                                                                                      (nulliparous)                                                                                                                                                      2004                                                                                                                                                                                                                                                                                                                                                                                            Evron                                                                                                                                                      (multiparous)                                                                                                                                                      2004                                                                                                                                                                                                                                                                                                                                                                                                                                                                  *                                                                                                                                                      PCEA, patient-controlled epidural analgesia.
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Chapter 6

 

*

*                                                                                                                                                                                                                                                                                                            *                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          *

value

P                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.16                                                                                                                                                      0.81                                                                                                                                                      0.49                                                                                                                                                      0.73                                                                                                                                                                                                                                                                                                                                                                                            0.36                                                                                                                                                      0.43                                                                                                                                                      0.25                                                                                                                                                                                                                                                                                                                                                                                  0.45                                                                                                                                                      0.34                                                                                                                                                      0.14                                                                                                                                                      0.007                                                                                                                                                                                                                                                                                                            0.83

 

95% CI)

+

8.0 to 5.6)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.01)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                2.96 to 2.38)−

1 to 6)                                                                                                                                                      5 to 6)                                                                                                                                                      3 to 1)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3 to 1)                                                                                                                                                      1 to 2)                                                                                                                                                      – −                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4 to 1)                                                                                                                                                      1 to 9) −                                                                                                                                                      −                                                                                                                                                      −                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  −                                                                                                                                                      −                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              −                                                                                                                                                      −

ifference (                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3 (                                                                                                                                                      1 (                                                                                                                                                      1 (                                                                                                                                                      1.2 (                                                                                                                                                                                                                                                                                                                                                                                            1 (                                                                                                                                                      1 (                                                                                                                                                      0 (0                                                                                                                                                                                                                                                                                                                                                                                  0.42 ( 0.7–1.53)                                                                                                                                                      1 (                                                                                                                                                      4 (                                                                                                                                                      9 (2–15)                                                                                                                                                                                                                                                                                                            0.29 ( − −−

Percentage risk                                                                                                                                                      difference or                                                                                                                                                       weighted mean                                                                                                                                             d

 

99/772                                                                                                                                                      19/867

Ropivacaine                                                                                                                                            n/N or N                                                                                                                                                                                                                                                                                                                                                                                                                                                                  875/1340                                                                                                                                                      304/1270                                                                                                                                                      166/1297                                                                                                                                                      895                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        871                                                                                                                                                                                                                                                                                                                                                                                  513                                                                                                                                                      565/639                                                                                                                                                      359/471                                                                                                                                                      739/1472                                                                                                                                                                                                                                                                                                            343

 

86/762                                                                                                                                                      25/876

Bupivacaine                                                                                                                                            n/N or N                                                                                                                                                                                                                                                                                                                                                                                                                                                                  886/1393                                                                                                                                                      299/1320                                                                                                                                                      198/1332                                                                                                                                                      957                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        809                                                                                                                                                                                                                                                                                                                                                                                  506                                                                                                                                                      564/628                                                                                                                                                      338/466                                                                                                                                                      873/1424                                                                                                                                                                                                                                                                                                            346

 

43,45,47

 

–39,41,43,45,47                                                                                                                                                      –39,41–

–39,41,43,45,47

43,45,47

–31,36,37,41,43                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                –

–32,34,36                                                                                                                                                      –30,32,34,36                                                                                                                                                      –30,32,34,36                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –31,34,36,37,39,41,43,47                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          –36,38

–22,26,28

–22,26,28,32–34,36,37,39,43,47

–23,25,26,28                                                                                                                                                      –23,25,26,28                                                                                                                                                      –23,25,26,28                                                                                                                                                      –19,21,26,28,29,41,47                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –19,26,28,30,34                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    –23,25,26,28 15                                                                                                                                                      15                                                                                                                                                      15                                                                                                                                                      15                                                                                                                                                                                                                                                                                                                                                                                            15,17,18,20                                                                                                                                                      15,17–22,26,28                                                                                                                                                      16                                                                                                                                                                                                                                                                                                                                                                                  23,25,26,29,30,32,33,36,37,40,43,45,47                                                                                                                                                      18,20                                                                                                                                                      18,19,40,45,47                                                                                                                                                      15                                                                                                                                                                                                                                                                                                            25,46 5 8 9 5                                        2

No. studies included                                                                                                                                                                                                                                                                                                                                                                                                                                                                  25                                                                                                                                                      24                                                                                                                                                      25                                                                                                                                                      11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          12                                                                                                                                                      14                                                                                                                                                                                                                                                                                                            30
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Obstetric, anesthetic and neonatal outcomes (bupivacaine versus ropivacaine).

 

the investigators or at 2 h postinjection Statistically significant heterogeneity.

Table 6.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Outcome                                                                                                                                                                                                                                                                                                            Obstetric outcomes                                                                                                                                                      Spontaneous vaginal delivery                                                                                                                                                      Instrumental delivery                                                                                                                                                       Cesarean section                                                                                                                                                      Length of second stage of labor (min)                                                                                                                                                                                                                                      Neonatal outcomes                                                                                                                                                      Apgar score at 1 min                                                                                                                                                       Apgar score at 5 min                                                                                                                                                       Umbilical artery pH                                                                                                                                                                                                                            Anesthetic outcomes                                                                                                                                                      Time to block onset (min)                                                                                                                                                      Good or excellent analgesia                                                                                                                                                      Ambulation                                                                                                                                                      Detectable motor block (reported by                                                                                                                                                                                                                                                                                                             Maternal satisfaction (VAS score in mm)                                                                                                                                                                                                                                                                                                            *                                                                                                                                                      CI, clearance interval; VAS, visual analog score.
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Similarly, in some institutions the second stage of favored ropivacaine. The statistical heterogeneity

labor is shortened by operative obstetric interventions. came from two main sources. First, the investigators

Finally, the indications for oxytocin were different. used varying concentrations of local anesthetics 

While these factors may cause heterogeneity in the and additives. While many studies used equal 

magnitude of change, it is unlikely that bias would concentrations of local anesthetics between

result as complete blinding to treatment group was          15,17,18,20 –23,26,30 –34,36 –39,42,43,47 groups,    some used

reported in the studies. 16,19,28,35,40,45  higher concentrations of ropivacaine  and

Only one study with 30 patients in each group com- 29  one used a higher concentration of bupivacaine

pared levobupivacaine with racemic bupivacaine. There (Table 6.3). Second, motor block was assessed in dif-

was no difference between groups for any obstetric ferent ways by different investigators. Some reported

outcomes.27 This finding should be interpreted with an overall incidence of motor block over the entire

caution because of the small sample size. course of labor while others reported the incidence at

specific times after initial injection. It should be noted

Neonatal outcomes that very few patients had total motor block of the

In all studies, the neonatal outcomes were good lower extremities with either drug. 

for both bupivacaine and ropivacaine. The incidence Three studies reported motor block after 2 h of

of an Apgar score                                       18,25,32 ≤ 7 at 1 or 5 min was extremely use. These studies found progressive differences

low (Table 6.4). In addition, the umbilical artery cord in the incidence of motor block over time. When 

blood gases were similar. An earlier meta-analysis compared with bupivacaine, ropivacaine appears to

found that the neuroadaptive capacity scores were produce a lower incidence of motor block after

better in neonates of ropivacaine-treated mothers.1                                     18 approximately 6 h of labor. This observation has 

However, this test is no longer considered reliable.46 little clinical significance to most patients because

there was no difference in the incidence of ambulation,

Anesthesic outcomes maternal satisfaction or any of the obstetric outcomes

After epidural injection, both ropivacaine and bupiva- (Table 6.4). The incidence of motor block associated

caine provide good to excellent analgesia in a relatively with levobupivacaine appears similar to bupivacaine

short period of time. The onset time varies between 10                    27,45 and ropivacaine.

and 20 min among studies, but pooled mean differ-

ence between treatment groups is less than 30 s (Table    Summary

6.4). The statistical heterogeneity among studies can There has been an enormous amount of research com-

be explained on the basis of differences among con- paring epidural ropivacaine with bupivacaine for

centrations of the drugs used, the use of a lidocaine  epidural labor analgesia. MLAC studies have con-

test dose and the addition of additives, such as opioids. sistently shown that ropivacaine is less potent than

In addition, heterogeneity is seen in the two studies bupivacaine at concentrations that provide analgesia

that reported the onset of action of levobupiva- for 50% of parturients. The clinical significance of 

caine. 27,45 The onset time was approximately 20 min this finding is uncertain, because randomized trials

when 20 mL of 0.0625% levobupivacaine with sufen- comparing higher, more relevant concentrations did

tanil was used to initiate epidural labor analgesia, not find a difference in total drug use. While data for

which was similar to the onset time for the same con- levobupivacaine are sparse, MLAC studies indicate its

centration of bupivacaine.45 However, when 10 mL of   potency is similar to bupivacaine.

0.25% levobupivacaine was used, the onset time was Current data do not support the contention that

approximately 13 min (compared with 14 min for ropivacaine is superior to bupivacaine for any obstet-

bupivacaine). 27 ric or neonatal outcome. It is possible that ropivacaine

Of the other parameters measured, the only dif- may produce less motor block than bupivacaine after

ference between bupivacaine and ropivacaine was prolonged use. There are insufficient data available to

the incidence of detectable motor block of the determine the role of epidural levobupivacaine for

lower extremities. This was statistically significant and    labor analgesia.
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C H A P T E R   7

 

Intrathecal opioids in labor – do they increase the

 

risk of fetal bradycardia?

 

Chahé Mardirosoff & Martin R. Tramèr

 

Introduction the adverse event. How often does it happen? How

severe is it? What are the consequences in terms of

Intrathecal opioid administration is a way, among oth- morbidity and mortality? It has to be kept in mind that

ers, to initiate pain relief during labor. Its advantages we are discussing the additional risk of this potential

are supposed to be a lack of motor blockade, a faster adverse event. This means that fetal bradycardia may

onset of analgesia and the reliability of the intrathecal happen spontaneously, i.e. without any intervention.

injection. 1 However, reliability of the intrathecal injec- For rational decision-making it is important to know

tion has been challenged by some authors who docu-   about this underlying risk.

mented a 11% failure rate to identify the cerebrospinal We address these issues in this chapter. In a previ-

fluid with the intrathecal needle. 2 A recent meta- ously published systematic review we reported on the

analysis compared intrathecal opioids with epidural evidence base of a link between maternal intrathecal

local anesthetics in labor; analgesia at 15 –20 min after opioids and fetal bradycardia; in that analysis we con-

injection was shown to be similar. 3 6  centrated on data from randomized controlled trials.

Soon after the advent of this innovative analgesic However, not all questions can be addressed in 

technique, obstetric anesthesiologists were alerted by                      7 randomized trials. Thus, in this chapter we include

reports of fetal heart rate abnormalities, particularly data from relevant reports independent of their study

bradycardia, following intrathecal injection of opioids architecture, i.e. observational studies, such as uncon-

during labor. 4 These abnormalities did not seem to be trolled case series, non-randomized comparative trials

related to cardiovascular changes in the mother.   and randomized studies. 

Because these accusations came from uncontrolled

observations, two questions arise. First, is there a   Methods causal link between the intrathecal injection of an opi-

oid during labor and the occurrence of fetal bradycar- We performed a comprehensive search in the MED-

dia? As this question is about causation, it can be LINE® (PubMed) and Cochrane Central Register of

answered by applying the “rules of causation”:5 Controlled Trials databases for relevant reports that

1 the association should be consistently present in dif- were published before September 2003. We used 

ferent types of studies;                                       the free text terms [fetal or foetal], [bradycardia],

2 the temporal relationship should be correct;           [intrathecal], [intrathecal or subarachnoid], [opioid],

3 there should be a dose–response association; and       [labor or labour] and [anesthesia or anaesthesia]. We

4 there should be a biologic reason that makes sense.     hand-searched all issues of the International Journal 

The second question concentrates on the import-   of Obstetric Anesthesia which is peer reviewed but, 

ance of this event (assuming that a true association at the time of writing, not indexed in MEDLINE®. 

exists). This question is about the clinical relevance of This search retrieved approximately 350 citations. We
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also screened bibliographies of relevant papers. Finally,    Results anesthesia journals were scanned for randomized con-

trolled trials until April 1, 2004. Studies were selected Intrathecal opioids and fetal bradycardia in

that reported on the number of parturients in whom   case series

fetal bradycardia was diagnosed after an intrathecal Fifteen relevant uncontrolled case series were identi-

injection of any opioid regimen during labor. Defin-                  2,8 –21 fied (Table 7.1). In those, 1121 parturients received

ition of fetal bradycardia was taken as reported in the a variety of intrathecal opioid regimens, and in 48, fetal

original reports. However, we only analyzed events of bradycardia was diagnosed. In some studies, no event

fetal bradycardia if they happened within 1 h of the occurred, and in others there was a 30% incidence of

intrathecal injection of the opioid and if there was no fetal bradycardia. The average incidence of fetal brady-

associated maternal hypotension. Data from abstracts cardia was approximately 4%. In these studies there

were not included. We divided the relevant reports was no standard way of monitoring the fetus, nor was

into three groups: case series, non-randomized con- there a standard definition of fetal bradycardia. There-

trolled trials (e.g. studies with historical controls) and fore, the incidence might be expected to vary widely.

randomized controlled trials. For the same reason, a dose–response could not be

 

Table 7.1 Intrathecal opioids and risk of fetal bradycardia. Evidence from uncontrolled case series.

 

Number of events/ total

Reference              Opioid regimen                          Event                 number of parturients

 

Arkoosh     8 et al.             IT sufentanil 1–10 m g                         Fetal bradycardia           0/50 (0.0%)

Camann    9 et al.            IT sufentanil 10 m g ±

epinephrine              Fetal bradycardia          0/40 (0.0%)

Cheng     10 et al.             IT bupivacaine +

fentanyl or sufentanil           Fetal distress                0/40 (0.0%)

Clarke      11 et al.               IT fentanyl 50 m g                               Fetal bradycardia           9/30 (30%)

Cohen     12 et al.             IT sufentanil 10 m g                           Fetal bradycardia          1/73 (1.4%)

Collis      2 et al.                   IT fentanyl 25 m g +

bupivacaine 2.5 mg        Fetal bradycardia          0/300 (0.0%)

Goodman    13 et al.          IT fentanyl 35 m g ±

bupivacaine                Fetal bradycardia          7/67 (9.2%)

2.5 mg epinephrine 100 m g ±

Herman    14 et al.            IT fentanyl 2–25 m g                          Fetal bradycardia          2/90 (2.2%)

Honet     15 et al.               IT fentanyl 10 m g or sufentanil 5 m g or          Fetal bradycardia          0/65 (0.0%)

meperidine 10 mg

Hughes    16 et al.            IT fentanyl 25 m g +

bupivacaine or              Fetal bradycardia          0/40 (0.0%)

ropivacaine 2.5 mg

Nelson     17 et al.              IT fentanyl 36 m g or sufentanil 8 m g             Fetal bradycardia           3/55 (5.5%)

Palmer     18 et al.              IT fentanyl 5 – 45 m g                            Fetal bradycardia           0/84 (0.0%)

Vaughan     19 et al.           IT bupivacaine 2.5 mg + fentanyl                 Fetal bradycardia           8/59 (13.6%)

25 m g or diamorphine 250 m g

Vercauteren     21 et al.         IT sufentanil 1.5 m g +

bupivacaine             Fetal bradycardia          6/44 (13.6%)

2.5 mg   epinephrine 2.25 m g ±

Vercauteren     20 et al.         IT sufentanil 1.5 m g +

epinephrine              Fetal bradycardia         12/75 (16.0%)

2.5 m g levobupivacaine or ±

racemic bupivacaine 2.5 mg

 

IT, intrathecal.

 

69




Chapter 7

 

Table 7.2 Intrathecal opioids and the risk of fetal bradycardia. Evidence from controlled trials.

 

No. events/total no. parturients

 

Odds ratio

Reference     IT opioid regimen      Control                 Event              IT opioid   Control   (95% CI)

 

Palmer          IT fentanyl 25 m g or      Epi lidocaine 90 mg        Fetal bradycardia    5/100        1/99        3.89 

et al.4               IT fentanyl 25 m g +        +

fentanyl 50 m g                               (5.0%)      (1.0%)     (0.77–19.7)

bupivacaine 2.5 mg       epinephrine 33 m g +

Nielsen           IT sufentanil 10 m g       Epi bupivacaine 0.25%     Fetal bradycardia    11/65        11/64       0.98 et al.23                                            titration until (T8 –10)                                   (16.9%)      (17.2%)     (0.39 –2.45)

sensory level

Van de Velde    IT sufentanil 7.5 m g or    Epi bupivacaine            Fetal bradycardia    47/838       13/346     1.47 

et al.24             IT sufentanil 1.5 m g +               +                   + 12.5 mg   sufentanil        prolonged (5.6%)     (3.8%)    (0.83 –2.60)

bupivacaine 2.5 mg      7.5 m g                  decelerations

Eberle            IT sufentanil 10 m g       Epi bupivacaine            Prolonged            6/153        5/128       1.00 et al.22                                            32.5 mg                      and severe             (3.9%)       (3.9%)      (0.30 –3.36)

decelerations

 

CI, confidence interval; Epi, epidural; IT, intrathecal.

 

demonstrated. In one of the studies, fentanyl 50 µg opioids was approximately three times higher than in

was injected intrathecally, and the authors reported                             23 the other studies (16.9%). In two trials, the risk with

a very high incidence of uterine hyperactivity in intrathecal opioids was higher compared with con-

those patients with fetal bradycardia (five out of nine trols. In the others, there was equivalence. No trial

patients), suggesting a potential mechanism for its reported a decreased risk of bradycardia with intrathe-

occurrence.11                                           cal opioids.

 

Intrathecal opioids and fetal bradycardia in Intrathecal opioids and fetal bradycardia in

controlled trials                                 randomized controlled trials

Four relevant reports were identified (Table 7.2).4,22–24 Sixteen potentially relevant randomized controlled 

In all four studies, an intrathecal opioid regimen was                          25 – 40 trials were identified. Of these, four trials were

compared with an analgesia technique that did not comprised of one group that did not receive intrathe-

include an intrathecal injection. Two were retrospect- cal opioid (control group) and more than one treat-

ive analyses using historical controls,4,24                                    26,31,36,38 and two ment group. For the purposes of this review,

were prospective comparative controlled trials with- the incidence of fetal bradycardia was pooled among

out randomization.22,23 With intrathecal opioids, fetal    the treatment groups within each study.

bradycardia was diagnosed in 69 of 1156 parturients, 40  Some of the studies reported cesarean section  or

corresponding to an average rate of 6%. Among                            39 fetal heart rate abnormalities but not fetal brady-

the 637 parturients who did not receive intrathecal cardia. Three studies that did report fetal bradycardia

opioids, fetal bradycardia was diagnosed in 30 (4.7%).                                        28,29,32 were subsequently excluded by us. The study 

There was less variability in the rates of events with                       29 by Gambling et al. analyzed the rates of operative

intrathecal opioids compared with case series; in three deliveries with a combined spinal epidural technique

of the four trials, the absolute risk of fetal bradycardia compared with intravenous meperidine. Profound

with intrathecal opioids was between 3.9% and fetal bradycardia was reported in nine of 616 (1.5%)

5.6%.4,22,24 However, in the smallest trial (n = 129), the parturients who had received an intrathecal opioid

incidence of bradycardia with or without intrathecal injection compared with none of 607 who had received
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Intrathecal opioids in labor

 

intravenous meperidine. This difference was statistic-

ally significant; the odds ratio was 7.38 (95% con-      15

fidence interval, 1.99 –27.4). In all women in whom                                  elde 99

profound fetal bradycardia was diagnosed, an emer-

gency cesarean section was performed. We regarded                                 an de VV 10 this trial as invalid for the purpose of our analysis                                           Collis

because the method of fetal monitoring was not Van de Velde 04

strictly controlled between the two groups: partur-

ients who received an intrathecal opioid injection  Control (%)                                                                                                                                                      5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Nickells

had continuous fetal heart rate monitoring recorded                 ernis

V                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Wong

during the first 30 min after the injection, whereas

those who received intravenous meperidine had inter-        0      Lo     Camann

mittent Doppler auscultation only. Finally, two large

28,32                                          0        5        10       15

randomized controlled trials     were not included 

Intrathecal opioid (%)

in our analysis because the authors did not report on

the number of parturients in whom fetal bradycardia Fig. 7.1 Incidence of fetal bradycardia in randomized

controlled trials. The size of the symbol represents the 

was diagnosed.

Thus, two new studies     could be added to our               25            30              34 Caldwell 36,37 size of the trial. Three trials did not report on any events:

et al.,   Hepner et al.   and Pham et al.

previously published systematic review of randomized

trials (Table 7.3). 6 One of the additional trials reported

on fetal heart rate abnormalities only but did not 

specify the number of episodes of fetal bradycardia

within 1 h after the intrathecal injection. 36 We there- The event rate scatter suggested relative homogeneity

fore contacted the main author who was kind enough of the data (Fig. 7.1). When data from all 11 trials were

to provide the necessary data; there were 6% fetal pooled, the combined odds ratio (fixed effect model)

bradycardia in controls receiving epidural bupiva- was 1.87 (95% confidence interval, 1.20 –2.92), and 

caine, 10% with intrathecal sufentanil 1.5 µg and bupi- the number-needed-to-harm (NNH) was 27. In three

vacaine, and 16% with intrathecal sufentanil 7.5 µg trials, no events were reported in both intrathecal opi-

alone (S. Halpern and M. Van de Velde, personal                        25,30,34 oid and control groups.

communication). A total of 1340 parturients were  In four trials, the absolute risk of having an episode

randomized in 11 trials; the average size of the con- of fetal bradycardia with intrathecal opioids was

trol groups was 50 parturients (range 20 –100). The                           26,31,37,38 between 1.9% and 5.1%. Finally, in four trials,

methodologic quality of the trials was limited. Two  the rate of fetal bradycardia with intrathecal opioids

trials described the method of randomization, and                                  27,33,35,36 was between 10.9% and 14.5%. Among the

one described a method of concealment of allocation. four trials that reported on the highest rates of fetal

In two trials, no method of blinding was used; in the bradycardia with intrathecal opioids, the opioid regi-

others, there were different degrees of blinding, some- 27,33 35  mens included fentanyl 25  µ  g,  sufentanil 1.5  µ  g

times involving the parturient, sometimes the anesthe-    or sufentanil 7.5 µ 36 g.

siologist, the midwife or the obstetrician. The fetal All eight trials that reported episodes of fetal brady-

heart rate was assessed by a blinded observer in four of  cardia (omitting the trials with no events) found an

the trials. 31,35,36,38 Data for all but six of the patients increased risk with intrathecal opioids, and the dif-

who were recruited into the trials were available (see ference reached statistical significance in one (Table

Table 7.3). 31,36,37                                                               36                                                               37 7.3). Absolute risk differences ranged from 0.16%

Of 789 parturients who had received an intrathecal         33 to 9%; corresponding NNH were 625 and 11. None

opioid, 66 (8.3%) had fetal bradycardia. Of 551 con- of the randomized trials reported a decreased risk of

trols who had not received any intrathecal opioid, 26 fetal bradycardia with intrathecal opioids compared

(4.7%) had an episode of fetal bradycardia (Table 7.3).    with control.
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=33                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      39 ==

NNH/NNB                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                NNH                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        NNH                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      NNH ∞ ∞

 

1.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              − −4.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      2.4

−

Absolute                                                                                                                                                      difference                                                                                                                                                                                                                                                                                                            (95% confidence interval)                                                                                                                                                                                                                                                                                                            0.0%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3% (                                                                                                                                                      to 7.2%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  4.2% (                                                                                                                                                      to 13%)                                                                                                                                                                                                                                                                                                                                                                                            0.0%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2.6% (                                                                                                                                                      to 7.5%)

 

Control                                                                                                                                                                                                                                                                                                            0/33                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                  0/34                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  9/99                                                                                                                                                      (9.1%)                                                                                                                                                                                                                                                                                                                                                                                            0/24                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0/20                                                                                                                                                      (0%)

 

lly significant difference, the number-needed-                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      No. of events/                                                                                                                                                      total number of                                                                                                                                                      parturients                                                                                                                                                                                                                                                                                                            IT opioids                                                                                                                                                                                                                                                                                                            0/26                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                  2/66                                                                                                                                                      (3.0%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  13/98                                                                                                                                                      (13.3%)                                                                                                                                                                                                                                                                                                                                                                                            0/26                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1/39                                                                                                                                                      (2.6%)

 

Exclusions                                                                                                                                                      (n)                                                                                                                                                                                                                                                                                                            None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    One

 

Fetal                                                                                                                                                      heart rate                                                                                                                                                      assessor                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes

 

Caregiver                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes

 

Blinding                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Parturient                                                                                                                                                                                                                                                                                                            No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes

 

Randomization                                                                                                                                                      and concealment                                                                                                                                                      of allocation                                                                                                                                                                                                                                                                                                            Not described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Not described                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Not described

 

Event                                                                                                                                                                                                                                                                                                            Bradycardia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Transient                                                                                                                                                      fetal                                                                                                                                                      bradycardia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Fetal                                                                                                                                                      bradycardia                                                                                                                                                                                                                                                                                                                                                                                            Fetal                                                                                                                                                      bradycardia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Fetal                                                                                                                                                      bradycardia

 

+ fentanyl saline  +                                                                                                                                                      +                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              +

g

g mg mg  mg  mg  m

Control                                                                                                                                                                                                                                                                                                            Epi bupivacaine                                                                                                                                                      0.25%                                                                                                                                                      sufentanil 10                                                                                                                                                      m                                                                                                                                                                                                                            Epi bupivacaine                                                                                                                                                      5, 12.5 or                                                                                                                                                       25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Epi bupivacaine                                                                                                                                                      25                                                                                                                                                                                                                                                                                                                                                                                            Epi bupivacaine                                                                                                                                                      10                                                                                                                                                      32                                                                                                                                                      epinephrine                                                                                                                                                      1/200,000                                                                                                                                                                                                                            IT bupivacaine                                                                                                                                                      2.5

g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                g m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                m

 

g or                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  g Epi mg + m                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg or                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  m

morphine 0.25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Epi bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                  g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Epi bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    g or

IT opioid regimen                                                                                                                                                                                                                                                                                                            IT fentanyl 25                                                                                                                                                                                                                                                                                                            mg                                                                                                                                                                                                                                                                                                                                                                                  IT sufentanil 2, 5 or                                                                                                                                                      10                                                                                                                                                      IT sufentanil 1                                                                                                                                                                                                                                                                                                            2.5                                                                                                                                                      IT sufentanil 2.5                                                                                                                                                      m                                                                                                                                                      bupivacaine 6.25                                                                                                                                                      mg or                                                                                                                                                      IT sufentanil 5                                                                                                                                                                                                                                                                                                            12.5                                                                                                                                                                                                                            IT fentanyl 25                                                                                                                                                                                                                                                                                                            2.5                                                                                                                                                                                                                                      IT fentanyl 25                                                                                                                                                                                                                                                                                                            2.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        IT sufentanil 10                                                                                                                                                      m                                                                                                                                                      IT fentanyl 10 + + + + +

Intrathecal opioids and the risk of fetal bradycardia. Evidence from randomized controlled trials. Where there was a statistica
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25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        26                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        27                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  30

et al.

Table 7.3                                                                                                                                                                          to-harm (NNH) is reported with its 95% confidence interval.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Reference                                                                                                                                                                                                                                                                                                            Caldwell                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                  Camann                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Collis                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                            Hepner                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Lo

=11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          55                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            14                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          637 = = ==

 

 

NNH                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          NNH                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          NNH                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            NNH                                                                                                                                                      (7 to 166)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    NNH ∞

 

0.8                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    −

−9.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          4.6

−

9% (                                                                                                                                                      to 18%)                                                                                                                                                                                                                                                                                                                                                                                  0.0%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1.8% (                                                                                                                                                      to 13%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2.2% (                                                                                                                                                      to 9%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      7% (0.6 to                                                                                                                                                      14%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0.16%                                                                                                                                                      (                                                                                                                                                      5%) −4.7% to

 

4/73                                                                                                                                                      (5.5%)                                                                                                                                                                                                                                                                                                                                                                                  0/20                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                            5/55                                                                                                                                                      (9.1%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1/34                                                                                                                                                      (2.9%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      6/100                                                                                                                                                      (6%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1/59                                                                                                                                                      (1.7%)

 

10/69                                                                                                                                                      (14.5%)                                                                                                                                                                                                                                                                                                                                                                                  0/20                                                                                                                                                      (0%)                                                                                                                                                                                                                                                                                                                                                                                            6/55                                                                                                                                                      (10.9%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    7/136                                                                                                                                                      (5.1%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      26/200                                                                                                                                                      (13%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1/54                                                                                                                                                      (1.9%)

 

r needed to harm.

None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            4 patients                                                                                                                                                      (3 in the                                                                                                                                                      CSE, 1 in                                                                                                                                                      the epidural                                                                                                                                                      group)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1 patient in                                                                                                                                                      the epidural                                                                                                                                                      group was                                                                                                                                                      given a                                                                                                                                                      CSE and                                                                                                                                                      excluded
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Chapter 7

 

Comment this discrepancy. Uncontrolled observations are prone

to multiple biases and confounding factors. In addi-

Do intrathecal opioids cause (as defined by the “rules tion, the quality and validity of patient follow-up and

of causation”) fetal bradycardia within the first hour of data recording may not be as thorough in a retrospective

administration? chart review compared to a prospective randomized

1 The data appear to be relatively consistent. In all the trial. Conversely, a properly conducted prospective

comparative trials, there was an increase or no change cohort study with appropriately blinded assessors may

in the incidence of fetal bradycardia in parturients who yield more accurate results than a randomized trial in

received intrathecal opioid. which fetal bradycardia was a secondary outcome. 

2 The temporal relationship appears to be appro- Secondly, and partially related to the first issue, 

priate because many of the studies monitored the fetal blinding has to be taken into account. Proper blinding

heart rate before and after the intervention. controls for observer bias. There is empirical evidence

3 There is some weak evidence of dose–responsiveness. that unblinded (open) studies tend to overestimate the

Recent data suggest an increased incidence of a non-                          42 efficacy of a treatment. However, we do not know

reassuring fetal heart rate trace and fetal bradycardia  how this translates into the assessment of the risk of an

in patients who receive a higher dose of intrathecal intervention. We cannot exclude that the studies that

sufentanil compared with a lower dose.36 lacked adequate blinding overestimated the risk with

4 There is a potential biologic basis for the observa-    intrathecal opioids. 

tion. Rapid relief of pain quickly reduces circulating Thirdly, some randomized trials did not report 

catecholamine levels. Because catecholamines, par- any episodes of fetal bradycardia independent of the

ticularly β-sympathomimetics, are known to reduce analgesic treatment. Zero-event trials occur when the 

uterine tone, one could postulate that rapid with- event is very rare or when the trials are of limited size.

drawal could increase uterine activity and tone. When Indeed, fetal bradycardia is a relatively rare event, and

this occurs, oxygen delivery to the fetus is reduced, these trials were small; group sizes rarely exceeded 

leading to fetal bradycardia. The situation can rapidly 40 patients. Two randomized trials were large enough

be reversed by relaxing the uterus.41 to identify an increased risk with intrathecal opioids

It is therefore plausible that intrathecal opioids may                                        29,36 that reached statistical significance. One of those

cause an increased incidence of fetal bradycardia. was disregarded by us because the method of fetal

This analysis included data from 30 reports with dif- heart rate monitoring was not well controlled between

ferent study architecture: 3066 parturients received           29 groups. There is no general agreement on how to

different regimens of intrathecal opioids during labor report a zero event rate. It is possible that the event

and, of those, 143 had at least one episode of fetal occurred but, because it was not an outcome of interest

bradycardia. Several issues need to be addressed. to the investigator, it was not reported. Alternatively,

First, there was a relationship between study archi- the trial may have been too small to detect a rare event.

tecture and the magnitude of the reported rates of There is then an argument to regard small trials as

fetal bradycardia in parturients who had received an    inappropriate to assess this outcome. 

intrathecal opioid injection. In uncontrolled case Fourthly, these data need to be put into a clinical 

series, an episode of fetal bradycardia was reported in context. The risk of fetal bradycardia with intrathecal

approximately 4% of parturients who had received an opioids has to be balanced against the potential benefit

intrathecal opioid. In non-randomized controlled of this analgesic method; for instance, the gain of 

trials, this number was 6%. In adequately randomized some minutes in the onset of adequate pain relief. We

controlled trials, the rate was above 8%. The question may quantify the additional risk that is related to the

then is whether uncontrolled observations under- intrathecal opioid injection, and we may search for

estimated the risk or whether randomized trials over- further opioid-related morbidity. The magnitude of

estimated the risk of fetal bradycardia with intrathecal the absolute risk difference (or its reciprocal, the

opioids. Clinicians tend to blame clinical factors for NNH) indicated that between 20 and 30 women have

differences in event rates. However, it is possible that to receive an intrathecal opioid during labor for one

factors related to study architecture contributed to  fetus to have an episode of bradycardia within 1 h of
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the injection. This risk may be reduced by reducing  empirical basis. In addition, it is unclear whether or

the dose of opioid.36 However, the minimal effective not a difference exists between the different opioids

opioid dose that still improves analgesia to a clinically that are currently used in clinical practice (e.g. fentanyl

relevant degree but does not increase the risk of fetal and sufentanil). Ideally, valid randomized and double-

bradycardia remains unknown. Obstetricians, anes- blind trials of appropriate size should be designed to

thesiologists and mothers may consider this additional address these issues. These trials, which will most likely

risk to have clinical relevance. This begs the question as be multicenter studies, should report on clinically rele-

to whether these episodes of fetal bradycardia lead to vant endpoints such as fetal and maternal morbidity

additional morbidity. In the randomized trials, there associated with fetal bradycardia. In the meantime,

were no more cesarean sections, instrumental deliver- clinicians should be aware of these findings when

ies, oxytocin usage or babies with a low Apgar score weighing the risks and benefits of administering

associated with intrathecal opioids. 6 This is reassuring,    intrathecal opioids in parturients.

although in some practice settings an episode of fetal

bradycardia is likely to be interpreted as a sign of fetal
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C H A P T E R   8

 

Epidural catheter design and the 

 

incidence of complications

 

Margaret Srebrnjak & Stephen H. Halpern

 

Introduction 1985 to December 2003 of MEDLINE®, EMBASE®

and the Cochrane Register of Controlled Trials, in

Continuous epidural analgesia is an excellent modality English, that compared epidural catheters of different

for pain relief in labor. However, success rates are designs in women in labor or having cesarean section.

hampered by a measurable incidence of complica- We used the following medical subject headings

tions. The presumed causes of these complications are (MeSH) [regional anesthesia], [obstetrical anesthesia],

varied. While controlling for patient-related factors, [neuraxial anesthesia] and [epidural catheters]. Other

investigators have studied epidural needle insertion text terms used were [epidural catheter], [uniport

techniques, the direction and depth of catheter place- catheter], [multiport catheter], [endhole catheter],

ment, the physical properties of the catheters and the [terminal hole catheter] and [single-endhole catheter].

way solutions are injected. We hand searched the major anesthesia journals

Early epidural catheters were simply crude rubber and abstract supplements for the same time interval,

ureteral catheters.1,2 They were round-nosed with two    including Anesthesiology, Anesthesia and Analgesia,

orifices approximately 1 cm from the end. Over time,    Canadian Journal of Anesthesia, Anaesthesia and

manufacturers developed specialized epidural catheters    Intensive Care, British Journal of Anaesthesia, Anaes-

that were manufactured with various grades of plastic    thesia, International Journal of Obstetric Anesthesia and

or incorporated a soft, flexible, stainless steel wire.    Regional Anesthesia and Pain Medicine. Finally, we

Some of these required a stylet for proper insertion.3 hand searched the reference lists of review articles and

Other manufacturers modified the distal end, incor- all articles considered for eligibility, as well as relevant

porating more than one orifice proximal to a blunt articles in our own personal files. We did not seek

end. It was during this evolution that anesthesiologists    unpublished data.

recognized that catheter design had significant effects

on the incidence of complications. 4,5 The purpose of    Inclusion criteria

this systematic review is to determine whether the We included all English language, published con-

design of epidural catheters, both in the number of  trolled trials (both randomized controlled trials and

distal holes and the material from which they are man- cohort studies) and abstracts of scientific meetings 

ufactured, influences the incidence of successful labor that compared catheters of different designs in obstet-

analgesia and complications. ric patients. These differences included the number

and/or position of the distal holes and the material

Methods from which the catheters were made. The two authors

independently searched and assessed all titles and

Search strategy abstracts identified from the literature search for 

The data for this chapter comes from a comprehen-   relevance.

sive, systematic computerized search from January
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Validity assessment Nylon uniport and nylon multiport catheters

Following selection of the eligible articles, each   and the incidence of complications

reviewer extracted data and performed the quality                         7–11 Each of the five studies compared catheters from

score independently. We rated all full manuscripts                                        8 the same manufacturer. D’Angelo et al. used Braun®

of randomized studies for quality using a previously catheters, the remaining four studies used Portex® cath-

validated 5-point scale (see Appendix for a full des-         7,9 –11 eters. Before the study began, one center supplied

cription of the scale).6                                                              7                                  8 Studies with a score of 3 or more multiport catheters, one supplied uniport catheters, one

were considered to be of good quality. The abstracts supplied either type at the discretion of the anesthesi-

and cohort studies were not rated. 9 10,11  ologist.  In two, the type of catheter was unknown.

The incidence of paresthesia and intravenous 

Outcome measurements cannulation are shown in Table 8.3. All five studies

The main outcomes were:                                                                7–11 reported the incidence of paresthesias. The incid-

1 incidence of paresthesias; ence ranged from 8.5% to 42% with little difference

2 incidence of intravascular cannulation; and between catheters within each study. Four investiga-

3 7–10  incidence of inadequate labor analgesia.  tors reported data for intravascular cannulation..

We included pain on catheter insertion in the defini- Blood vessel trauma occurred in 4 –12% of patients

tion of paresthesia. We defined intravascular cannula- with a consistently higher incidence with multiport

tion as either documented “blood in the catheter” or catheters. The difference was statistically significant in

“signs of systemic toxicity,” only if the two outcomes                9,10 two studies. One study reported the incidence of

were reported to be mutually exclusive. In cases of “blood in the catheter” as well as “blood on aspiration

doubt, we reported the incidence of “blood in the                       11 at catheter insertion.” While it was not possible to tell

catheter.” Patients with inadequate labor analgesia were whether these categories were mutually exclusive, there

uncomfortable and/or had objective evidence of uni- was a higher incidence of both in the multiport group.

lateral or missed segment analgesia. This outcome did This was statistically significant for the outcome

not include patients in whom there was no analgesia or    “blood in the catheter” (3.3% vs 11.4%, P < 0.0001) as

in whom the epidural catheter could not be passed.       described by the authors.

All five studies reported the incidence of inadequate

 

Results                               8 analgesia7–11                                    7 (Table 8.4). Collier and Gatt, D’Angelo

et al.                         10 and Michael et al . found a statistically significant

We found 10 randomized controlled trials in English increase of inadequate analgesia in uniport catheters

that met the inclusion criteria and separated them with values ranging from 31–32.7% for the uniport

into two categories. The first category was made up  7,8,10  catheters to 11–21.2% for the multiport catheters.

of five studies that compared uniport with multiport                 9                         11 Dickson et al. and Morrison et al. found a slight

catheters made from the same material and by the same trend to poorer analgesia with uniport catheters with

manufacturer (Table 8.1).7–11 The second category was values of 14.1% and 16.7% compared with 13.7% and

made up of five studies (three were available only as 14.8% with multiport catheters, respectively. The

abstracts) that compared catheters made from differ- diagnosis of “inadequate analgesia” varied among

ent materials and different manufacturers.12–16 We also studies and was assessed by the patient, nurse and/or

identified four cohort studies that compared catheters the physician. One study reported objective sensory

made from different materials (Table 8.1).3,17–19 8  testing as the sole measure of inadequate analgesia.

All studies were carried out on laboring patients8 –16 The management of inadequate analgesia also varied

but one also included emergency and elective cesarean among studies. Some studies described withdrawal of

section patients.7                  8                      10                                7–9 D’Angelo et al. and Michael et al. the catheter and top-ups and others described only

limited their participants to those who were ASA 1 and            10                  11 top-ups. Morrison et al. did not discuss the man-

ASA 2, while the remaining eight studies included all    agement of inadequate analgesia.

patients regardless of ASA status.7–16 Only one ran- The best indication of the success of the maneuvers

domized controlled trial had a quality score of 3 or was reflected in the incidence of “resiting a catheter

higher (Table 8.2).8 due to inadequate analgesia.” Three studies reported
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Table 8.1 Characteristics of studies comparing epidural catheters.

 

Quality      Patient sample size for

Study          score      specific catheter types              Comments

 

RCT Category 1. Catheters made from the same material

Collier & Gatt                                             ® 2 50 nylon uniport Portex                  Included cesarean section and labor epidurals (1994)7                                                            ® 52 nylon multiport Portex                 “Inadequate analgesia” outcome included only labor 

epidurals (35 uniport, 36 multiport). Study stopped 

early because obstetricians and midwives complained

of inadequate analgesia in patients who received uniport

catheters. All epidurals performed by the authors

D’Angelo                                       ® et al . 3 242 nylon uniport Braun               Not blinded. Catheters passed 6 cm into the epidural (1997)8                                                             ® 245 nylon multiport Braun                space

Dickson et al. 2          Total N 364                     Different number of patients (denominator) included =

(1997)9                                                           ® 188 nylon uniport Portex                 in each outcome. Denominator estimated, leading to 

176 nylon multiport Portex®             some rounding imprecision

Michael                                          ® et al . 1 401 nylon uniport Portex              Number of patients randomized is not known. (1989)10                                                      ® 401 nylon multiport Portex              Uniport catheter passed 1.5 cm into the epidural 

space, multiport 2.5 cm

Anesthesiologist not blinded

Morrison &                                           ® 2 245 nylon uniport Portex               Sample size based on the number of questionnaires Buchan                                       ® 229 nylon multiport Portex           returned, not the number of patients randomized (1990)11 Study did not include 14 patients in each group who 

had catheters resited because of inadequate analgesia 

These were added for the outcome “inadequate 

analgesia”

 

RCT Category 2. Catheters made from different materials

Banwell                                                ® et al . 2 103 spring-wound uniport Arrow       Outcomes recorded attempts rather than patients (1998)12                                                    ® 97 nylon multiport Portex                Patients who had failed blocks and venous cannulation 

were counted twice for the repeated attempt

“Inadequate analgesia” not recorded

Herbstman                                    ® & Not rated 103 variety of uniport (BD,             All labor epidurals part of CSE Newman                  ®       ®      ® Arrow , Abbott , Braun)            7 varieties of catheters studied (1997)13                                                     ® * 82 variety of multiport (BD,

Abbott®      ® , Braun)

Juneja                                           ® et al. Not rated 735 nylon uniport Braun               Paresthesias recorded only (1995)15                                                            ®                           ® * 742 spring-wound uniport Arrow Unclear if Kendall bullet-tip a multiport catheter

739 copolymer bullet-tip Kendall®

Juneja                                            ® et al . Not rated 1110 nylon uniport Braun              Vascular cannulation recorded only (1996)14                                                              ®                          ® * 1122 spring-wound uniport Arrow Unclear if Kendall bullet-tip a multiport catheter

1122 copolymer Kendall®

Rolbin                                              ® et al . 2 75 nylon multiport Portex              “Inadequate analgesia” outcome not recorded (1987)16                                                                ® 75 polyurethane multiport Vas-Cath

 

Non-RCT studies

Hayashi                                                 ® et al . Not rated 1060 spring-wound uniport Arrow      Included small number of elective cesarean section (2001)17                                                          ® * 961polyamide multiport Braun          patients.

Jaime                                                ® et al . Not rated 1352 spring-wound uniport Arrow     Prospective quality assurance study (2000)18                                                       ® 1260 nylon multiport Portex

Spriggs                                                ® et al . Not rated 50 spring-wound uniport Arrow (1995)19                                                       ® * 51 polyamide uniport Braun

Segal                                            ® et al. Not rated 433 stylet uniport Baxter               Cohort “catastrophic “ study (1997)3                                                      ® 439 multiport Burron

 

CSE, combined spinal epidural; RCT, randomized controlled trial.

* Studies are published abstracts from scientific meeting.
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Table 8.2 Validity score for randomized controlled trials (see Appendix for rating scale).

 

Randomization             Blinding                                 Description of 

withdrawals

Study                    Stated       Appropriate     Double-blinded    Blinding appropriate     and drop-outs

 

RCT Category 1. Catheters made from the same material

Collier & Gatt7                  1               0                  0                     0                           1

D’Angelo     8 et al .                1             1                 0                   0                         1

Dickson     9 et al.                1             1                0                   0                         0

Michael     10 et al.                1              0                 0                    0                          0

Morrison & Buchan11          1             1                0                  0                        0

 

RCT Category 2. Catheters made from different materials

Banwell     12 et al .                1             1                 0                    0                         0

Herbstman & Newman13*     Not rated

Juneja           15 et al. (1995)*          Not rated

Juneja           14 et al. (1996)*          Not rated

Rolbin     16 et al .                   1              0                  0                     0                           1

 

RCT, randomized controlled trial.

* Studies are published abstracts from scientific meeting.

 

this outcome.7,10,11 The incidence ranged from 5.4 – The studies comparing the Arrow® catheter found a

11.4% with uniport catheters to 0 –5.8% with multi- significant decrease in paresthesias in these catheters

port catheters. The incidence consistently favored with values ranging from 0% to 2.7% as compared

multiport catheters and was statistically significant in                                               12,13,15 with 15.2–35.5% for the firm catheters. The

two studies7,10                                      9                                                   16 (Table 8.3). Dickson et al. managed study by Rolbin et al. also found a significant

inadequate analgesia in a number of ways, including decrease in paresthesia with the soft polyurethane

local anesthetic and opioid top-ups, catheter with- catheter (24%) compared to the firm nylon catheter

drawal and postural changes. Out of his 364 patients,          16 (44%) (Table 8.3).

only two required resiting because of inadequate anal-                    12                           13 Banwell et al. , Herbstman & Newman and Juneja

gesia, although the group(s) to which these patients        14,15 et al. found less intravascular cannulation with soft

belonged was not reported.9 Finally, although D’Angelo catheters, with values ranging from 0% to 1% as com-

et al.8 12–14  did not report the incidence of resiting because  pared with 4.9% to 11.3% for the firmer catheters.

of inadequate analgesia, they provided an overall resit-                16 Rolbin et al. also found a trend to less intravascular

ing incidence of 10.7% for the uniport catheters and cannulation in the soft polyurethane catheters as 

10.2% for the multiport catheters. This group reported 16  compared with the firm catheters, 6.7% versus 12%

a significantly higher incidence of inadequate analgesia    (Table 8.3).

in the uniport group before the maneuvers.8                                                    13 Only Herbstman & Newman looked at the inci-

dence of inadequate analgesia in two types of catheters

Catheter material and the incidence of (uniport and multiport) made from different materials.

complications Their uniport group of four types of catheters had 

Four studies compared a flexible spring-wound an inadequate analgesia rate of 10.7% as compared

uniport catheter (Arrow®) with a traditional nylon with 2.4% of the multiport group of three catheters 

catheter.12–15                                               16 The remaining study by Rolbin et al.    (P = 0.02) (Table 8.4). They did not carry out a sub-

compared a soft polyurethane multiport catheter with group analysis to see if one catheter material was better

a firm nylon multiport catheter.                                       13 than another.

 

80

Table 8.3 Summary of the incidence of paresthesias and intravascular cannulation.

 

Study               Paresthesias             Intravascular cannulation            Comments

 

RCT Category 1. Catheters made from the same material Collier & Gatt7                                       ®                                 ® 28.0% uniport Portex 4.0% uniport Portex                      Management of intravascular 

17.3% multiport Portex ®                      ® 7.7% multiport Portex                 catheters not noted

D’Angelo     8                                   ®                                   ® et al. 41% uniport Braun 7.0% uniport Braun                      “Bloody catheters” incrementally 

42% multiport Braun®                        ® 6.5% multiport Braun                 withdrawn but did not report 

degree of success

Dickson     9                                       ®                                 ® et al. 23.0% uniport Portex 4.3% uniport Portex

19.4% multiport Portex ®                        ® 12.1% multiport Portex

P 0.05 < In addition, 3 patients in each group  Management of intravascular 

experienced “toxic symptoms on test     catheters unclear dose.” Of these, two required catheter 

replacement (uniport group), one 

needed manipulation (multiport group)

Michael     10                                  ®                             ® et al. 12.2% uniport Portex 5.7% uniport Portex                     In all cases of intravascular 

8.5% multiport Portex®                        ® 10.5% multiport Portex               cannulation the problem was 

P 0.01 recognized and the catheter  =

adjusted

Morrison & Buchan 11                           ® 31.3% uniport Portex       “Blood in catheter”                      The difference between the two 

29.2% multiport Portex ®     3.3% uniport                           ways of detecting intravascular These data represent        11.4% multiport                        placement were not explained 

the total of “right leg           P   0.0001                                  in the text < paresthesia   left leg          Blood on aspiration after catheter +

paresthesia”                insertion

4.1% uniport

7.4% multiport

P NS =

 

RCT Category 2. Catheters made from different materials Banwell     12                                ®                            ® et al. 2.7% uniport Arrow 0% uniport Arrow                       “Bloody catheters” were 

35.5% multiport Portex ®                        ® 11.3% multiport Portex               withdrawn automatically and 

P 0.05                  P 0.05                            resited < <

Herbstman &           28.0% uniport – all 4         1.0% uniport – all 4 catheters            “Bloody catheters” repositioned Newman13*         catheters                15.9% multiport – all 3 catheters        with good effect in 77%

31.7% multiport – all 3        P   0.05 < catheters

Juneja                                  ® et al . 2.1% uniport Arrow        Not reported

(1995)15                                        ® * 32.0% uniport Braun

15.2% bullet tip Kendall®

P 0.05 <

Juneja                                                             ® et al. Not reported 0.53% uniport Arrow* (1996)14                                                                         ® * 4.68% uniport Braun

5.61% bullet tip Kendall®

*P 0.05 compared with the < other two types of catheter

Rolbin     16                                    ®                                 ® et al. 44% multiport Portex 12 .0% multiport Portex

24% multiport Vas-Cath®                        ® 6.7% multiport Vas-Cath

P 0.05                  P 0.05 < <

 

NS, not significant; RCT, randomized controlled trial.

* Studies are published abstracts from scientific meeting.
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Comments                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Inadequate                                                                                                                                            analgesia defined                                                                                                                                  as inadequate                                                                                                                                            sensory level                                                                                                                                                                                              Concentration                                                                                                                                            of bupivacaine                                                                                                                                  determined                                                                                                                                            by clinical                                                                                                                                  judgment of the                                                                                                                                            anesthesiologist

 

Overall                                                                                                                                            resiting                                                                                                                                  effect                                                                                                                                                                                                                                                                              ?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        10.7%                                                                                                                                            uniport                                                                                                                                  10.2%                                                                                                                                            multiport                                                                                                                                                                                                                  ?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ?

 

<0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0.05<

Resiting                                                                                                                                  due to                                                                                                                                  inadequate                                                                                                                                            analgesia                                                                                                                                  effect                                                                                                                                                                                                                                                                              11.4% uniport                                                                                                                                            0% multiport                                                                                                                                  P                                                                                                                                                                                                                                                                                                                                          ?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Two catheters                                                                                                                                            resited but                                                                                                                                  unclear which                                                                                                                                            group(s)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        5.7% uniport                                                                                                                                  1.0%                                                                                                                                            multiport                                                                                                                                  P                                                                                                                                                                                                                                                                                                                                          5.4% uniport                                                                                                                                  5.8%                                                                                                                                            multiport

 

L

m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                L mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL

Top-up                                                                                                                                  solution                                                                                                                                                                                                                                                                              4–8                                                                                                                                            0.375%                                                                                                                                  bupivacaine                                                                                                                                                                                                                                                                                                                                          10                                                                                                                                            2% lidocaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                            8m                                                                                                                                            0.25%                                                                                                                                  bupivacaine                                                                                                                                            Inconsistent                                                                                                                                  use of                                                                                                                                            opioids                                                                                                                                                                                                                                                                                                                                          16                                                                                                                                  0.125%                                                                                                                                            bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                            ?

 

m

Management of inadequate                                                                                                                                            analgesia                                                                                                                                                                                                                                                                              Catheter                                                                                                                                  manipulated                                                                                                                                                                                                                                                                              Catheter                                                                                                                                            withdrawal,                                                                                                                                  after failure                                                                                                                                             of 1st top-up                                                                                                                                                                                              Catheter                                                                                                                                            withdrawn                                                                                                                                  3c                                                                                                                                                                                                                                                                                                                                          Inconsistently                                                                                                                                            used                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ?

 

<0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0.02                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      0.05 < = <<

Incidence of                                                                                                                                            inadequate                                                                                                                                  analgesia                                                                                                                                                                                                                                                                              31% uniport                                                                                                                                            11% multiport                                                                                                                                  P                                                                                                                                                                                                                                                                                                                                          31.8% uniport                                                                                                                                            21.2% multiport                                                                                                                                  P                                                                                                                                                                                                                                                                                                                                          Initial 14.1% uniport                                                                                                                                            13.7% multiport (NS)                                                                                                                                  Developing after                                                                                                                                            infusion:                                                                                                                                  16.4% uniport                                                                                                                                            8.4% multiport                                                                                                                                  P                                                                                                                                                                                                        32.7% uniport                                                                                                                                  13.7% multiport                                                                                                                                            P                                                                                                                                                                                                                                                                                                                                                                                                                                                                            16.7% uniport                                                                                                                                  14.8% multiport                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          10.7% uniport                                                                                                                                  2.4% multiport                                                                                                                                            P

 

mL

L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  L

10

–

Initial bolus                                                                                                                                            solution after                                                                                                                                  test dose                                                                                                                                                                                                                                                                              6                                                                                                                                            0.375%                                                                                                                                  bupivacaine                                                                                                                                                                                                                                                                                                                                          3m                                                                                                                                            2% lidocaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                            8m                                                                                                                                            0.25% or                                                                                                                                  0.5%                                                                                                                                            bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        8m                                                                                                                                  0.25%                                                                                                                                            bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                            ?

 

L

g/cc

mL via needle                                                                                                                                            mL via catheter                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      5 + 5m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        L                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        L                                                                                                                                                                                                                                                                                                                                                                                                                          m                                                                                                                                                                                                                                                                                                                                          L

Test dose                                                                                                                                                                                                                                                                              3                                                                                                                                            4                                                                                                                                  0.375%                                                                                                                                            bupivacaine                                                                                                                                                                                              2                                                                                                                                            2% lidocaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                            4m                                                                                                                                            2% lidocaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            2m                                                                                                                                            0.5%                                                                                                                                  bupivacaine                                                                                                                                                                                                                                                                              epinephrine                                                                                                                                                                                                        4m                                                                                                                                  2% lidocaine                                                                                                                                                                                                                                                                                                                                Outcome not documented                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Outcome not documented                                                                                                                                                                                                                                                                                                                                          Outcome not documented                                                                                                                                                                                                                                                                                                                                          Outcome not documented +

 

m                                                                                                                                                                                                                                                                              m

c                                                                                                                                                                                                                                                                              c

 

Distance in                                                                                                                                                                                                                                                                                                                                                                                                                cm uniport                                                                                                                                            m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                m c cm uniportc 4.6 4.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      cm uniport                                                                                                                                  cm multiport                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        cm uniport                                                                                                                                  cm multiport 4 4 5 – ± ± 33                                                                                                                                                                                                                                                                                                                                cm uniport                                                                                                                                  cm multiport                                                                                                                                                                                                        cm uniport                                                                                                                                  cm multiport epidural space 3 3–4 multiport 6 uniport 6 multiport 2– 3– multiport 1.5 2.5 < < 5 5 55

Summary of the incidence of inadequate analgesia and management.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                7                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  *                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    * 16 13

11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      *                                                                                                                                                                                                                                                                                                                                          * et al. et al.                                                                                                                                                                                                        et al. 15 14

8                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        9                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            12

Studies are published abstracts from scientific meeting.

Table 8.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Study                                                                                                                                                                                                                                                                              Collier & Gatt                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        D’Angelo                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Dickson                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Michael                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Morrison &                                                                                                                                   Buchan                                                                                                                                                                                                                                                                                                                                Banwell                                                                                                                                  et al.                                                                                                                                                                                                        Herbstman                                                                                                                                  & Newman                                                                                                                                                                                                                                                                                                                                Juneja                                                                                                                                  (1995)                                                                                                                                                                                                        Juneja                                                                                                                                  (1996)                                                                                                                                                                                                        Rolbin                                                                                                                                                                                                                                                                              NS, not significant.                                                                                                                                  *
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Discussion Spread of local anesthetics to the appropriate nerve

roots is important when providing analgesia. Using

In order to put these results into a context that one  radiologic contrast, Collier showed that solutions 

can use clinically, one needs to be aware of how preferentially spread cephalad from the injection site

methodologic differences within the studies could                                   29 over a number of vertebral levels. He also showed

affect their outcomes. The following sections briefly contrast extending out a variable distance through 

review the literature about spinal anatomy, the path of the intervertebral foramina producing a “Christmas

epidural catheters and the spread of fluids that have                 29 tree” pattern. However, detailed CT scan studies 

been introduced into the epidural space. Using this             21 by Hogan showed a great variability in the distribu-

information, one can draw some conclusions about tion of solution particularly with small volumes.

the outcomes we discovered in the two categories of                30 Magides et al . demonstrated that the distribution was

studies. not dependent on whether the catheter was uniport 

or multiport. When greater volumes of solution were

The anatomy and physiology of the injected the uniformity of spread improved. Clinically

epidural space it has been observed that additional local anesthetic

The epidural space is a fat- and vessel-filled space                                       31 volumes improve epidural analgesia. Hogan’s most

surrounding the dural sac. It is bordered by bony striking conclusion was that a variety of catheter tip

vertebral structures superficially. At the intervertebral positions and patterns of solution spread often resulted

foramina, the epidural space is continuous with para-                                21 in normal epidural analgesia.

vertebral fascial planes, resembling a long cylinder The distance catheters are fed into the epidural

with regular holes along its length. Each of these holes space has significant implications on the functioning

represents the area where spinal nerves pass through to of those catheters. The distance can also change unpre-

the periphery from the spinal cord. The epidural space dictably because catheters are not static below the skin.

is not symmetrical, rather it is divided by the dural sac With non-specific patient movements, catheters can

and its nerve roots into a small anterior area and larger move up to several centimeters both in and out of the

posterior space. Computed tomographic (CT) studies back. In fact, they move with changing from a sitting to

of the lumbar spine at the level of the vertebral disc                                            32,33 a lying position and with body habitus. Although

show the surface of the anterior dura is in immediate the initial catheter “movement” may be related to the

contact with the posterior longitudinal ligament. This readjustment of back tissues, over the long-term,

results in two anterior epidural areas that do not com- migrating catheters have been associated with poorer

municate with each other directly. Anatomic studies  33–35 36  analgesia overall.  In the study by Beilin  et al  .

of the larger posterior epidural space are more contro- patients were randomized to receive multiport catheters,

versial, with some investigators reporting the presence inserted to a depth of 3, 5 and 7 cm. They found that

of inconsistent bands of tissue that may act as a barrier the incidence of intravascular cannulation increased as

to the flow of solutions in the area.20–23 the depth of insertion increased. There was no differ-

While it would be preferable to have catheter tips in ence in the incidence of paresthesia among the groups.

the middle of the posterior epidural space, less than Finally, catheters passed 3 and 7 cm had an increased

half of catheter tips end up there.21 Radiologic studies incidence of inadequate labor analgesia (approxim-

show that epidural catheters frequently loop and coil. ately 33%) compared with 5 cm (6%). They postulate

Some may pass out intervertebral foramina or lodge  that all three ports of the 3-cm multiport catheters

in the epidural space. 21 Stiffer catheters tend to resist were not completely in the epidural space for the 

curling but often coil within 5 cm. 2,24 –26 The soft duration of the testing period and the 7-cm catheters

Arrow® catheter coils within 2.8 cm and only 14%                36                  37 were too deep. D’Angelo et al. randomized patients

remain straight at 4 cm.27 This suggests that softer who had received uniport catheters inserted to a depth

catheters are easily deflected by blood vessels and of 2, 4, 6 and 8 cm. They found a low rate of inadequate

nerve roots, likely causing less trauma. Attempts to labor analgesia in the 2-cm group but 8% of the

reliably direct catheters into ideal positions have been catheters dislodged over the course of labor. There was

unsuccessful.28 a high incidence (9 –13%) of unilateral analgesia in
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patients of the 4, 6 and 8 cm groups but only 1.5% of and this outcome may be an important measure of

these dislodged.37 possible patient dissatisfaction and inconvenience.

Unfortunately, not all of the investigators reported this

Nylon uniport and multiport catheters                             8 outcome. D’Angelo et al. noted the incidence of resit-

The number of holes in a catheter or their location  ing catheters overall and found no difference. Whether

had no impact on the paresthesia rates, indicating that or not the increased incidence of intravascular cannu-

the manufacturing differences between open-tip nylon lation associated with multiport catheters in the other

catheters and closed blunt tipped catheters were studies resulted in an increased number of epidural

insignificant for this outcome.7–11 Blood vessel trauma    catheters that needed to be replaced is unknown.

occurred more frequently in multiport catheters.7–11

Michael     10                      9 et al. and Dickson et al. fed their multiport    Catheter material

catheters 1 cm deeper than uniport catheters. This There is little doubt that catheter material has signific-

may have caused the increased incidence of intra- ant effects on the incidence of complications. All the

vascular cannulation in these studies.36,37 The clinical studies looking at the spring-wound catheter found

significance of an intravascular catheter depends on much lower paresthesia and intravascular cannulation

how that complication is managed. The options       12–15 rates. These findings are supported by the cohort

may include resiting the epidural catheter or partial                            17                    18 studies of Hayashi et al. and Jaime et al . The soft

withdrawal of the catheter. Finally, some authors have                                 16 catheters used by Rolbin et al. also produced a lower

suggested that rather than causing more trauma, incidence of paresthesias and vascular cannulation,

multiport catheters are simply more likely to detect although only the former outcome was statistically

intravascular cannulation and injury, but this has yet significant. These results are not surprising because

to be confirmed.7,9 –11 soft spring-wound catheters deflect off epidural struc-

The incidence of adequate analgesia was consist-                                                27 tures relatively early and easily from needle exit.

ently higher with nylon multiport catheters compared Only one randomized controlled trial, reported as

with nylon uniport catheters; in three studies8–10 the an abstract, compared the incidence of effective labor

difference was statistically significant.7,8,10 In these analgesia between spring-wound catheters and nylon

studies, the catheters were inserted a variable distance              13 catheters. However, the study was relatively small

into the epidural space: less than 5 cm in four stud- and there were seven different types of catheters. They

ies7,9 –11                                8 and 6 cm in the fifth. The initial local anes-    found no difference in the incidence of poor analgesia

thetic volumes were 10 –12 mL in three studies and when they compared uniport with multiport catheters

13 –17 mL in one. The fifth study did not report the (all manufacturers). The results from two larger

dose.11 There was no relationship between the volume cohort studies confirmed that there was no difference

of local anesthetic and the incidence of inadequate                           17,18 among the catheter types.The advantage possessed

analgesia. However, the majority of patients in each by multiple apertures in a multiport catheter may be

study responded to local anesthetic top-ups. Collier & less important in soft catheters, because they tend to

Gatt7 hypothesized that the proximal holes of a multi- curl up relatively easily at the site of insertion rather

port catheter may allow for delivery of solution closer    than traveling into peripheral compartments. 

to the midline, resulting in more uniform spread at

smaller volumes. In uniport catheters, a top-up (a   Conclusions larger volume) may compensate for the limitations 

of the end-hole. None of our selected studies looked Epidural catheter design influences the incidence 

specifically at how opioid solutions would affect anal- of paresthesia, intravascular cannulation and poor

geisa with the two catheters. Other studies have shown analgesia when used for labor. Compared with uniport

that epidural opioids not only reduce the amount of catheters of the same material, nylon multiport

local anesthetic required for analgesia but they may catheters are associated with a higher incidence of 

improve the quality as well.38–40 satifactory analgesia. This comes with an increased risk

The need to replace the epidural catheter can be the of intravascular cannulation. Soft catheters are asso-

result of blood in the catheter or inadequate analgesia, ciated with a reduced incidence of paresthesia and
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blood vessel damage compared with stiffer catheters. 18 Jaime F, Mandell GFL, Vallejo MC, Ramanathan S. Uniport

Unfortunately, there are few data from randomized soft-tip, open-ended catheters versus multiport firm-tipped

controlled trials concerning the incidence of adequate close-ended catheters for epidural labor analgesia: a quality

analgesia. The clinical significance of these findings 19 Spriggs LE, Vasdev GM, Leicht CH. Clinical evaluation of  assurance study. J Clin Anesth 2000;12:89 –93.

depends on the subsequent clinical management of the wire impregnated epidural catheter with standard epidural

complications.                                           catheter for labor analgesia. Reg Anesth 1995;20:A154.

20 Usubiaga JE, Dos Reis A, Usubiaga LE. Epidural misplace-

ment of catheters and mechanisms of unilateral blockade.

References                         Anesthesiology 1970;32:158 – 61.

21 Hogan Q. Epidural catheter tip position and distribution of

1 Curbelo MM. Continuous peridural segmental anesthesia by

means of a ureteral catheter.  injectate evaluated by computed tomography. Anesthesiology  Anesth Analg  1949;  28  :13 –23.

1999;90:964 –70.

2 Frumin MJ, Schwartz H. Continuous segmental peridural

22 Fukushige T, Kano T, Sano T. Radiographic investigation of

anesthesia. Anesthesiology 1952;13:488 –95.

unilateral epidural block after single injection. Anesthesiology

3 Segal S, Eappen S, Datta S. Superiority of multi-orifice over

1997;87:1574 –5.

single-orifice epidural catheters for labor analgesia and

23 Blomberg R. The dorsomedian connective tissue band in 

cesarean delivery. J Clin Anesth 1997;9:109 –12.

the lumbar epidural space of humans. Anesth Analg

4 Ward CF, Osborne R, Benumof JL, Saidman LJ. A hazard of

1986;65:747–52.

double-orifice epidural catheters. Anesthesiology 1978;48:362–4.

24 Bridenbaugh LD, Moore DC, Bagdi P, Bridenbaugh PO. 

5 Beck H, Brassow F, Doehn M, et al. Epidural catheters of 

The position of plastic tubing in continuous-block tech-

the multi-orifice type: dangers and complications. Acta

niques: an X-ray study of 552 patients. Anesthesiology

Anaesthesiol Scand 1986;30:549 –55.

1968;29:1047–9.

6 Jadad A, Moore R, Carroll D. Assessing the quality of reports

25 Sanchez R, Acuna L, Rocha F. An analysis of the radiological

of randomized clinical trials: is blinding necessary? Control

visualization of the catheters placed in the epidural space. Br J

Clin Trials1996;17:1–12.

Anaesth 1967;39:485 –9.

7 Collier CB, Gatt SP. Epidural catheters for obstetrics; ter-

26 Muneyuki M, Shirai K, Inamoto A. Roentgenographic ana-

minal hole or lateral eyes? Reg Anesth 1994;19:378 – 85.

lysis of the positions of catheters in the epidural space.

8 D’Angelo R, Foss ML, Livesay CH. A comparison of multi-

Anesthesiology 1970;33:19 –24.

port and uniport epidural catheters in laboring patients.

27 Lim YJ, Bahk JH, Ahn WS, Lee SC. Coiling of lumbar epi-

Anesth Analg1997;84:1276 –9.

dural catheters. Acta Anaesthesiol Scand 2002;46:603 – 6.

9 Dickson MAS, Moores C, McClure JH. Comparison of single,

28 Tiso R, Thomas P, Macadaeg K. Epidural catheter direction

end-holed and multi-orifice extradural catheters when used

and local anesthetic dose. Reg Anesth 1993;18:308 –11.

for continuous infusion of local anaesthetic during labour. 

29 Collier CB. Why obstetric epidurals fail: a study of epiduro-

Br J Anaesth 1997;79:279 –300.

grams. Int J Obstet Anesth 1996;5:19 –31.

10 Michael S, Richmond MN, Birks RJS. A comparison between

30 Magides AD, Sprigg A, Richmond MN. Lumbar epidurogra-

open-end (single hole) and closed-end (three lateral holes)

phy with multi-orifice and single orifice epidural catheters.

epidural catheters. Anaesthesia 1989;44:578 – 80.

Anaesthesia 1996; 51: 757– 63.

11 Morrison LMM, Buchan AS. Comparison of complications

31 Beilin Y, Zahn J, Bernstein HH, Zucker-Pinchoff B, Zenzen

associated with single-holed and multi-holed extradural

W, Andres LA. Treatment of incomplete analgesia after

catheters.Br J Anaesth 1990;64:183 –5.

placement of an epidural catheter and administration of 

12 Banwell BR, Morley-Forster P, Krause R. Decreased incidence

local anesthetic for women in labor. Anesthesiology

of complications in parturients with the Arrow® (FlexTip

1998;88:1502– 6.

Plus) epidural catheter. Can J Anaesth 1998;45:370 –2.

32 Hamilton CL, Riley ET, Cohen SE. Changes in the position 

13 Herbstman CH, Newman LM. Evaluation of single versus

of epidural catheters associated with patient movement.

multiple orifice epidural catheters in laboring women.

Anesthesiology 1997;86:778 – 84.

Anesthesiology 1997;87:A908.

33 Bishton IM, Martin PH, Vernon JM, Liu WHD. Factors

14 Juneja M, Kargas G, Miller D, Perry E, Botic Z, Rigor B.

influencing epidural catheter migration. Anaesthesia 1992;

Incidence of epidural vein cannulation in parturients with

47:610 –2.

three different epidural catheters. Reg Anesth 1996;21:A4.

34 Crosby ET. Epidural catheter migration during labour: an

15 Juneja M, Kargas GA, Miller DL, et al. Comparison of epi-

hypothesis for inadequate analgesia. Can J Anaesth

dural catheters induced paresthesia in parturients. Reg Anesth

1990;37:789 –93.

1995;20:A152.

35 Phillips DC, MacDonald R. Epidural catheter migration 

16 Rolbin SH, Hew E, Ogilvie G. A comparison of two types of

during labour. Anaesthesia 1987;42:661–3.

epidural catheters. Can J Anaesth 1987;34:459 – 61.

36 Beilin Y, Bernstein HH, Zucker-Pinchoff B. The optimal dis-

17 Hayashi RD, Cross JS, Jones BR. Efficacy and complications

tance that a multiorifice epidural catheter should be threaded

of two types of epidural catheters for obstetric anesthesia.

into the epidural space. Anesth Analg 1995;81:301– 4.

Anesthesiology 2001;94:A26.

 

85




Chapter 8

 

37 D’Angelo R, Berkebile BL, Gerancher JC. Prospective 39 Russell R, Reynolds F. Epidural infusion of low-dose bupiva-

examination of epidural catheter insertion. Anesthesiology        caine and opioid in labour. Anaesthesia 1996;51:266 –73. 1996;84:88 –93. 40 Debon R, Allaouchiche B, Duflo F, Boselli E, Chassard D. The

38 Lyons G, Columb M, Hawthorne L, Dresner M. Extradural analgesic effect of sufentanil combined with ropivacaine

pain relief in labour: bupivacaine sparing by extradural fen- 0.2% for labor analgesia: a comparison of three sufentanil

tanyl is dose dependent. Br J Anaesth 1997;78:493 –7.                doses. Anesth Analg 2001;92:180 –3.

 

86

PA RT  2

 

Anesthesia for cesarean

 

section




C H A P T E R   9

 

The effect of increasing central blood volume to

 

decrease the incidence of hypotension following

 

spinal anesthesia for cesarean section

 

Pamela J. Morgan

 

higher than the associated sensory block.3,4 The height

Introduction

of the block therefore may impair the tachycardic

Hypotension following spinal anesthesia is a well- response to a decrease in venous return that would

recognized physiologic response. In the parturient, the otherwise improve cardiac output. The incidence of

concerns about the effects of hypotension on both severe maternal bradycardia with spinal anesthesia for

mother and fetus have led to a number of studies in the                                               5 cesarean section has been reported at 6.7%.

literature addressing potential preventative measures. The effect of maternal hypotension on uteroplacen-

The incidence of hypotension in women receiving tal perfusion has been the subject of many investiga-

spinal anesthesia for cesarean section is reported to be tions. A decrease in uteroplacental perfusion can have

as high as 81%. 1 The pathophysiological mechanism of significant effects on fetal well being as reflected by

the hypotension relates to the sympathetic block acid–base status and Apgar scores. Some of the earliest

resulting in arterial and venous dilatation. The sub- studies demonstrated a higher incidence of base

sequent decrease in venous return to the right side of deficits in neonates whose mothers had become

the heart leads to a fall in mean arterial blood pressure.                                                 2,6 hypotensive following regional anesthesia but Datta

This phenomenon may be further exacerbated by       7 et al. reported no significant differences in neonatal

pressure of the gravid uterus on the aorta and inferior outcome if maternal hypotension following spinal

vena cava. One of the earliest approaches in the anesthesia was promptly treated.

prevention of hypotension was the rapid administra- The literature is replete with suggested methods of

tion of a crystalloid bolus. Marx       2 et al . demonstrated a    both preventing and treating spinal-induced hypo-

zero incidence of hypotension when fluid preload was tension in the obstetric population. The common triad

administered before spinal anesthesia, a result that no of prehydration, left uterine displacement and vaso-

other investigator has been able to reproduce. None- pressors remain the standard of practice for many

theless, historically, this reference represents one of the anesthesiologists. Whether or not a prophylactic fluid

reasons many anesthesiologists were taught to preload bolus reliably prevents hypotension is controversial.

patients prior to spinal anesthesia. Factors leading to difficulty in interpretation of

In addition to the physiologic effects on the peri- published studies include the differences in the defini-

pheral vasculature, the sympathetic blockade induced tion of hypotension. Some investigators have defined

by spinal anesthesia can affect the cardioaccelerator hypotension as a systolic blood pressure (SBP) less

output if the block reaches the upper thoracic derma- than 90 –100 mmHg or SBP less than 70 – 80% of base-

tomes, a level often achieved during cesarean section line recording, while others define hypotension as a fall

anesthesia. It has been demonstrated that the sympath- in mean arterial pressure (MAP) of more than or 20%

etic blockade is often two to three dermatomal levels or 30% of resting MAP. Another confounding factor is

 

89




Chapter 9

 

the definition of resting MAP. Some investigators have    Quality of trials used the blood pressure of the parturient immediately

before the induction of spinal anesthesia as the “rest- The studies were assessed for the quality of the ran-

ing” blood pressure. Others have used a mean of three domization, blinding and flow of patients through the

blood pressures taken outside the operating theater as study (see Appendix for a complete description of 

the resting blood pressure. In one survey, approxim- the Jadad scoring system). In addition, a description 

ately 40% of clinicians used the most recent antenatal of concealment of randomization until the time of

blood pressure, or that recorded in the clinic at the    recruitment and an a priori sample size calculation

time of booking of the cesarean section as most appro-                9 were sought.

priate.8 It is difficult therefore to determine the exact

incidence of hypotension and to judge the success of    Outcome measurements treatment because the endpoint differs from study to

study. The primary outcome was the incidence of hypoten-

Increasing central blood volume would seem to be sion as defined by the authors of the original papers.

the appropriate physiologic intervention to prevent Secondary outcomes included: ephedrine use, mater-

spinal-induced hypotension. This volume increase nal nausea and vomiting, increase in central venous

could be achieved by:                                    pressure and neonatal outcomes. 

1 intravenous infusion of crystalloid or colloid; or

2 a mechanical increase in preload by leg elevation, leg    Increasing central blood volume

wrapping or adoption of the head down position.         using crystalloid solutions

A survey, conducted in 1999, of 558 UK anesthesiol-

ogists indicates that approximately 77% administer a Eleven studies in 10 manuscripts fulfilled the criteria

preload of at least 500 mL of solution before spinal                                     2,10 –19 and are summarized in Table 9.1 One manu-

anesthesia for cesarean section. Of those who adminis-                                10 script contained two studies. One study used a quasi-

ter fluids intravenously, less than 10% use colloid 2  randomization schedule of alternate assignment.

alone or in combination of crystalloid. The survey did An additional study randomized the first 40 patients

not enquire about other methods of increasing central but then used a “play the winner” strategy for the

blood volume.8 The purpose of this chapter is to review remaining recruitment. This design was chosen to

the evidence concerning the efficacy of increasing cen- ensure that, if there was harm in the omission of a 

tral blood volume before spinal anesthesia for cesarean crystalloid preload, the harm would be minimized 

section. by reducing the number of patients in that group

assignment. 18

Search strategy There were a total of 587 patients enrolled in the

studies comparing crystalloid preload, 339 in the

Randomized controlled trials (RCTs) investigating larger volume preload group and 248 in the low 

any method of increasing central blood volume prior volume or no preload group (control). Sample sizes

to initiation of obstetric spinal anesthesia were sought ranged from 16 to 140 subjects. Of the eight studies,

using MEDLINE® (1966 –2003), EMBASE® (January                                     11,19 only two reported allocation concealmentand only

1988 –April 2003) and the Cochrane Library (Issue 3,                                                14 one study performed a sample size calculation. In all

2003) using text terms [cesarean or caesarean], [spinal of the retrieved studies that compare differing volumes

anesthesia or spinal anaesthesia], [complication] and of crystalloid, a balanced salt solution was used and 

[hypotension]. Additional terms, such as [leg wrap-                  2,10 in two studies the solution contained dextrose.

ping] and [Trendelenberg], were used to capture other               10 Clark et al . divided the patients into those having a

methods of increasing preload. Additional reports cesarean section following labor and the second group

from retrieved and review articles, hand searching of who had an elective cesarean section. This study may

non-MEDLINE® journals and abstracts of major anes- be less applicable to current clinical practice because

thesia meetings (1997–2003) were located. The last left uterine displacement was not consistently part of

search was conducted in August 2003.                    the anesthetic technique.

 

90

Hypotension following spinal anesthesia for cesarean section

 

Continued

 

Comments                                                                                                                                                                                                                                                                                                  Quasi-randomized                                                                                                                                                      Alternating assignment                                                                                                                                                      Significant difference                                                                                                                                                                                                                                      Elective cesarean                                                                                                                                                      No prophylactic left uterine displacement                                                                                                                                                      Significant difference noted favoring preload                                                                                                                                                                                                                            Cesarean following labor                                                                                                                                                      No prophylactic left uterine displacement                                                                                                                                                      No significant difference                                                                                                                                                                                                                                      Control group received therapeutic ephedrine                                                                                                                                                      boluses                                                                                                                                                      No significant difference                                                                                                                                                                                                                            No significant difference                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Play the winner after the first 40 randomized                                                                                                                                                      patients                                                                                                                                                      Not blinded                                                                                                                                                      Prophylactic ephedrine in the no preload group                                                                                                                                                      Significant difference favoring preload                                                                                                                                                                                                                            Prophylactic ephedrine in both groups                                                                                                                                                      No significant difference                                                                                                                                                                                                                            No significant difference

 

*

9/18 (50%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  4/8 (50%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        6/10 (60%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            5/13 (37%)                                                                                                                                                                                                                                                                                                                                                                                  9/30 (30%)

Control                                                                                                                                                      group                                                                                                                                                                                                                                                                                                  18/18 (100%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  25/27 (92%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          44/62 (71%)

 

0/18 (0%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            4/8 (50%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        7/10 (70%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            4/13 (30%)

Incidence of                                                                                                                                                      hypotension n/N (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Fluid group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    43/76 (57%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        18/39 (46%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  43/78 (55%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      10/30 (33%)

 

mmHg

 

mmHg in mean

 

mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          mmHg and systolic blood                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mmHg and systolic blood

Definition of hypotension                                                                                                                                                                                                                                                                                                            Any decrease in blood pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Systolic blood pressure less than                                                                                                                                                      100                                                                                                                                                                                                                                                                                                                                                                                  Systolic blood pressure less than                                                                                                                                                      100                                                                                                                                                                                                                                                                                                                                                                                            More than 10% decrease in                                                                                                                                                      systolic blood pressure                                                                                                                                                                                                                                                                                                                                                                                  Systolic blood pressure less than                                                                                                                                                      100                                                                                                                                                      pressure to less than 80% of                                                                                                                                                      baseline                                                                                                                                                                                                                                      Systolic blood pressure less than                                                                                                                                                      100                                                                                                                                                      pressure to less than 80% of                                                                                                                                                      baseline                                                                                                                                                                                                                                                                                                                                                                                  Decrease of 10                                                                                                                                                      arterial blood pressure                                                                                                                                                                                                                            More than 3% decrease in                                                                                                                                                      systolic blood pressure from                                                                                                                                                      baseline or a systolic blood                                                                                                                                                      pressure of less than 90

 

/kg RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        /kg over mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL                                                                                                                                                      min

Control group                                                                                                                                                      (mL)                                                                                                                                                                                                                                                                                                            0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20                                                                                                                                                      20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1800 Saline                                                                                                                                                                                                                                                                                                                                                                                  204                                                                                                                                                      Hartmann’s                                                                                                                                                      solution

 

min

/kg RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        /kg RL mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL

Fluid protocol                                                                                                                                                                                                                                                                                                            Fluid group                                                                                                                                                      (mL)                                                                                                                                                                                                                                                                                                            1000                                                                                                                                            D5RL                                                                                                                                                                                                                                                                                                                                                                                            1000                                                                                                                                                      D5RL                                                                                                                                                                                                                                                                                                                                                                                  1000                                                                                                                                                      D5RL                                                                                                                                                                                                                                                                                                                                                                                            20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20                                                                                                                                                      over 10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1413 PL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2700 Saline                                                                                                                                                                                                                                                                                                                                                                                  997                                                                                                                                                      Hartmann’s                                                                                                                                                      solution

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not                                                                                                                                                      rated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              2                                                                                                                                                                                                                                                                                                                                                                                  4

Crystalloid preload and the incidence of hypotension.

13                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                12

et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      et al. et al. et al. 2 10 10 1990 et al. 17 et al. 18                                                                                                              15                                                                                                                                                                                                                                                                                                                                                                                                                          1995

Table 9.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Reference                                                                                                                                                                                                                                                                                                            Marx                                                                                                                                            1969                                                                                                                                                                                                                                                                                                                                                                                            Clark                                                                                                                                                      1976                                                                                                                                                                                                                                                                                                                                                                                  Clark                                                                                                                                                      1976                                                                                                                                                                                                                                                                                                                                                                                            Kangas-                                                                                                                                                      Saarela                                                                                                                                                      et al.                                                                                                                                                                                                                            Rout                                                                                                                                                      1992                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Rout                                                                                                                                                      1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Olsen                                                                                                                                                      1994                                                                                                                                                                                                                            Jackson                                                                                                                                                      et al.
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Chapter 9

 

min

 

Comments                                                                                                                                                                                                                                                                                                            No significant difference                                                                                                                                                      Ephedrine and additional fluid not standardized                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Prophylactic ephedrine infusion both groups                                                                                                                                                      No significant difference                                                                                                                                                      Spinal technique not controlled                                                                                                                                                                                                                                                                                                                                                                                  Three group trial (“traditional, late and no fluid                                                                                                                                                      loading”)                                                                                                                                                      Blood pressure data collected for only 10                                                                                                                                                      after spinal placement                                                                                                                                                      Plasma atrial natriuretic peptide levels were the                                                                                                                                                      primary outcome                                                                                                                                                      No significant difference                                                                                                                                                                                                                                      No significant difference

 

*

7/19 (37%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        7/11 (63%)

Control                                                                                                                                                      group                                                                                                                                                                                                                                                                                                            12/18 (67%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      11/16 (69%)

 

9/19 (47%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              4/21 (19%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3/11 (27%)

Incidence of                                                                                                                                                      hypotension n/N (%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Fluid group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        13/16 (81%)                                                                                                                                                      “Traditional                                                                                                                                                      fluid loading”                                                                                                                                                      group                                                                                                                                                      12/16 (75%)                                                                                                                                                      “late fluid load                                                                                                                                                      group”

 

mmHg

 

mmHg and systolic blood

Definition of hypotension                                                                                                                                                                                                                                                                                                            Systolic blood pressure less than                                                                                                                                                      100                                                                                                                                                      pressure of less than 80%                                                                                                                                                      baseline                                                                                                                                                                                                                            More than a 30% decrease in                                                                                                                                                      systolic blood pressure from                                                                                                                                                      baseline or a systolic blood                                                                                                                                                      pressure less than 90                                                                                                                                                                                                                                      More than 20% decrease in                                                                                                                                                      mean arterial blood pressure                                                                                                                                                      from baseline                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Decrease in systolic pressure to                                                                                                                                                      80% baseline

 

=248.

RL

Control group                                                                                                                                                      (mL)                                                                                                                                                                                                                                                                                                            1787 RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          150

=355, control 

/kg RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          /kg RL

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          mL

Fluid protocol                                                                                                                                                                                                                                                                                                            Fluid group                                                                                                                                                      (mL)                                                                                                                                                                                                                                                                                                            2970 RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1000 RL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              15                                                                                                                                                      immediately                                                                                                                                                      before                                                                                                                                                      (“traditional”)                                                                                                                                                      or after                                                                                                                                                      (“late”) spinal                                                                                                                                                      anesthesia                                                                                                                                                                                                                                      15

)

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          3

continued(

11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        19

et al.                                                                                                              16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                14                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2002

Control group, lower fluid volume or no preload.

Table 9.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Reference                                                                                                                                                                                                                                                                                                            Park                                                                                                                                                      1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Husaini                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Frölich                                                                                                                                                      2001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Tercanli                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                            Total number of patients: preload N                                                                                                                                                       *                                                                                                                                                      D5RL, 5% dextrose in Ringer’s lactate; PL, plasmalyte; RL, Ringer’s lactate.

 

92

Hypotension following spinal anesthesia for cesarean section

 

Three studies demonstrated that fluid preload-          14 preload. However, there was no significant correlation

ing decreased the incidence of hypotension,2,10,18 between ANP levels and blood pressure or ephedrine

whereas the remaining eight studies did not find a requirements. ANP acted as a potent endogenous

significant difference between low and higher volume    diuretic in the parturient.

groups.11–17,19

With respect to side-effects related to maternal   Increasing central blood volume

hypotension, only two studies reported the incidence    using colloid solutions of nausea and vomiting and found no significant 

difference between groups. 11,13 With the exception of Ten studies met the inclusion criteria with sample 

the earliest paper by Marx  2 23 –32  et al  .,  neonatal outcome  sizes ranging from 22 to 160 subjects (Table 9.2).

as measured by fetal acid–base status did not differ There were a total of 290 subjects in the no preload or

between groups. 11,12,18 crystalloid preload versus 339 in the colloid group. All

Researchers have postulated that the amount of studies were randomized but only four indicated that

fluid and the rapidity of infusion might have a role                             24,25,28,30 allocation was concealed. Only one study

in the lack of preload effectiveness demonstrated in                                     28 included a sample size calculation.

the literature. This fact has led to the use of large  Types of colloid solutions included albumin, 6%

volumes of fluid as a preload. The administration of hetastarch (HES), dextran and modified gelatin. In all

such volumes may cause harm. Hemodilution can studies, the incidence of hypotension was reduced in

occur with subsequent decrease in oxygen carrying patients who received colloid compared with those

capacity. The parturient, by virtue of the reduction  who received crystalloid (Table 9.2). This difference

in plasma oncotic pressure, may be at higher risk for 24,26,28–32  was statistically significant in seven studies.

pulmonary edema with massive fluid boluses.20 Rout Of the four studies that reported on the incidence of

et al 17 26,29  .  demonstrated unacceptably high central venous  nausea and vomiting, two found no difference  and

pressure readings with volume preloading prior to two noted a significantly lower incidence in the colloid

spinal anesthesia.                                                 28,30 group. Four studies reported no significant differ-

Two systematic reviews of the literature demon- 28–30,33  ences in neonatal outcomes between groups.

strated that the administration of an intravenous crys-                     31 Ueyama et al . demonstrated that only 28% of

talloid preload was inconsistent in the prevention of Ringer’s lactate given as a preload remained in the

hypotension. 21,22 Varying endpoints and definitions intravascular space as compared with 100% of the

make it difficult to compare the outcomes of these HES. These findings occurred 30 min after adminis-

studies statistically.  tration. Although the efficacy of colloids are apparent,

Reasons for the lack of efficacy of prophylactic fluid their side-effects profile cannot be overlooked. The use

boluses to prevent spinal-induced hypotension may of human serum albumin is limited because of the risk

involve the relatively short intravascular half-life of the of disease transmission. The risk of anaphylaxis to

crystalloid solution or the effect of atrial natriuretic starch has been well documented with incidence of

peptide (ANP). It has been postulated that with rapid allergic reactions cited as: gelatin 0.115%, dextran

increases in preload and subsequent increases in right                          34,35 0.32%, HES 0.085%. Of all the colloid volume 

atrial pressure, ANP is released and in turn causes substitutes, pentastarch has the lowest incidence of

vasodilatation through the relaxation of vascular                   36 allergic reactions. It should be noted that there are

smooth muscle.14,23 Vasodilation then leads to a fall  too few patients included in this review to draw con-

in blood pressure and may account for the lack of clusions about these side-effects. Further, none of the

effect of intravenous crystalloid preloading. Pouta studies included a cost analysis.

et al.23 noted an increase in the plasma ANP levels dur- Because colloid solutions remain in the intravascular

ing crystalloid infusion prior to spinal anesthesia for space longer than crystalloid solutions, they have been

cesarean section. In another study, similar findings used for fluid preloading before spinal anesthesia.

were demonstrated in that ANP increased in patients                                   33 With the exception of one study, the literature does

receiving an intravenous crystalloid preload as com- support the efficacy of colloid versus crystalloid for the

pared to a control group who did not receive a fluid prevention of hypotension in the parturient (Table 9.2).
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Chapter 9

 

mg ephedrine IV

 

+ephedrine

+ephedrine

 

Crystalloid                                                                                                                                                      Crystalloid                                                                                                                                                      Colloid                                                                                                                                                      Colloid

Comments                                                                                                                                                                                                                                                                                                            4-group comparison:                                                                                                                                                      1                                                                                                                                                      2                                                                                                                                                      3                                                                                                                                                      4                                                                                                                                                      Statistically significant decrease in the                                                                                                                                                      incidence of hypotension in the albumin                                                                                                                                                      groups                                                                                                                                                      Statistically significant decrease in heart rate,                                                                                                                                                      increase in mean arterial pressure in albumin                                                                                                                                                      groups                                                                                                                                                                                                                            No statistical difference in incidence of                                                                                                                                                      hypotension                                                                                                                                                                                                                                                                                                                                                                                            Statistically significant difference in incidence                                                                                                                                                      of hypotension favoring colloid                                                                                                                                                      All patients received 10                                                                                                                                                                                                                            Initial volume given on ward, 2nd volume in                                                                                                                                                      operating room                                                                                                                                                      No difference in volumes of colloid between                                                                                                                                                      groups                                                                                                                                                      Significantly less hypotension and less                                                                                                                                                      ephedrine use in RL–HES group

 

+

 

Colloid group                                                                                                                                                                                                                                                                                                            0/22 (0%) 5%                                                                                                                                                      albumin 0/24                                                                                                                                                      (0%) 5%                                                                                                                                                      albumin                                                                                                                                                      ephedrine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                5/13 (38%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  9/20 (45%)

 

+

 

Incidence of hypotension                                                                                                                                                      n/N (%)                                                                                                                                                                                                                                                                                                            Crystalloid                                                                                                                                                      group                                                                                                                                                                                                                                                                                                            7/21 (33%)                                                                                                                                                      D5RL                                                                                                                                                      5/20 (25%)                                                                                                                                                      D5RL                                                                                                                                                      ephedrine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                8/13 (62%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  17/20 (85%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Group 1                                                                                                                                                      18/30 (60%)                                                                                                                                                      Group 2                                                                                                                                                      8/30 (27%)                                                                                                                                                      Group 3                                                                                                                                                      16/30 (53%)

 

less

less than

and

and

 

mmHg or mean                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         mmHg

mmHg 

mmHg

Definition of hypotension                                                                                                                                                                                                                                                                                                            Systolic blood pressure less                                                                                                                                                      than 100                                                                                                                                                      arterial pressure less than                                                                                                                                                       85                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Systolic blood pressure less                                                                                                                                                      than 90                                                                                                                                                      80% baseline                                                                                                                                                                                                                                      Systolic blood pressure less                                                                                                                                                      than 100                                                                                                                                                      than 80% of baseline                                                                                                                                                                                                                            Systolic blood pressure less                                                                                                                                                      than 100

mg

/kg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL 25 mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                  +

=22)                                                                                                                                                                                                                                                                                                            /kg 

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      gelatin 24) =

Colloid group                                                                                                                                                                                                                                                                                                            5% albumin in                                                                                                                                                      D5RL 15                                                                                                                                                      5% (n                                                                                                                                                       albumin in D5RL                                                                                                                                                      15                                                                                                                                                      ephedrine IM                                                                                                                                                       (n                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    6% HES 500                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  6% HES 500                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          + + HES

mL 6% HES

/kg                                                                                                                                                                                                                                                                                                             /kg

mL                                                                                                                                                                                                                                                                                                            mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    =RL 1000  RL 1000   500  ==

 

=21)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20) mg IM =

Fluid protocol                                                                                                                                                                                                                                                                                                            Crystalloid                                                                                                                                                      group                                                                                                                                                                                                                                                                                                            D5RL 15                                                                                                                                                      (n                                                                                                                                                      D5RL 15                                                                                                                                                                                                                                                                                                            25                                                                                                                                                      (n                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          RL 1000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  RL 1000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3-group comparison                                                                                                                                                       All groups received colloid                                                                                                                                                       Group 1                                                                                                                                                       Group 2                                                                                                                                                       Group 3 

+ephedrine

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3

Colloid preload and the incidence of hypotension.

32

27                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        25                                                                                                                                                                                                                                                                                                                                                                                            29                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1996 et al.

Table 9.2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Reference                                                                                                                                                                                                                                                                                                            Mathru                                                                                                                                                      et al.                                                                                                                                                      1980                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Karinen                                                                                                                                                      et al.                                                                                                                                                      1995                                                                                                                                                                                                                                      Riley                                                                                                                                                      1995                                                                                                                                                                                                                                                                                                                                                                                  Vercauteren                                                                                                                                                      et al.

 

94

Hypotension following spinal anesthesia for cesarean section

 

mL

 

Incidence of hypotension not reported                                                                                                                                                      No significant differences in blood pressure                                                                                                                                                      noted between groups                                                                                                                                                      No patient required ephedrine                                                                                                                                                                                                                                      3-group comparison: Significantly less                                                                                                                                                      hypotension, higher systolic blood pressure,                                                                                                                                                      cardiac output and blood volume in 1000                                                                                                                                                      HES group                                                                                                                                                                                                                            Significantly less hypotension and ephedrine                                                                                                                                                      use in pentastarch group                                                                                                                                                                                                                                                                                                                                                                                            Significantly less hypotension and ephedrine                                                                                                                                                      use in dextran group                                                                                                                                                                                                                            Metaraminol infused for a fall in blood                                                                                                                                                      pressure                                                                                                                                                      Significant difference in incidence of                                                                                                                                                      hypotension in colloid group                                                                                                                                                                                                                                                                                                                                                                                  Significant difference between groups                                                                                                                                                      favoring colloid

 

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Group 2                                                                                                                                                      7/12 (58%)                                                                                                                                                      Group 3                                                                                                                                                      2/12 (17%)                                                                                                                                                                                                                            14/80 (17%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  8/30 (27%)                                                                                                                                                                                                                                                                                                                                                                                  11/35 (27%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              8/20 (40%)

 

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        9/12 (75%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              38/80 (48%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  16/30 (53%)                                                                                                                                                                                                                                                                                                                                                                                  21/33 (64%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              16/20 (80%)

 

less

and

 

mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             mmHg

mmHg or less than                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      mmHg or less than

 

Systolic blood pressure less                                                                                                                                                      than 90                                                                                                                                                      80% baseline                                                                                                                                                                                                                                                                                                                                                                                            Systolic blood pressure less                                                                                                                                                      than 100                                                                                                                                                      than 80% baseline                                                                                                                                                                                                                                                                                                                                                                                  Systolic blood pressure less                                                                                                                                                      than 90                                                                                                                                                      70% baseline                                                                                                                                                                                                                                      Systolic blood pressure less                                                                                                                                                      than 70% baseline                                                                                                                                                                                                                            Systolic blood pressure less                                                                                                                                                      than 90% baseline                                                                                                                                                      Incidence of hypotension                                                                                                                                                      reported as more than a 20%                                                                                                                                                      fall in systolic blood pressure                                                                                                                                                                                                                                      Systolic blood pressure less                                                                                                                                            than 80% baseline and less                                                                                                                                                      than 100

 

mL

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              mL 

 

mL                                                                                                                                                                                                                            /kg 10%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          /kg mL mLmL

6% HES 500                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Group 2                                                                                                                                                      6% HES 500                                                                                                                                                      Group 3 6% HES                                                                                                                                                      1000                                                                                                                                                                                                                            15                                                                                                                                                      pentastarch                                                                                                                                                                                                                                                                                                                                                                                            10% dextran 40                                                                                                                                                      500                                                                                                                                                                                                                            Gelofusine                                                                                                                                                      15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        10% HES 500

 

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                mL

mL                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        /kg

mL

RL 2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Group 1 RL                                                                                                                                                      1500                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        15                                                                                                                                                      Hartmann’s                                                                                                                                                      Solution                                                                                                                                                                                                                                      RL 1000                                                                                                                                                                                                                                                                                                                                                                                  No preload                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              RL 1000

 

2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3                                                                                                                                                                                                                                                                                                                                                                                  5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              4

31                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  28

et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  et al.

23                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1999                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  26                                                                                                                                                                                                                                                                                                                                                                                                                          2001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      30

et al.

Pouta                                                                                                                                                      1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Ueyama                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        French                                                                                                                                                      1999                                                                                                                                                                                                                                                                                                                                                                                            Lin                                                                                                                                                      1999                                                                                                                                                                                                                            Ngan Kee                                                                                                                                                       et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Siddik                                                                                                                                            2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Total number of patients: 290 crystalloid, 339 colloid.                                                                                                                                                      D5RL, 5% dextrose in Ringer’s lactate; HES, hetastarch; IM, intramuscular; IV, intravenous; RL, Ringer’s lactate.
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As can be seen in Table 9.2, there are a number of The remaining eight studies examined various

methodologic differences among studies. In one methods of increasing venous return including leg 

study,32 there was no crystalloid group but a compari- elevation, leg wrapping, thromboembolic (TED)

son of different colloid regimens.  stockings and automated devices. Theoretically, com-

The use of colloid to prevent spinal induced hypo- pression of the lower limbs using Esmarch bandages 

tension in the obstetric population has merit but its or inflatable devices seems of potential benefit in the

use must be weighed against the additional cost and prevention of spinal-induced hypotension. An auto-

risk of an anaphylactic reaction.37 As was demon- transfusion of up to 700 mL has been demonstrated 

strated in the crystalloid studies, the use of colloid does in orthopedic patients with lower limb tourniquet

not eliminate hypotension with spinal anesthesia so       50 use. Graduated compression stockings that produce

therapeutic interventions still may be necessary. approximately 20 mmHg pressure result in compres-

sion of the cutaneous veins and prevent spinal hypo-

Increasing central blood volume tension in non-pregnant patients but were shown 

using mechanical interventions to be ineffective in parturients undergoing cesarean

section. 51,52                  53 Iwama et al . have suggested that extra

Thirteen studies have examined different mechanical strong graduated compression stockings which produce

interventions with sample sizes ranging from 12 to  50 – 60 mmHg may be more effective in the parturient

51 subjects per intervention (Table 9.3).38 – 49,54 One because the deep venous system is also compressed.

of these did not report the incidence of hypotension This may overcome the effects of the gravid uterus.

and was therefore excluded.41 In total, there were  All studies involving leg wrapping demonstrated a

735 patients, 406 patients receiving some method of                                            39,45,54 decrease in spinal induced hypotension. Less

mechanical intervention and the remaining 329 pati- convincing results were seen in the two studies using

ents acting as “controls” with sample sizes ranging from TED stockings. While both studies showed a reduction

24 to 100. Eleven studies were reported as randomized in the incidence of hypotension with TED stockings,

trials38,39,42–49,54 and one was quasi-randomized by the difference was not statistically significant (Table

alternate treatments. Three of the studies described the        46,48 9.3).

allocation concealment.38,42,49 Two studies performed None of the studies that examined neonatal 

sample size calculations42,49 42,45,46,49  based on a difference in  outcomes demonstrated any differences.

the incidence of hypotension between groups.  Raising the legs after induction of anesthesia was not

Four studies examined the differences in hypoten-            45,54 effective.

sion when different positions were adopted during the Positioning, leg wrapping, leg elevation and TED

induction of spinal anesthesia. Russell47 compared the stockings have all been used to decrease the incidence

induction of spinal anesthesia in either the right or left of spinal-induced hypotension. Positioning alone is

lateral position and found no difference in the incid- not effective in reducing the incidence of hypotension.

ence of hypotension, although the author did not The advantage of the other techniques includes the 

report his definition of hypotension. Køhler      42 et al .    relative ease of the intervention, the lack of serious

compared the immediate supine position following side-effects and the fact that the intervention is non-

the administration of the spinal drugs with the main- invasive in nature. However, the process may be time

tenance of the sitting position for 3 min. There was no consuming and unacceptable for some parturients. 

difference in the incidence of hypotension in this study.

Positioning the operating room table in either the head    Conclusions up or head down position following administration 

of hyperbaric spinal anesthesia did not significantly Although crystalloid preload is commonly adminis-

affect the hypotension incidence when compared with tered before spinal anesthesia for cesarean section, the

having the table horizontal.44,49 The sensory block was effect on the incidence of hypotension is not consist-

significantly higher, however, in the patients who had ent. The use of colloid solutions is more efficacious 

the operating room table maintained in the neutral but the potential for disease transmission (for human

position as compared to a 10° head up tilt.49 albumin), anaphylaxis and additional costs must be
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Hypotension following spinal anesthesia for cesarean section

 

Continued

 

cm

Comments                                                                                                                                                                                                                                                                                                            Trial stopped early for logistic reasons                                                                                                                                                      Statistically significant difference in “severe”                                                                                                                                                      hypotension between groups 1 and control favoring                                                                                                                                                      leg wrapping compared to 2 and 3                                                                                                                                                      Leg wrapping was better than no treatment or leg                                                                                                                                                      elevation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Significantly less hypotension in leg wrapping group                                                                                                                                                      Leg elevation alone did not reduce incidence of                                                                                                                                                      hypotension                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        % fall in blood pressure significantly lower in control                                                                                                                                                      than splint group                                                                                                                                                                                                                                                                                                                                                                                  Leg wrapping significantly decreased incidence of                                                                                                                                                      hypotension                                                                                                                                                      No patient developed hypotension when legs                                                                                                                                                      unwrapped                                                                                                                                                                                                                                      Left uterine displacement if patient hypotensive                                                                                                                                                      Incidence of “requiring” left uterine displacement:                                                                                                                                                      13% (boots) vs 26% (control)                                                                                                                                                                                                                            Excluded women with a thigh circumference                                                                                                                                                                                                                                                                                                             Violations in protocol re. administration of ephedrine                                                                                                                                                      (2.3%, evenly divided between groups)                                                                                                                                                      No significant difference in incidence of hypotension

>64

 

Control                                                                                                                                                                                                                                                                                                            12/22                                                                                                                                                      (55%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          17/32                                                                                                                                                      (53%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              19/23                                                                                                                                                      (83%)                                                                                                                                                                                                                                                                                                                                                                                  10/12                                                                                                                                                      (83%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  23/38                                                                                                                                                      (61%)                                                                                                                                                                                                                                                                                                                                                                                  39/49                                                                                                                                                      (80%)

 

:                                                                                                                                                                                                                                                                                                            :                                                                                                                                                                                                                                                                                                            :                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        :                                                                                                                                                                                                                                                                                                            :

 

Incidence of                                                                                                                                                      hypotension n/N (%)                                                                                                                                                                                                                                                                                        Intervention                                                                                                                                                                                                                                                                                                            Group 1                                                                                                                                                      3/19 (16%)                                                                                                                                                      Group 2                                                                                                                                                      10/22 (45%)                                                                                                                                                      Group 3                                                                                                                                                      3/19 (16%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Group 1                                                                                                                                                      12/31 (39%)                                                                                                                                                      Group 2                                                                                                                                                      6/34 (18%)                                                                                                                                                                                                                                                                                                                                                                                  11/23 (48%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2/12 (17%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        25/41 (61%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        38/51 (65%)

 

mmHg

 

<100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20% and >

mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mmHg and                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         mmHg                                                                                                                                                                                                                                                                                                                                                                                            mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mmHg and 

<80% control

Definition of                                                                                                                                                      hypotension                                                                                                                                                                                                                                                                                                            Severe hypotension                                                                                                                                                      defined as decrease in                                                                                                                                                      systolic blood pressure                                                                                                                                                                                                                                                                                                             blood pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Systolic blood pressure                                                                                                                                                      of 100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              2 consecutive systolic                                                                                                                                                      readings                                                                                                                                                      or                                                                                                                                                                                                                            Fall in systolic blood                                                                                                                                                      pressure                                                                                                                                                      an absolute value                                                                                                                                                                                                                                                                                                                                                                                             Systolic blood pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Systolic blood pressure < < < <                                                                                                                                                      <                                                                                                                                                      < >20% or absolute                                                                                                                                                                                                                                                                                                            100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              80% baseline                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  100                                                                                                                                                                                                                                                                                                                                                                                            100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        100                                                                                                                                                      20% baseline

 

Control                                                                                                                                                                                                                                                                                                            No leg                                                                                                                                                      wrapping or                                                                                                                                                      elevation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    No leg                                                                                                                                                      wrapping or                                                                                                                                                      elevation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No splints                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        No leg                                                                                                                                                      elevation or                                                                                                                                                      wrapping                                                                                                                                                                                                                                                                                                                                                                                            No leg                                                                                                                                                      elevation or                                                                                                                                                      inflatable boots                                                                                                                                                                                                                            No stockings                                                                                                                                                       or compression                                                                                                                                                      device

 

+

:                                                                                                                                                                                                                                                                                                            :                                                                                                                                                                                                                                                                                                            :                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        :                                                                                                                                                                                                                                                                                                            :

 

Protocol                                                                                                                                                                                                                                                                                                            Intervention                                                                                                                                                                                                                                                                                                            Group 1                                                                                                                                                      Leg wrapping                                                                                                                                                      Group 2                                                                                                                                                      Leg elevation                                                                                                                                                       Group 3                                                                                                                                                      Leg wrapping and                                                                                                                                                      elevation                                                                                                                                                                                                                                                                                                                                                                                            Group 1                                                                                                                                                      Leg elevation                                                                                                                                                      Group 2                                                                                                                                                      Leg wrapping and                                                                                                                                                      elevation                                                                                                                                                                                                                            Splints                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Legs elevated, then                                                                                                                                                      wrapped                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Legs elevated, then                                                                                                                                                      inflatable boots                                                                                                                                                                                                                                                                                                                                                                                  Thromboembolic                                                                                                                                                      stockings                                                                                                                                                      sequential                                                                                                                                                      compression device

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        2

Mechanical and positioning interventions and the incidence of hypotension.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            43

39                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                46

et al.

54                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  et al.                                                                                                              45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    40                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1990                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                2001

Table 9.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Reference                                                                                                                                                                                                                                                                                                            van Bogaert                                                                                                                                                       1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Rout                                                                                                                                                      1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Goudie                                                                                                                                                      1988                                                                                                                                                                                                                                                                                                                                                                                  Bhagwanjee                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  James &                                                                                                                                                       Greiss 1973                                                                                                                                                                                                                                                                                                                                                                                  Sutherland                                                                                                                                                      et al.
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and RL

®

 

Comments                                                                                                                                                                                                                                                                                                            Baseline blood pressure higher in control group                                                                                                                                                      Gave all patients who were hypotensive 3-mg                                                                                                                                                      ephedrine increments                                                                                                                                                                                                                                      No significant differences in hypotension                                                                                                                                                                                                                                                                                                                                                                                  Some patients received RL and some received RL                                                                                                                                                      and Haemaccel                                                                                                                                                                                                                                                                                                                                                                                  Spinal blocks were performed by one operator who                                                                                                                                                      did not take part in subsequent measurements                                                                                                                                                      Sensory block statistically higher in control group                                                                                                                                                                                                                                      Fluid bolus standardized                                                                                                                                                      Higher sensory level in control group                                                                                                                                                      No significant differences in hypotension                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Statistically significant difference in 20% decrease                                                                                                                                                      in mean arterial pressure between groups                                                                                                                                                      No statistical difference in systolic blood pressure

 

Control                                                                                                                                                                                                                                                                                                            11/25                                                                                                                                                      (44%)                                                                                                                                                                                                                                                                                                                                                                                            15/17                                                                                                                                                      (88%)                                                                                                                                                                                                                            9/18                                                                                                                                                      (50%)                                                                                                                                                                                                                                                                                                                                                                                  17/20                                                                                                                                                      (85%)                                                                                                                                                                                                                                                                                                                                                                                            35/52                                                                                                                                                      (67%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              23/25                                                                                                                                                      (92%)

 

Incidence of                                                                                                                                                      hypotension n/N (%)                                                                                                                                                                                                                                                                                        Intervention                                                                                                                                                                                                                                                                                                            5/25 (20%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  14/17 (82%)                                                                                                                                                                                                                                                                                                                                                                                  8/17 (50%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        12/20 (60%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  24/43 (52%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    13/25 (52%)

 

>20%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              70%<

 

mmHg or                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   mmHg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            mmHg or mmHg

 

Definition of                                                                                                                                                      hypotension                                                                                                                                                                                                                                                                                                            Systolic blood pressure                                                                                                                                                      of 90                                                                                                                                                      fall in baseline                                                                                                                                                                                                                                      Systolic blood pressure                                                                                                                                                                                                                                                                                                                                                                                  Not defined                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Systolic blood pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Systolic blood pressure                                                                                                                                                                                                                                                                                                            baseline                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Decrease in any mean                                                                                                                                                      arterial pressure to less                                                                                                                                                      than 80% baseline                                                                                                                                                                                                                                                                                                            329. < 100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          90                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  100 < <

=

 

=406, control 

Control                                                                                                                                                                                                                                                                                                            No stockings                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Bed horizontal                                                                                                                                                                                                                                                                                                                                                                                  Left lateral                                                                                                                                                      position for                                                                                                                                                      spinal                                                                                                                                                                                                                            Bed horizontal                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Patient placed                                                                                                                                                      supine                                                                                                                                                      immediately                                                                                                                                                      (with left uterine                                                                                                                                                      displacement)

 

min

 

Protocol                                                                                                                                                                                                                                                                                                            Intervention                                                                                                                                                                                                                                                                                                            Thromboembolic                                                                                                                                                      stockings                                                                                                                                                                                                                                                                                                                                                                                            Bed tilted head                                                                                                                                                      down 10°                                                                                                                                                                                                                            Right lateral                                                                                                                                                      position for spinal                                                                                                                                                                                                                                                                                                                                                                                  Bed tilted head up                                                                                                                                                      10°                                                                                                                                                                                                                                                                                                                                                                                            Patient remained                                                                                                                                                      sitting for 3                                                                                                                                                      after placement of                                                                                                                                                      the spinal                                                                                                                                                                                                                                                                                                                                                                                  Sequential                                                                                                                                                      compression device

)

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                  1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2

continued(

44                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                38
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Introduction Many studies have compared ephedrine with pheny-

lephrine (or other α-adrenergic agonists) in patients

Spinal and epidural anesthesia are the most common who underwent cesarean section under regional anes-

techniques of anesthesia for cesarean section. A thesia. The main outcomes for these studies were

common, potentially severe side-effect is maternal indices of fetal well being (umbilical cord gases, Apgar

hypotension, secondary to the rapid onset of a dense scores) and the effects on the mother (incidence of

sympathetic blockade. While fluid preload (see Chap- hypotension, nausea and bradycardia). Some of the

ter 9) and left uterine displacement are often employed studies included measures of uterine and umbilical

in an attempt to prevent this complication, a vasopres- artery blood flow. In this chapter we systematically

sor is often required.  review studies that compare ephedrine with phenyle-

Ephedrine, an indirect-acting vasopressor with phrine or other α-adrenergic agonists in patients 

primarily β-adrenergic agonist activity, has been who have received regional anesthesia for cesarean 

recommended as the vasopressor of choice for the   section.

hypotensive obstetric patient. A recent British survey The data for this chapter come from randomized

has shown that more than 95% of anesthesiologists use controlled trials (RCTs). We reviewed MEDLINE®,

ephedrine exclusively to correct hypotension caused EMBASE®, Science Citation Index® and the Cochrane

by spinal anesthesia in elective cesarean sections.1 In    Library for studies comparing α-adrenergic agonists

classic sheep studies, both ephedrine and α-adrenergic (phenylephrine, metaraminol or methoxamine) or

agonists were effective in restoring blood pressure after angiotensin II with ephedrine in patients undergoing

hypotension induced by spinal anesthesia. However, epidural or spinal anesthesia for cesarean section. These

ephedrine was superior to the α-agonists in restoring databases were last consulted in February 2004. Each

uterine blood flow and improving fetal oxygenation                              6 RCT was given a quality score based on their descrip-

and acid–base balance. 2–5 tion of appropriate randomization, blinding and

There are many clinical situations in which side- reporting of attrition (see Appendix for a descrip-

effects associated with β-adrenergic agonist activity –  tion of the scale). In total, there were nine RCTs that

especially tachycardia – are undesirable. Over the last met the search criteria and compared phenylephrine

15 years there has been a considerable experience, in with ephedrine. There were four RCTs that compared

humans, with phenylephrine and other α-agonists to   other α-adrenergic agonists with ephedrine. All stud-

correct hypotension after regional anesthesia. These ies were in healthy patients, not in labor, who received

do not seem to corroborate the fetal effects seen in earl- spinal anesthesia and vasopressors. There was one

ier animal studies. comparative study involving only hypotensive patients
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<7.25

 

min. Data from that patient was

Comments                                                                                                                                                                                                                                                                                                                                                                                                                                                                  One patient in the ephedrine group                                                                                                                                                      became hypotensive for more than                                                                                                                                                       5                                                                                                                                                      eliminated from the neonatal data                                                                                                                                                                                                                            One patient eliminated because of                                                                                                                                                      maternal bradycardia (?group)                                                                                                                                                      Primary outcomes were maternal and                                                                                                                                                      fetal Doppler measures of blood flow                                                                                                                                                                                                                                      3-group comparison (two different                                                                                                                                                      ephedrine infusion rates)                                                                                                                                                      Blinding unclear                                                                                                                                                                                                                                                                                                                                                                                  Data from 3 patients in the ephedrine                                                                                                                                                      group and one in the phenylephrine                                                                                                                                                      group were eliminated because the                                                                                                                                                      neonatal pH was                                                                                                                                                       Primary outcome was the concentration                                                                                                                                                      of atrial natriuretic peptides                                                                                                                                                                                                                            Primary outcome was neonatal                                                                                                                                                      catecholamine levels as well as Apgar                                                                                                                                                      scores                                                                                                                                                                                                                                                                                                                                                                                            2 patients (1 from each group)                                                                                                                                                      eliminated because of poor Doppler                                                                                                                                                      wave forms                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Primary outcome was the incidence of                                                                                                                                                      hypotension                                                                                                                                                      Both groups exposed to ephedrine
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g/min and phenylephrine                                                                                                                                                       mg/min

m

A placebo group was included                                                                                                                                                      There were 2 groups that received                                                                                                                                                      different doses of prophylactic                                                                                                                                                      phenylephrine                                                                                                                                                                                                                            3rd group included ephedrine                                                                                                                                                       6                                                                                                                                                      75                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Only patients who became hypotensive                                                                                                                                                      after randomization were treated                                                                                                                                                      Effects on uterine and umbilical artery                                                                                                                                                      blood flow were the main outcomes                                                                                                                                                                                                                            Concealment of allocation by opaque                                                                                                                                                      numbered envelopes                                                                                                                                                      Blinding of study group is not                                                                                                                                                      mentioned                                                                                                                                                      Sample size calculation based on                                                                                                                                                      umbilical artery pH                                                                                                                                                                                                                                      Included a control group that received                                                                                                                                                      no prophylaxis (N                                                                                                                                                       Blinding of study group not mentioned                                                                                                                                                       Randomized the night before surgery –                                                                                                                                                      2 women excluded                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Randomization by shuffled envelopes                                                                                                                                                      Sample size based on the difference                                                                                                                                                      between umbilical cord pH

 

>90                                                                                                                                                                                                                                                                                                            90>
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mg IV as

 

mg IM prespinal                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    g/min by infusion adjusted

m

mg IV followed by 0.5
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<

mg ephedrine given if the systolic blood                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg metaraminol given if the systolic blood
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g

m
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g

m
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mL preload                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL 5% dextrose preload                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          g fentanyl –13.5 mg mL/kg preload mL/kg preload mL/kg preload mL/kg preloadm

–10
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103




Chapter 10

 

under epidural anesthesia, but it was not randomized.7 the pH gradient between the maternal artery and um-

Finally, there was one retrospective cohort study.8 bilical vein was similar between patients who received

The RCTs are presented in Table 10.1. There were                                                14 methoxamine and those who receive ephedrine.

205 patients who received ephedrine and 223 who Five clinical trials reported the incidence of fetal 

received phenylephrine in those undergoing spinal   acidosis (umbilical artery cord pH <      9,11,12,15,17 7.20).

anesthesia in the nine RCTs. In two of the trials, both This incidence varied widely between studies. Mercier

groups were exposed to ephedrine, either because it        9 et al. found that the incidence of fetal acidosis was

was co-administered with the phenylephrine9 or was reduced when phenylephrine was added to ephedrine

used for rescue medication in both groups.10 One compared with ephedrine alone (6/19 vs 13/20, 

study incorporated a third group who received 50%   P =                                    8 0.09). Similarly, Carpenter and Cooper noted that

ephedrine and 50% phenylephrine.11 Most of the the incidence of fetal acidosis was very low in neonates

RCTs were of high quality.  exposed to phenylephrine (1/48) or a combination of

Four studies reported how the allocation to group phenylephrine and ephedrine (1/47) compared with

was concealed and how the sample sizes were deter- ephedrine alone (10/48). The difference was statistic-

mined.9–12                                                  13                                                   15 Four studies compared metaraminol, ally significant ( P < 0.001). Ramin et al. reported the

methoxamine14                     15,16 or angiotensin II with ephedrine.    incidence of fetal acidosis was 4/10 in parturients who

In these studies, 77 patients received ephedrine and 77 received ephedrine compared with 0/10 in patients

received one of the other vasopressors. Spinal anesthe- who received no vasopressor and 0/10 in patients who

sia was used in all but one of these studies.14 All of these received angiotensin II. The two other studies that

studies were small and two did not report whether  reported fetal acidosis only had one patient in each

or not the investigators were blinded to treatment         17 group or one patient in the ephedrine group (none in

group.15,16                                                                                              12 The primary outcome of two of the studies the phenylephrine group) who met the criteria. One

was the difference in umbilical cord pH and the sample study excluded more patients exposed to ephedrine

size was based on this.13,16 (3/16) compared with phenylephrine (1/14) because

the umbilical artery pH was less than 7.25. 20

Neonatal outcomes The incidence of an Apgar score of less than 7 at 1

and 5 min after delivery was extremely low. In total,

Twelve of the 13 studies recorded umbilical artery cord there were only three patients exposed to ephedrine

pH. The mean pH was lower in the ephedrine group and four exposed to other vasopressors who had a 1-

compared with the other vasopressors in all studies                                13,16 min Apgar score less than 7. Only one patient,

(Fig. 10.1). The difference was statistically significant exposed to angiotensin II, had a 5-min Apgar score of

in eight of these.9,11,13,15,17–20                                                      16 One study reported that less than 7.

 

7.35

Favors α-adrenergic agonist

 

7.3

P      Fig. 10.1 L’Abbé plot showing the

 

asopressor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  E+P                                                                                                                                                                                                                                             umbilical artery (Ua) pH in the 7.25 A ephedrine group ( x-axis) and the

M    umbilical artery pH in the other

7.2 vasopressors (y-axis). Each symbol

Ua pH other v                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Favors ephedrine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   represents a study. In all studies, the

umbilical artery pH was lower in the

7.15 ephedrine group. A, angiotensin II; 

7.15         7.2         7.25         7.3         7.35                E, ephedrine; M, metaraminol; 

Ua pH ephedrine                                P, phenylephrine.
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than in the comparison vasopressor.9,11,13,14,16,21 There

Maternal outcomes

were a few patients in each group who suffered from

Important maternal outcomes include the incidence 11,17,18  both tachyarrhythmias and bradyarrhythmias.

of hypotension, nausea and vomiting, and cardiac

arrhythmias. The RCTs that reported the results Uterine and umbilical blood flow of studies which compared phenylephrine with

ephedrine 12,19 –21 were recently combined in a meta- Four studies measured the pulsatiliy index (PI) of the

analysis. 22 12–14,17  In these trials, there was no difference  uterine arteries using Doppler ultrasound.  The

between groups in the incidence of maternal hypo- PI is calculated as the difference between systolic and

tension (risk ratio = 1.0; 95% confidence interval, diastolic blood flow divided by the mean blood flow.

0.96 –1.06). The risk of hypotension in patients An increase in PI implies an increase in resistance in

exposed to other vasopressors was similar to that the artery and therefore indirectly measures a reduc-

of ephedrine. 13,16                                                                           23 There was a statistically significant tion in blood flow. In one of the studies, the PI of the

difference in incidence of hypotension when 4 mg uterine arteries increased significantly after treatment

phenylephrine was used prophylactically compared                                            17 with phenylephrine, but not with ephedrine. None

with 2 mg (          10 P = 0.03). Hypertension from prophylac-   of the other studies showed a significant effect for

tic ephedrine or phenylephrine was extremely uncom- 12–14                  13                         14  ephedrine,  metaraminol  or methoxamine.

mon and the risk was similar for both drugs22 (risk Interestingly, hypotension at the time of measurement

ratio =                                                                                 14 0.65; 95% confidence interval, 0.08 –5.13). also caused an increase in the PI.

The incidence of nausea and vomiting was reported There was little change in the fetal circulation 

in five studies.9,11,13,14,16 One study showed a statist- with either ephedrine or other vasopressors. None of

ically significant reduction in the incidence of nau- the studies demonstrated changes in the PI in the

sea when phenylephrine was used compared with umbilical arteries. Maternal hypotension was associ-

ephedrine or a combination of both drugs. 11 A second ated with a small, statistically insignificant increase in

study demonstrated an increase in nausea score when          14 the PI. One study demonstrated a decrease in the 

ephedrine alone was used compared with a combina- PI in the fetal middle cerebral and renal arteries in

tion of ephedrine and phenylephrine.9 None of the patients who received either ephedrine or phenyle-

other studies showed a statistically significant differ- phrine. This was statistically significant for the renal

ence between groups.                                         17 arteries.

Maternal bradycardia may be an important side-

effect of vasopressor therapy. One investigator, who    Conclusions defined bradycardia as a heart rate less than 60 b/min,

treated 11/19 patients in the phenylephrine group and Traditionally, ephedrine has been used almost exclus-

2/19 patients in the ephedrine group with atropine.12 ively to prevent or treat hypotension caused by

Another, using the same criteria found no bradycar- regional anesthesia for cesarean section. This review

dia, even though the sample size was larger.10 The   demonstrates that α-adrenergic agents such as

difference may have been because of the route of phenylephrine do not compromise blood flow to the

administration – in the first study, the drugs were fetus. There was no difference in the Apgar scores or

given intravenously, in the second intramuscularly. the incidence of low Apgar scores in any of the RCTs.

While Lee      22 et al. concluded that the incidence of   Surprisingly, the umbilical artery cord pH was con-

bradycardia was higher in patients exposed to phenyle- sistently lower in neonates exposed to ephedrine 

phrine, a recent study, not included in their meta-    compared with those exposed to other α-adrenergic

analysis, showed an increased incidence of bradycardia agents. This finding further reduces the likelihood that

in the ephedrine group (10% vs 2%, P =     11 0.1), reduc-   drugs such as phenylephrine cause harm.

ing the reliability of this conclusion. There does not appear to be a considerable differ-

There was no difference in the incidence of maternal ence in the change in uterine blood flow caused by

tachycardia in patients exposed to ephedrine, although    ephedrine or the other α-adrenergic agonists. Hypo-

the pooled heart rate tended to be higher in that group tension has a greater effect and therefore should be
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treated promptly. There was no evidence in any of the 5 Sipes SL, Chestnut DH, Vincent-RD J, DeBruyn CS, Bleuer

studies of detrimental effects of either class of drug on SA, Chatterjee P. Which vasopressor should be used to treat

umbilical blood flow. hypotension during magnesium sulfate infusion and epi-

The cause for lower pH in umbilical artery blood in     6 Jadad AR, Moore RA, Carroll D, dural anesthesia? Anesthesiology 1992;77:101– 8. et al. Assessing the quality of

patients receiving ephedrine is unknown. None of the reports of randomized clinical trials: is blinding necessary?

evidence above supports the concept that it is caused       Control Clin Trials 1996;17:1–12.

by a reduction in blood flow to the fetus. Some authors 7 Ramanathan S, Grant GJ. Vasopressor therapy for hypoten-

have speculated that the transplacental diffusion of sion due to epidural anesthesia for cesarean section. Acta

ephedrine causes β                                 Anaesthesiol Scand 1988;32:559 – 65.-sympathomimetic stimulation 8 Carpenter MR, Cooper DW. Fetal acidosis, spinal anaesthesia in the fetus, resulting in an increase in metabolism       and phenylephrine. Anaesthesia 2001;56:920 –1. and lower pH.11 This does not seem to have any other 9 Mercier FJ, Riley ET, Frederickson WL, Roger-Christoph S,

measurable effect on the neonate. Benhamou D, Cohen SE. Phenylephrine added to prophylac-

Ephedrine and  tic ephedrine infusion during spinal anesthesia for elective  α -adrenergic agonists appear to be

equally efficacious in maintaining maternal blood 10 Ayorinde BT, Buczkowski P, Brown J, Shah J, Buggy DJ.  cesarean section. Anesthesiology 2001;95:668 –74.

pressure and reducing symptoms caused by hypo- Evaluation of pre-emptive intramuscular phenylephrine and

tension such as nausea and vomiting. The efficacy ephedrine for reduction of spinal anaesthesia-induced hypo-

depends on the drug dose, mode of administration  tension during caesarean section. Br J Anaesth 2001;86:372– 6.

and the conduct of regional anesthesia rather than 11 Cooper DW, Carpenter M, Mowbray P, Desira WR, Ryall

class of drug.  and ephedrine during spinal anesthesia for cesarean delivery.  DM, Kokri MS. Fetal and maternal effects of phenylephrine

Provided that hypotension is treated promptly, the       Anesthesiology 2002;97:1582–90.

evidence supports the use of either phenylephrine or 12 Thomas DG, Robson SC, Redfern N, Hughes D, Boys RJ.

ephedrine in patients undergoing cesarean section. Randomized trial of bolus phenylephrine or ephedrine for

There is less evidence that angiotensin II, metaraminol maintenance of arterial pressure during spinal anaesthesia

or methoxamine are safe and effective, but some cen- 13 Ngan Kee WD, Lau TK, Khaw KS, Lee BB. Comparison of  for caesarean section. Br J Anaesth 1996;76:61–5.

ters may have extensive unpublished experience with metaraminol and ephedrine infusions for maintaining arter-

these drugs. It should be noted that all the patients ial pressure during spinal anesthesia for elective cesarean 

recruited to the RCTs in the current review were      section. Anesthesiology 2001;95:307–13.

healthy and their fetuses were normal. There is no 14 Wright PMC, Iftikhar M, Fitzpatrick KT, Moore J,

evidence in the current literature that allows us to  epidural anesthesia for cesarean section: effects on maternal  Thompson W. Vasopressor therapy for hypotension during

recommend a vasopressor in patients in whom the      and fetal flow velocities. Anesth Analg 1992;75:56 – 63. uterine circulation is already compromised. 15 Ramin SM, Ramin KD, Cox K, Shearer RR, Grant VE, Gant

NF. Comparison of prophylactic angiotensin II versus

ephedrine infusion for prevention of maternal hypotension
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Introduction To answer the question as to what type of anesthesia

is safer one must decide on the markers that can be

The anesthetic techniques currently available for used to define safety for mother and neonate (Table

cesarean delivery are general and regional anesthesia; 11.1). Maternal and neonatal mortality are probably

including spinal, epidural and combined spinal the most important markers and have the advantage 

epidural (CSE). Each technique has its advantages and of being unambiguous. Fortunately, the incidence of

disadvantages; the relative clinical significance of these both is very low and therefore the most appropriate

varies with the clinical situation and the perspectives of data come from population-based cohort studies.

individual patients and practitioners. Population-based cohort data are also suitable to assess

Current teaching is that regional anesthesia is safer severe maternal morbidity although the incidence of

than general anesthesia (GA). Authors cite pulmonary such complications as maternal hemorrhage requiring

aspiration of gastric contents and difficult endotra- transfusion, hypoxic brain injury and intensive care

cheal intubation as major causes of maternal mortality                                            2 unit admission may be under-reported. It should be

and morbidity associated with GA that can be avoided noted that each population is unique and results

using regional anesthesia. 1 However, as discussed in obtained from one population may not apply to others.

Chapters 15 and 19, the incidence of these problems Further, there are frequently limitations concerning

may not be as high as previously thought. In addition,    the accuracy and completeness of the databases.

there are strategies available to further reduce their While maternal mortality and severe morbidity are

impact. In the absence of specific risk factors, authors important, there are other adverse outcomes that may

infrequently cite total spinal anesthesia, asystole and affect maternal and neonatal well being. These include

epidural hematoma as potential problems that can be estimated maternal blood loss, adverse effects on

avoided using GA.1 breastfeeding, neonatal Apgar scores, cord pH and

 

Table 11.1 Factors to define the

Maternal                                Neonatal                          safety of type of anesthesia.

Mortality                                       Mortality

Morbidity                                    Morbidity

Total blood loss                                Low Apgar scores

Transfusion requirement                      Abnormal fetal acid–base status

Hypoxemia                            Changes in neurobehavior at birth

Hemodynamic instability                     Breastfeeding behavior

Postoperative pain

Postoperative chronic pain
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neurologic assessments at birth. Some of these, particu- the last (1988 –1990). The number of deaths in-

larly the neonatal outcomes, may be surrogate out- volving general anesthesia have remained stable,

comes for more serious (but less common) morbidity. but the number of regional anesthesia-related

This chapter is divided into two parts. In the first deaths have decreased since 1984. The case–

part, the issue of maternal mortality is discussed in full. fatality risk ratio for general anesthesia was 2.3

The data are derived primarily from the Centers for (95% confidence interval, 1.9 –2.9) times that for

Disease Control (CDC) in the USA and the Triennial regional anesthesia before 1985, increasing to 16.7

Report on Confidential Enquiries into Maternal     (95% CI, 12.9 –21.8) times that after 1985.

Deaths in the UK. The methodology and results of

The authors calculated case–fatality rates for cesarean

these are compared briefly. The data that describe

section conducted under both GA and regional anes-

neonatal mortality are taken from the Confidential

thesia using a number of assumptions and approxima-

Inquiry into Stillbirths and Deaths in Infancy in the

tions and then compared them using a risk ratio. The

UK. The second part of the chapter deals with other

details of these calculations are outlined below. 

markers of maternal and neonatal morbidity. The data

The case–fatality rate for GA was calculated by

for this section are derived from a systematic review

dividing the number of maternal deaths (fatalities)

described below.

under GA by the total number of cesarean sections

performed under GA (cases). Similarly, the case–

Maternal mortality fatality rate for regional anesthesia was obtained by

dividing the number of maternal deaths under regional

There is a widely held belief that regional anesthesia is

3 anesthesia by the number of cesarean deliveries per-

safer for the mother and baby. A recent review made

formed under regional anesthesia. The ratio of these

the following claims:

two rates was taken to provide a risk ratio. Therefore it

Maternal death due to anesthesia is the sixth  is important to identify factors that may lead to errors

leading cause of pregnancy-related death in the in the estimation of the number of maternal mortalit-

United States. Most anesthesia-related deaths ies, the number of cesarean sections and the type of

occur during general anesthesia for cesarean anesthesia used for each cesarean section. Further, it

delivery. The risk of maternal death from com- would be helpful to compare the incidence of known

plications of general anesthesia is 17 times as high preanesthetic risk factors for death in the two groups. 

as that associated with regional anesthesia. Recog-                                        4 In their study, Hawkins et al . used data from the

nition of the risks to the mother associated with National Pregnancy Mortality Surveillance System,

general anesthesia has led to an increased use of based on information from death certificates, to iden-

spinal and epidural anesthesia for both elective tify all maternal deaths that occurred in the USA

and emergency cesarean deliveries. This shift may 1979–1990. Of note, it was not possible for the authors

be the most important reason for a decrease in to inspect the medical records of any of the cases. Of

anesthesia-associated maternal mortality from the 4097 cases of “pregnancy-related death,” 155 cases

4.3 to 1.7 per 1 million live births in the United were categorized as anesthesia-related. After eliminat-

States. ing early abortions and ectopic pregnancies, 129 cases

remained.

This review cites an important nationwide survey of

There were several sources of uncertainty in the 

anesthesia-related peripartum maternal death in the

4 estimated incidence of maternal death. First, it is likely

USA, from Hawkins et al. working together with the

CDC, for the years 1979 –1984 and 1985 –1990. The                                    4 ated, possibly by as much as 37%. that the incidence of maternal death was underestim-Second, because 

summary results from the original article are quoted

the personnel who filled out the death certificates 

below:

were unlikely to have anesthetic training, the incidence

The anesthesia-related maternal mortality rate of anesthesia-related mortality may also have been

decreased from 4.3 per million live births in the underestimated or misclassified. The magnitude of

first triennium (1979 –1981) to 1.7 per million in this source of error is unknown. The information on
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death certificates is often incomplete. For example, in regional anesthesia. However, it is probable that fac-

17 of the 129 cases, the mode of delivery was unknown.  tors other than type of anesthesia were the cause of 

In 25 cases, the type of anesthesia was unknown. Six                           5 this difference. Chestnut identified four demographic

of the fatalities occurred during vaginal delivery, even and personal characteristics that are associated with

though the “cases” were estimated from the number of maternal death (non-Caucasian ethnicity, poor socio-

cesarean sections. Finally, the authors apportioned economic status, obesity and advanced maternal age).

these deaths to the anesthetic technique chosen for 7  To this list, other factors such as emergency surgery,

delivery. It should be noted that an unknown number                           7 pre-eclampsia/eclampsia, bleeding diathesis and failed

of regional anesthetics requiring conversion to GA regional anesthesia may have been more prevalent in

were considered for analysis as patients receiving the GA group. Therefore, a causal link between the

GA (J.L. Hawkins, personal communication). type of anesthesia and death rate cannot be established

The total number of cases in the time period was for these data and it is inappropriate to suggest that

also based on a number of estimates and assumptions. “general anesthesia is riskier than regional anesthesia

First, the number of live births nationally for each                           8 in the obstetric patient.”

year during the period 1979 –1990 was obtained from Similar data are observed in the Triennial Con-

the natality files of the National Center for Health fidential Inquiries into Maternal Deaths in the UK,

Statistics. The authors applied national cesarean deliv- although the method of obtaining the data is different.

ery rates for each year, derived from National Hospital In England and Wales, when a maternal death is

Discharge Survey data, to the number of live births, identified, a statement is obtained from all medical and

and then calculated the number of cesarean deliveries midwifery personnel involved in her care. These state-

for each of the two periods 1979 –1984 and 1985 –1990. ments, with identifying data removed, together with

The absolute number of cesarean deliveries under the medical record are passed on to a regional assessor

regional anesthesia and GA for each of the two time for midwifery care, obstetric care and anesthetic care.

periods was estimated based upon the proportions of These regional assessors then independently comment

each technique reported in a written survey which was on their respective aspects of care and provide inde-

sent to every hospital for each of the time periods. This pendent opinions on their speciality’s care. Following

survey had a response rate of approximately 50%, this, the data are passed on to national assessors in

which covered 30% and 56% of the births for the two midwifery, obstetrics, anesthesia and pathology. The

6-year periods, respectively.  process is similar in Scotland and Northern Ireland,

Chestnut5 identified three major sources of error in except that there are no regional assessors. Finally, an

the estimate of how many parturients received which editorial board, consisting of clinicians, statisticians

type of anesthesia. First, the proportion of patients and representatives from the Department of Health

who received GA and regional anesthesia was extrapo- considers all that has been documented and is respons-

lated from the sample of institutions that responded  ible for the final classification of the cause of death.

to the questionnaire. This sample may not be repres- Therefore, in contrast to the CDC data, both clinical

entative of practice in the USA. Second, the data from and pathologic notes are available when assigning

the survey were not checked for accuracy, meaning cause of death. The latest report is available at: http://

that the data supplied by the individual respondents www.cemach.org.uk/publications/CEMDreports/

may have been unreliable. Third, the incidence of GA cemdrpt.pdf (last accessed July 13, 2004). There has

may have been understated for the second time period been a steady reduction in the absolute numbers of

(1985 –1990), leading to an erroneously high case– maternal deaths directly related to anesthesia from 37

fatality rate during that time. This was, to some extent, in 1970 –1972 to a single death in 1994 –1996 and three

confirmed by the steep reduction in fatalities under GA, deaths in 1997–1999 (Fig. 11.1). This improvement

from 32.3 per million to 16.8 per million, recorded has been paralleled by a reduction in the proportion of

from 1991 to 1996.6 cesarean sections being conducted under GA over a

While the exact number of cases and fatalities may                                9 –11 strikingly similar time course (Fig. 11.2). In a series

be debated, it is likely that the case–fatality rate is    of surveys in the UK, Russell et al. demonstrated that

higher in parturients who receive GA compared with the percentage of cesarean deliveries performed under
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Fig. 11.1 Reduction in anesthesia-

related maternal mortality in the                                          Number of direct anesthetic deaths UK (1970 –1999) from Triennial

The triennia marked * are for the whole of the UK

Confidential Inquiries into Maternal

The earlier years are for England and Wales only

Deaths in the UK.

 

100 tion in maternal mortality. However, the same time

90 period has witnessed a threefold increase in the abso-

80 lute number of cesarean deliveries, so the absolute

70 number of GAs has undergone minimal change 

60                                            (Fig. 11.3). 50

40                         a
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0 neonatal death is affected by the choice of anesthesia  1982  1987  1992  1997  2002

for cesarean delivery. The incidence of unexpected

Fig. 11.2 Changing use of general anesthesia 1982–2002. neonatal death following cesarean section is high-

Adapted from reference 11. Median incidence ( ) and

lighted in the Confidential Inquiry into Stillbirths 

range (dotted line) of the use of general anesthesia shown

for institutions in the UK surveyed. Comparison data and Deaths in Infancy in the UK (http://

(points a, b, c and d) are derived from NHS maternity www.cemach.org.uk /publications.htm – last accessed

statistics. (http://www.publications.doh.gov.uk/public/        July 13, 2004).

work_health_care.htm#cat-hosp.) For the years 1994 –1995, 873 infants over 1.5 kg

died unexpectedly; in 25 of these 873 deaths, anes-

thesia was the direct cause or made a significant con-

regional anesthesia rose from 23% in 1982 to 56% in tribution to the infant death. In four cases the problem

1992, and 75% in 1997. 11,12 Data from the Royal Col- was “directly related” to the giving of the anesthetic 

lege of Obstetrician and Gynaecologists’ National Cae- – all GAs, two of which were for elective cesarean sec-

sarean Section Audit showed that 77% of emergency tion. Importantly, there were 21 cases, all emergencies

sections and 91% of elective sections were performed (15 GA, three spinal, three epidural), where deficien-

with a regional anesthetic technique.10 cies in anesthesia care were judged to have made a

It might be tempting to suggest that the two phe- “significant contribution” to neonatal death. Although

nomena are causally related; namely that it is the 15 of these 21 cases ultimately received GA, 10 cases

reduction in the proportion of cesarean deliveries involved prolonged attempted regional anesthesia,

being performed under GA that has caused this reduc- where technical problems in identifying the target
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space led to delay in establishing anesthesia after the blood loss such as estimated maternal blood loss or fall

anesthesiologist was present. The remaining 11 cases in hematocrit, incidence of desaturation, hemody-

resulted from delay in obtaining appropriate anes- namic instability and acute or chronic postoperative

thesia staff. pain. Neonatal outcomes include abnormal fetal acid–

base status and low Apgar scores. Some outcomes such

Conclusions as anesthesia–incision time, transfusion requirement,

The data from investigations in the USA and UK show length or cost of hospital admission for mother or

a very low risk of maternal and neonatal death asso- neonate are dependent upon local medical practices

ciated with anesthesia for cesarean section. It is inap- and the results may not be applicable to all settings. 

propriate to compare the case–fatality rates (using risk In order to compare the incidence of these outcomes

ratios) of general versus regional anesthesia because in patients who received GA or regional anesthesia, 

the populations that received the two types of anes- we conducted a systematic literature search using 

thesia are different in important demographic risk the following databases: MEDLINE® (1966 –2004),

factors. An increase in neonatal deaths does not appear EMBASE® (1980 –2004) and the Cochrane Central

to be associated with the type of anesthesia but with Register of Clinical Trials. In addition, all the volumes

individual logistic and judgment issues. It is therefore    of the International Journal of Obstetric Anesthesia were

not possible to state that one type of anesthesia is safer hand searched. The search strategy used the following

for mother or neonate without considering the com- text and key words: [cesarean or caesarean], [anesth*

plete clinical scenario.  or anaesth*] and [general] and [regional or epidural or

spinal or extradural or peridural or neuraxial]. We

Maternal and neonatal morbidity included all human studies, regardless of study design

and without language restriction, that compared GA

In order to assess whether anesthetic technique with regional anesthesia and reported at least one out-

increases the risk of maternal or neonatal morbidity, come of interest. The search was performed by two

studies have examined other outcome variables that individuals independently (YG and SH). The search

occur more frequently than death. Important mater-   was last updated to April 30, 2004.

nal outcomes include measures of intraoperative We identified 627 studies. We eliminated studies
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that did not meet inclusion criteria and those that regional anesthesia was associated with greater bleed-

compared archaic anesthetic techniques. We arbitrar-    ing than GA.

ily took the year 1989 as the earliest publication date

for our review; this allows a 15-year perspective and    Other maternal outcomes

coincides with major changes in current anesthesia

practice (the introduction of pulse oximetry, cap- Acute and chronic post-cesarean section pain

nography and the avoidance of 0.75% epidural The clinical impression of the authors is that regional

bupivacaine). anesthesia provides better in-hospital pain relief than

There were 28 studies13 – 41 that met the inclusion GA. Multiple studies have compared different tech-

criteria. Of these, eight were randomized controlled niques of postoperative pain relief but few have com-

trials,13 –16,18 –21 six were prospective non-randomized pared regional anesthesia with GA in this regard. Only

trials 22–27                                          28 – 41 and 14 were retrospective reviews. The    two of the studies in our review assessed pain following

details of these studies, including the Jadad score for cesarean section: one study reported first day post-

quality (see Appendix for a description of this score), operative analgesia requirements (amongst several

patient population and sample size can be seen in secondary endpoints) and one study assessed chronic

Table 11.2.                                                    20,38 pain. In a small, prospective, randomized con-

trolled trial, Hong       20 et al. demonstrated that 11/12

Maternal outcomes patients in the GA group required postoperative anal-

gesia, as compared with 3/13 in the regional anesthesia

Fifteen of the studies reported one or more mater-   group (P = 0.0007).

nal outcomes.13,14,16,18 –20,24,25,30,31,35,37–39,41                                               38 Changes in Nikolajsen et al . conducted a written postal survey

blood pressure and blood loss were the most com- of 220 responders (out of 244 surveys that were mailed)

monly reported outcomes. The results for these studies who had undergone cesarean section. Of these patients,

are shown in Table 11.3. 18.6% continued to have pain 3 months following

surgery and 12.3% still had pain by 10 months; 5.9%

Blood pressure reported daily (or almost daily) pain. Patients who had

Six of the studies reported changes in blood pressure at undergone GA had a higher incidence of chronic pain

various points during surgery13,14,18,20,25,30 but this was (10/27) than those who received regional anesthesia

not the primary outcome for any study. As expected,    (33/193) (P < 0.02). The reasons for GA in this sample

the incidence of hypotension was increased in the were not known, so it is unclear whether these dif-

regional anesthesia group and the incidence of hyper- ferences are because of the prevention of nocicep-

tension was higher in the GA group (Table 11.3). tive bombardment of the spinal cord as the authors

speculate, or whether the underlying condition (such

Blood loss as emergency or more extensive surgery) may be the

Blood loss is difficult to measure accurately in cesarean    more relevant factor. 

delivery owing to the spillage of copious quantities 

of amniotic fluid into the surgical field. Similarly, stud-    Breastfeeding

ies that interpret changes in maternal hematocrit, Although none of the studies in our systematic review

hemoglobin and plasma volume as surrogate markers assessed breastfeeding ability following cesarean sec-

for blood loss are complicated by the parallel changes tion, this was examined in a small retrospective study

that occur in plasma volume during and after cesarean published in 1988, 1 year prior to the period of our

delivery.                                                            42 review. The authors studied 88 patients, from which

Out of eight studies in our systematic review that 56 patients were selected for analysis (no data were

addressed the issue of maternal blood loss, seven presented to explain the selective population reduc-

found a significant increase in blood loss in patients tion). Breastfeeding started earlier and persisted longer

who received GA (Table 11.3). The study that did not following regional anesthesia, such that by 6 months

find statistical significance was a retrospective study  71% were still breastfeeding in the epidural group and

of 121 patients. No study found data to suggest that    only 39% in the GA group (P < 0.025).
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Studies described by design.
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Is regional anesthesia safer for cesarean?

 

Continued

 

mL crystalloid in
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Abstract (data identical to Ref. 16).                                                                                                                                                      Neonatal outcomes reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    No blinded allocation or sample size                                                                                                                                            calculation reported                                                                                                                                            Ephedrine used to treat hypotension. Fluid                                                                                                                                                      bolus of 750                                                                                                                                                                                                                  No sample size calculation. Study not blinded                                                                                                                                                      Patients with less than 100,000 platelets or                                                                                                                                            fetal distress were excluded                                                                                                                                            1000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                No blinded allocation or sample size                                                                                                                                                      calculation reported, no mention of the type of                                                                                                                                            randomization or physician blinding                                                                                                                                                                                                                            Spinal vs GA by patient choice; two GA groups                                                                                                                                            randomized. 1500–2000                                                                                                                                            spinal group vs 500                                                                                                                                            sample size calculation reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Spinal vs GA by patient choice; two GA groups                                                                                                                                                      randomized                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Incomplete sample size calculation (based on                                                                                                                                            Apgar, but not stating what difference                                                                                                                                            expected)                                                                                                                                                                                                                                                                                                                                                                        Randomization refused by Institutional Board                                                                                                                                            Review. No comment on blinding, patient                                                                                                                                                      selection or sample size calculation                                                                                                                                                                                                                  Epidural vs GA by patient choice                                                                                                                                                      1500                                                                                                                                            only                                                                                                                                            No comment on vasopressors
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Epidural: non-                                                                                                                                                      specified technique                                                                                                                                            Spinal: non-specified                                                                                                                                            technique                                                                                                                                                                                                                            Epidural: 12–20                                                                                                                                            bupivacaine 0.5%                                                                                                                                            Spinal: bupivacaine                                                                                                                                                      12–15                                                                                                                                                                                                                  Epidural: lidocaine 2%                                                                                                                                            or chlorprocaine 3% to                                                                                                                                                      T4                                                                                                                                            CSE: 11.25                                                                                                                                            bupivacaine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Epidural: bupivacaine                                                                                                                                                      0.5% 18                                                                                                                                                                                                                                                                                                                                                                        Spinal (11.25                                                                                                                                            heavy bupivacaine,                                                                                                                                             10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Spinal (13                                                                                                                                                      plain bupivacaine)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Spinal: bupivacaine                                                                                                                                            12.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Epidural: lidocaine 2%                                                                                                                                            to T4                                                                                                                                                                                                                                                                                                                                                                        Epidural: bupivacaine                                                                                                                                                      0.5% to T6
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Non-specified                                                                                                                                                      technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Thiopental,                                                                                                                                            suxamethonium,                                                                                                                                            halothane                                                                                                                                                                                                                                                                                                                                                                        Anesthetic drugs                                                                                                                                            not specified.                                                                                                                                                       IV hydralazine,                                                                                                                                            nitroglycerin and                                                                                                                                            lidocaine given prior                                                                                                                                            to induction in GA                                                                                                                                                      group only                                                                                                                                                                                                                  Thiopental,                                                                                                                                                      suxamethonium,                                                                                                                                            isoflurane                                                                                                                                                                                                                            Group 1: Thiopental,                                                                                                                                            suxamethonium,                                                                                                                                            sevoflurane                                                                                                                                            Group 2: Thiopental,                                                                                                                                            suxamethonium,                                                                                                                                                      isoflurane                                                                                                                                                                                                                  Ketamine,                                                                                                                                                      methohexital                                                                                                                                            Sevoflurane,                                                                                                                                            methohexital                                                                                                                                                                                                                            Thiopental or                                                                                                                                            ketamine,                                                                                                                                            suxamethonium,                                                                                                                                                      volatile agent–N                                                                                                                                                                                                                  Non-specified                                                                                                                                            technique                                                                                                                                                                                                                                                                                                                                                                        Thiopental,                                                                                                                                                      suxamethonium,                                                                                                                                            halothane
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Chapter 11
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<2500

 

mL crystalloid bolus before spinal group

–51 patients received epidurals but this

Comments                                                                                                                                                                                                                                                                                                  Institutional Board Review approval not                                                                                                                                            obtained                                                                                                                                            Spinal vs GA by patient choice                                                                                                                                            2000                                                                                                                                                      only                                                                                                                                                                                                                  Only 412 (GA) and 125 (RA) subjects analyzed                                                                                                                                            due to incomplete cord gas data and exclusion                                                                                                                                                      of birth weight                                                                                                                                                                                                                   5806 analyzed out of 40,858 cesarean sections                                                                                                                                                      in database (after excluding maternal–fetal risk                                                                                                                                            factors, labor, inadequate cord pH data)                                                                                                                                                                                                                                                                                                                                                                        66 patients analyzed out of 533 eclamptic                                                                                                                                            patients in database. Patients with fetal                                                                                                                                            distress, impaired consciousness,                                                                                                                                                      hemodynamic instability, coagulopathy or                                                                                                                                            spinal anesthesia (n                                                                                                                                                                                                                  15 years recruiting period                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      44                                                                                                                                            group included both vaginal and cesarean                                                                                                                                                      deliveries; data were not presented to separate                                                                                                                                            those patients who received epidurals for                                                                                                                                            cesarean section, so this entire group has been                                                                                                                                            removed from this assessment                                                                                                                                                                                                                            No missing patients

 

mL

–15

 

Anesthetic                                                                                                                                            management                                                                                                                                                                                                                                                                                                  Spinal: heavy                                                                                                                                            bupivacaine 10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Epidural: non-                                                                                                                                            specified technique                                                                                                                                                                                                                                                                                                                                                                        Epidural: non-                                                                                                                                                      specified technique                                                                                                                                            Spinal: non-specified                                                                                                                                            technique                                                                                                                                                                                                                            Epidural: non-                                                                                                                                            specified technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Non-specified                                                                                                                                                      technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Spinal: non-specified                                                                                                                                            technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Epidural: non-                                                                                                                                            specified technique                                                                                                                                            CSE: non-specified                                                                                                                                                      technique                                                                                                                                            Spinal: non-specified                                                                                                                                            technique
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O                              2
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O, isoflurane or                                        2

Anesthetic                                                                                                                                            management                                                                                                                                                                                                                                                                                                  Thiopental,                                                                                                                                            suxamethonium,                                                                                                                                            isoflurane                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Non-specified                                                                                                                                            technique                                                                                                                                                                                                                                                                                                                                                                        Non-specified                                                                                                                                                      technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Etomidate,                                                                                                                                            magnesium,                                                                                                                                            suxamethonium,                                                                                                                                                      isoflurane                                                                                                                                                                                                                                                                                                                                                              Non-specified                                                                                                                                                      technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Non-specified                                                                                                                                            technique                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Thiopental,                                                                                                                                            suxamethonium,                                                                                                                                            N                                                                                                                                                      enflurane                                                                                                                                            Failed RA requiring                                                                                                                                            GA conversion
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Chapter 11

 

=2) were excluded

 

Conclusions/comments                                                                                                                                                                                                                                                                                                            Primary outcome neonatal (see Table 11.4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Primary outcomes neonatal (see Table 11.4)                                                                                                                                                      4/15 patients in GA group had an “allergic                                                                                                                                                      reaction”                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Spinal anesthetics (n                                                                                                                                                      Small sample. Authors conclude that epidural                                                                                                                                                      anesthesia is justified in stable eclamptic patients                                                                                                                                                                                                                            Patients in the GA group had a lower                                                                                                                                                      postoperative hematocrit and an increased                                                                                                                                                      transfusion requirement                                                                                                                                                      Postoperative analgesia was significantly better in                                                                                                                                                      the epidural group (with epidural morphine)                                                                                                                                                      No patient in the epidural group required                                                                                                                                                      conversion to GA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    General anesthesia was associated with more                                                                                                                                            blood loss than spinal anesthesia
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Blood loss was significantly higher in                                                                                                                                                      the GA group (446                                                                                                                                                      spinal group (393                                                                                                                                                      No patient required transfusion                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Estimated blood loss (mL):                                                                                                                                                      GA: 1623                                                                                                                                                      (NS)                                                                                                                                                      Postoperative blood transfusion                                                                                                                                                      (units):                                                                                                                                                      GA: 1.08                                                                                                                                                      (                                                                                                                                                      Number of patients transfused:                                                                                                                                                      GA: 5/12; epidural 2/13 (                                                                                                                                                      Immediate postoperative hematocrit                                                                                                                                                                                                                                                                                                            GA: 8/12 epidural 3/13 (                                                                                                                                                                                                                                      Estimated blood loss (mL):                                                                                                                                            GA: 539                                                                                                                                                      (                                                                                                                                                      Difference in hematocrit preoperative                                                                                                                                                      to 2nd postoperative day:                                                                                                                                                      GA:                                                                                                                                                      (                                                                                                                                                      Need for transfusion                                                                                                                                                      3/35 vs 0/35 (NS)
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=0.06)

Maternal outcomes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        P Blood pressure Significantly lower in the spinal group at several time points Incidence of hypotension: 0/15 in GA group vs 8/15 in RA group ( Incidence of hypotension 5/37 epidural 0/27 GA (                                                                                                                                                                                                                            Significant increase in                                                                                                                                                      systolic and diastolic                                                                                                                                                      pressure following                                                                                                                                                      intubation and                                                                                                                                                      extubation in the GA                                                                                                                                                      group (

 

Maternal outcomes (for patient populations and study design, see Table 11.2).
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Continued

 

Blood pressure data from Ref. 17. No data on                                                                                                                                                      blood pressure in GA group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Neither GA or RA is contraindicated in severe                                                                                                                                                       pre-eclampsia. Patients with fetal distress and                                                                                                                                                      thrombocytopenia were not studied                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  RA is appropriate for placenta previa                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3-group comparison (2 GA and 1 epidural)                                                                                                                                                      Note a 0% transfusion rate compared with 18% in                                                                                                                                                      a similar study from the same institution in 1987                                                                                                                                                      (Gilstrap 1987). The earlier study examined both                                                                                                                                                      elective and emergency surgery                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Authors speculate that inhibition of noxious                                                                                                                                                      stimulation of the cord during surgery may                                                                                                                                                      account for this observation, but accept that                                                                                                                                            emergency surgery is more likely to lead to                                                                                                                                                      general anesthesia and the traumatic associations
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-endorphin,

b                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.002) when the=

P

 

No difference in patient                                                                                                                                                      satisfaction scores                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Increase in maternal levels                                                                                                                                                       of ACTH,                                                                                                                                                       epinephrine, norepinephrine,                                                                                                                                                      dopamine in the GA group. No                                                                                                                                                      change in these hormones in                                                                                                                                                      the epidural group, except for                                                                                                                                                      a reduction in norepinephrine                                                                                                                                                      following epidural anesthesia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Ephedrine administered for                                                                                                                                                      hypotension                                                                                                                                                      GA: 0/26; epidural: 8/27; CSE:                                                                                                                                                      6/27 (                                                                                                                                                      regional groups are combined                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Chronic pain higher following                                                                                                                                                      GA (10/27) than following                                                                                                                                                      spinal (33/193) (
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GA: increased estimated blood loss,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            P increased number of patients receiving transfusion and increased number of patients with postoperative hematocrit 50% of women in RA group became hypotensive Mean blood loss (mL) GA: 756(                                                                                                                                                                                                                            Hematocrit (baseline – 2 days                                                                                                                                                      postoperative) (NS)                                                                                                                                                      GA (including halothane): 36.6%                                                                                                                                                      2.5% to 32.7                                                                                                                                                      GA (with no halothane): 35.6%                                                                                                                                                      2.3% to 31.9                                                                                                                                                      Epidural: 37.4%                                                                                                                                                      3.3%
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Chapter 11

 

HELLP

 

thesia.

 

Conclusions/comments                                                                                                                                                                                                                                                                                                            Authors conclude that GA is associated with an                                                                                                                                                      increased blood loss in CS, advised to avoid if                                                                                                                                                      possible in women with risk factors for excessive                                                                                                                                                      blood loss                                                                                                                                                      (NB Women with such risk factors were excluded                                                                                                                                                      from this analysis)                                                                                                                                                                                                                                      In this study, GA patients were relatively                                                                                                                                                      hypoventilated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Authors conclude that GA is associated with an                                                                                                                                                      increased blood loss in cesarean section                                                                                                                                                      (NB No patient in this study had blood transfused)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          The authors conclude that RA is safe in                                                                                                                                                       syndrome, based upon the lack of epidural                                                                                                                                                      hematoma in 62 patients. Because epidural                                                                                                                                                      hematoma is rare, one cannot draw reliable                                                                                                                                                      conclusions about safety
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Maternal outcomes                                                                                                                                                                                                                                                                                                            Blood pressure                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Number of patients                                                                                                                                                      receiving ephedrine for                                                                                                                                                      hypotension (indication                                                                                                                                                      for intervention not                                                                                                                                                      defined): GA: 3/30;                                                                                                                                                      epidural: 7/30; spinal:                                                                                                                                                      12/30
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Neonatal outcomes Of the 10 studies in our systematic review that

assessed cord blood gas, four studies showed increased

There were 21 studies that reported neonatal out- fetal acidemia in neonates delivered by regional anes-

comes. 13–15,18–30,32–34,36,40 The most commonly reported thesia, six studies showed no significant difference

outcomes were the Apgar score and cord blood gases. while none showed increased fetal acidemia follow-

These and other outcomes are shown in detail in ing GA. Of the studies demonstrating increased fetal

Table 11.4. acidemia, only one was a randomized controlled

study,13 which assessed pre-eclamptic pregnancies

Apgar score with non-reassuring fetal heart rate patterns. Both

The 10-point Apgar score was introduced in 1952 and                             29,33 large retrospective studies demonstrated strong

is the sum of ratings for five separate variables (heart relationships between regional anesthesia and a tend-

rate, respiratory effort, muscle tone, reflex irritability,    ency to fetal acidemia.

color), each variable receiving 0, 1 or 2 on the input                                                  29 A large retrospective review by Mueller et al. from

ordinal scale. Attempts to use the Apgar score as a pre- Switzerland analyzed 5806 healthy term pregnancies

dictor of late neurologic impairment have aroused from a database of 40,858 elective cesarean deliveries

considerable controversy, as this is a use for which the over 10 years (1985–1994). Over the course of the

score was not intended. 43 It should be stated, however,    study, the incidence of fetal acidemia (pH < 7.1) in the

that the pressure to apply the Apgar score in this study population rose from 0.59% at the outset of 

way arises from the lack of other clinical predictors  the study period to 2.89% by the end, which paralleled 

for neurologic impairment that are comparable for an increase in spinal anesthesia from 1.2% to 47.5% 

simplicity, applicability and validity.                       (P = 0.009). Among the different groups, 46% under-

Of the 21 studies summarized in Table 11.4 went GA, 37% received epidural anesthesia and 17%

that provide data on the Apgar score, 12 found that received spinal anesthesia. The incidence of fetal

Apgar scores were significantly improved for regional acidemia was lower in the GA than in the regional

anesthesia when compared with GA, eight found no anesthesia groups (Table 11.4). In contrast, the Apgar

significant difference and none found an improve- score in these patients was higher in the regional anes-

ment for GA. Of the 12 studies that found statistical thesia groups than in the GA group. Notwithstanding,

significance, only six showed significance beyond more neonates from the spinal group were transferred

1 min. None of these were randomized controlled to neonatal intensive care than from other groups. 

trials, nor were the assessors blinded to the type of In a smaller retrospective study of 1600 elective

anesthesia administered.                                                                          33 repeat cesarean deliveries, Roberts et al . reported

similar findings, with odds ratio for fetal acidemia 

Fetal acid–base status                        (pH < 7.1) for epidural, CSE and spinal of 3.7 (95%

Umbilical arterial and venous blood sampling has confidence interval [CI], 1.9 –7.2), 6.1 (95% CI, 3.4 –

been widely applied and different criteria have formed 11.0) and 8.6 (95% CI, 4.6 –16.2), respectively, when

surrogate outcome measures in different studies. Of    compared with GA.

particular interest has been umbilical artery pH and Both investigators speculated that sympathectomy

base excess or deficit as an index of fetal acidemia induced by regional anesthesia (and the consequent

and sustained asphyxia. The acids that potentially maternal hypotension) is the likely cause for this

contribute to fetal acidemia are carbonic acid (the increased acidemia in the regional anesthesia groups,

product of aerobic respiration) and lactic acid and although neither study collected or presented hemo-

β-hydroxybutyric acid (the products of anerobic dynamic data. These studies are retrospective analyses;

respiration). Carbonic acid clearance is rapid and is the Mueller study in particular is open to the possib-

affected to a large degree by maternal Paco 2 and mater- ility for bias associated with a selective analysis of 14%

nal ventilation. 44 Thus, assessments of base deficit of a retrospective sample. In addition, neither study

and excess are likely a better reflection of underlying presented data for base deficit or excess, although

anerobic metabolism and asphyxia than is the umbil-                33 Roberts et al . state that only one patient in the spinal

ical pH.                                                   group had evidence of metabolic acidemia. 
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Authors conclusions/comments                                                                                                                                                                                                                                                                                                            Spinal anesthesia for this high-risk                                                                                                                                                      population was associated with a                                                                                                                                                      higher mean base deficit and a lower                                                                                                                                                      median umbilical artery pH. The authors                                                                                                                                                      comment on the possibility that the low                                                                                                                                                      pH is associated with ephedrine use in                                                                                                                                                      the spinal anesthesia group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Standard deviation for all outcomes                                                                                                                                                      appear to be too small. Statistical                                                                                                                                                      inference from them may be unreliable                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Greater neonatal depression                                                                                                                                                      associated with GA, increased fetal                                                                                                                                                      acidosis associated with RA. Ephedrine                                                                                                                                                      used as vasopressor                                                                                                                                                      No other significant differences in                                                                                                                                                      Apgar scores or cord pH
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No difference in NACS scores                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No difference in neonatal                                                                                                                                                      intensive care unit admissions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Umbilical vein pH:                                                                                                                                                      If uterine–delivery interval                                                                                                                                                       GA (n                                                                                                                                                      (n                                                                                                                                                      Incidence of pH                                                                                                                                                      GA: 13/74; Spinal 3/63 (                                                                                                                                                      If uterine–delivery interval                                                                                                                                                       GA (n                                                                                                                                                      7.29

 

=0.002)                                                                                                                                                                                                                                                                                                            0.01)= P                                                                                                                                                                                                                                                                                                            P

–10)

±2.1 (                                                                                                                                                                                                                                                                                                            1.4 (±

min

 

2.92(1.99, 4.27)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   3.07=

min in the GA group,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         =

min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        min):                                                                                                                                                                                                                                                                                                            min):                                                                                                                                                      –9); epidural 9 (9                                                                                                                                                                                                                                      min):                                                                                                                                                                                                                                                                                                            min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    min): –9); epidural 8 (7–9) 2.6; spinal: 7 2.1; spinal: 9

0.0001)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ±                                                                                                                                                                                                                                                                                                            ±                                                                                                                                                                                                                                                                                                                                                                                  min                                                                                                                                                                                                                                                                                                                                                                                  min                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0.002): Wilcoxon unpaired rank

Significant worsening of Apgar                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         –3: GA: 78/168; Epidural: 75/341                                                                                                                                                                                                                                                                                                            <                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      < –7: GA: 48/168; RA: 108/341 –3: GA: 17/168; RA 13/341 –7: GA: 108/168; RA: 42/341 –3: GA: 3/74; spinal: 0/63 –7: GA: 18/74; spinal: 3/63 –10: GA: 52/74; spinal: 60/63                                                                                                                                                                                                                                                                                                                                                                                                                                                                  –3: 0 patients                                                                                                                                                      –7: GA: 3/74; spinal 0/63                                                                                                                                                      –10: GA: 71/74; spinal 63/63 (NS) P scores at 1 no difference at 5 Apgar (1 0 Odds ratio ( 4 Apgar (5 0 4 Apgar (1 GA: 8 (4 Apgar (5 GA: 10 (6 Apgar (1 GA: 5 Apgar (5 GA: 8 No difference in Apgar scores at 1 and 5 No difference in Apgar scores at 1 and 5 Apgar (1 0 4 8 (P sum test, z Apgar (5 0 48

 

±0.06

 

±0.02 RA: 7.26

 

<0.05)

No difference in umbilical artery cord                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              P gases Umbilical artery pH: GA: 7.29(

17

36

et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              et al. et al. 34 20 24                                                                                                              15                                                                                                                                                                                                                                                                                                                                                                                                                          2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                27

Kolatat 1999                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Rolbin                                                                                                                                                      1994                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Hong                                                                                                                                                      2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Afolabi                                                                                                                                                      2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Kavak                                                                                                                                                      2001                                                                                                                                                                                                                            Petropoulos                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                            Hodgson                                                                                                                                                      & Wauchob                                                                                                                                                       1994
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in

m

 

min Apgar or umbilical

 

min were significantly different

Authors conclusions/comments                                                                                                                                                                                                                                                                                                  Authors concluded that                                                                                                                                            neurobehavioral status in the first                                                                                                                                             few hours after birth better if spinal                                                                                                                                            anesthesia used as compared with                                                                                                                                                      either GA or epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  No significant difference between                                                                                                                                            groups for 1                                                                                                                                            arterial blood gas data. Apgar scores at                                                                                                                                            5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Worsening of Apgar at both 1 and 5                                                                                                                                            with GA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              No consistent differences between                                                                                                                                            anesthetic types

 RA, regional anesthesia.

 

s

<20

GA: Significant

min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      :                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      :                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      h:

h)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      h)

 

s: GA: 1/30, epidural 1/30,                                                                                                                                                                                                                                                                                        s: GA: 2/30, epidural 4/30,0                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.001) 6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      0.01) – <                                                                                                                                                      35 (low):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                <                                                                                                                                                      35 (low):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          35 (low): P

Other outcomes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      P Time to sustained respiration (NS): 61–90 spinal 0/30 20 spinal 2/30 All other patients NACS (15 ( < GA: 18/30, epidural 17/30, spinal 3/30 NACS (2(                                                                                                                                                      <                                                                                                                                            GA: 9/30, epidural: 6/60, spinal                                                                                                                                            0/30                                                                                                                                            NACS (2                                                                                                                                                      <                                                                                                                                            No patients in any group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    NACS at 3                                                                                                                                            reduction in habituation and                                                                                                                                            orientation to auditory and visual                                                                                                                                                      stimuli. Epidural: significant                                                                                                                                            reduction in rooting

 

<7                                                                                                                                                                                                                                                                                                                                                                                                                                    7                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                0.55                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.42 <                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                ±                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ±                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.7 ±±

min):                                                                                                                                                                                                                                                                                                                                                                                                                                    min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        min): (NS)                                                                                                                                            ±0.70                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.67±

min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          min):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          min): ±                                                                                                                                                                                                                                                                                        ± 2.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2.0

<0.05)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.001)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.001) <<

Apgar scores                                                                                                                                                                                                                                                                                                  Apgar (1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P GA: 27/30, epidural: 28/30, spinal: 28/30 Apgar (5 No patient in any group Apgar (1 GA: 7.19 Epidural: 7.38 Apgar (5 ( GA: 9.54 Epidural: 9.87 Apgar (1 ( GA: 6.3 Epidural: 7.9 Apgar (5(                                                                                                                                            GA: 8.1                                                                                                                                            Epidural: 9.1

 

=0.38)

 

=0.053)

±0.07                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1.99                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.08                                                                                                                                                                                                                                                                                                                                                                                                                                              3.2 ± ±±

±0.02                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          2.01±

±0.04                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1.79                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.07                                                                                                                                                                                                                                                                                                                                                                                                                                    4.5 ± ±±

)

 

Neonatal outcomes                                                                                                                                                                                                                                                                                                  Umbilical artery gases                                                                                                                                                                                                                                                                                        Umbilical artery pH: (NS)                                                                                                                                            GA: 7.28                                                                                                                                            Epidural: 7.29                                                                                                                                            Spinal: 7.28                                                                                                                                                      Umbilical artery bade deficit: (NS)                                                                                                                                            GA: 4.31                                                                                                                                            Epidural: 4.58                                                                                                                                            Spinal: 4.53                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Umbilical artery pH: (P                                                                                                                                            GA: 7.25                                                                                                                                            Epidural: 7.27                                                                                                                                            Bicarbonate: (P                                                                                                                                            GA: 21.3                                                                                                                                                      Epidural: 21.0 continued(

18

et al.

et al.

1992                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    21                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              40                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          26

Table 11.4                                                                                                                                                                                                                                                                                                                                                                                                                                                        Author/                                                                                                                                            date                                                                                                                                                                                                                                                                                        Mahajan                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Yegin                                                                                                                                            2003                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Boyle                                                                                                                                            1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Kangas-                                                                                                                                            Saarela                                                                                                                                            1989                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                CSE, combined spinal epidural; GA, general anesthesia; IV, intravenous; NACS, neuroadaptive capacity score; NS, not significant;
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The findings of low umbilical artery pH in neonates tern emerges from the data in our systematic review.

delivered by cesarean section under regional anesthe- Only three other studies in our systematic review

sia may be explained in the light of recent evidence that assessed neurobehavioral scores. Unfortunately, all

ephedrine but not phenylephrine is associated with used the Neuroadaptive Capacity Score (NACS) which

fetal acidemia. This issue is discussed in Chapter 10.                                            47 has recently been shown to be unreliable.

The mechanism by which ephedrine may cause fetal

 

rate resulting from direct β acidemia may be due to an increase in fetal metabolic    The high-risk parturient-sympathomimetic activity

in the fetus.45 Furthermore, phenylephrine raises mater- Several of the investigations in our review studied 

nal blood pressure at the expense of peripheral vaso- populations at risk for poor maternal and neonatal

constriction; however, the uteroplacental circulation is outcome. These included prematurity, intrauterine

unresponsive to vasopressors in most pregnancies. growth restriction (IUGR), pre-eclampsia and morbid

This may cause a redistribution of cardiac output to    obesity. These are discussed below.

the uteroplacental circulation.45

In the light of these findings, it is interesting to    Prematurity and intrauterine growth

observe that almost all those studies that demonstrate    restriction

increased fetal acidemia following regional anesthesia The superimposition of neonatal respiratory depres-

used ephedrine as the vasopressor of choice, and that sion and fetal acidemia on an already compromised

the ephedrine dose required to maintain maternal fetus may present additional challenges in prematur-

blood pressure was invariably far higher than follow- ity. Data from the American College of Obstetricans

ing GA. It will be interesting to see the impact of and Gynecologists (ACOG) report on Neonatal

changing patterns of vasopressor use on the develop-                                      48 Encephalopathy and Cerebral Palsy showed that the

ment of fetal acidemia following regional anesthesia risk ratio for neonatal encephalopathy was 4 : 1 for

for cesarean section. fetuses between the third and ninth percentile and was

38 : 1 for fetuses below the third percentile. No

Other outcomes prospective studies have examined anesthesia choices

in these cases. One retrospective study of 509 preterm

Neonatal neurobehavioral function 34  cesarean sections prior to 32 weeks’ gestation

Scanlon     46 et al . reported that neonates born to women    demonstrated a risk ratio of 2 : 1 for low 1-min Apgar

receiving epidural lidocaine were floppy but alert, scores for GA versus epidural anesthesia. The risk ratio

and described the Scanlon Early Neonatal Neuro- increased to 3 : 1 by 5 min. No data were presented on

behavioral Scale and tests for orientation to objectively cord blood gases or neonatal outcome. In the absence

quantify the observation. While these clinical tests are of other data, a single retrospective study is probably

detailed and have been quantified for the purposes of    insufficient to dictate clinical management.

scoring, the clinical implications are frequently either IUGR may be the primary diagnosis in parturients

unclear or conflicting. For example, in a prospective who present for emergency cesarean section, either

non-randomized study of cesarean section using either because of fetal “distress,” preterm uterine contrac-

GA or epidural anesthesia, Kangas-Saarela      26 et al .   tions or because of associated pre-eclampsia. In a ret-

assessed 31 neonates at 3 h, 1 day, 2 days and 4 –5 days rospective study, using multiple logistic regression and

following elective cesarean section. The investigators                                               32 controlling for other variables, Levy et al . demon-

used the Scanlon Early Neonatal Neurobehavioral strated that among 152 cesarean deliveries for growth-

Scale and tests for orientation and observed that the restricted fetuses, GA (when compared with regional

neonates delivered with epidural anesthesia scored anesthesia) was an independent predictor for neonatal

significantly lower on rooting at the age of 3 h than    intubation requirement (odds ratio 6.8, P < 0.001),

those delivered with GA, but the latter scored sig- and low Apgar scores at both 1 min (odds ratio 3.5, 

nificantly lower on habituation and orientation to   P = 0.008) and at 5 min (odds ratio 6.2, P < 0.01). The

auditory and visual stimuli. What the clinical implica- authors also reported that GA was an independent

tions are of such findings are not clear. No clear pat- predictor for low umbilical artery pH. This last 
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observation is misleading as a combined population this was to some degree a consequence of vasopressor

delivered by either vaginal or cesarean delivery was use, as 30% and 22% of patients in the epidural and

assessed. In this analysis GA was, not surprisingly,  spinal groups, respectively, received ephedrine for

a predictor for neonatal acidemia because neonates hypotension, as compared with none in the GA group

requiring cesarean delivery are more likely to have (Table 11.3). Patients in the GA group received less

low cord pH. Unlike the other outcomes, such as fluids than those in the other anesthesia groups 

endotracheal intubation or low Apgar scores, GA (1537 mL in the GA group versus 2387 mL in the CSE

was not a predictor for neonatal acidemia when the   group, and 2255 mL in the epidural group; P < 0.001).

cesarean data was analyzed alone. This was because patients in both regional anesthesia

groups received a pre-induction bolus dose of 1000 mL

Pre-eclampsia of Ringer’s lactate while those in the GA group did not.

There often are multiple relative contraindications However, all patients in the GA group received nitro-

to GA and regional anesthesia in the pre-eclamptic glycerin, hydralazine and lidocaine pre-induction and

patient. Endotracheal intubation during GA may pro-    those in the regional anesthesia group did not. 

voke severe refractory hypertension, increasing the 13  In contrast to the above investigation, Dyer  et al.

possibility of intracranial hemorrhage. In addition, randomized 70 parturients who had both severe pre-

airway narrowing is more profound in severe pre- eclampsia and fetal distress to receive either GA or

eclampsia, accentuating the difficulty of airway man- spinal anesthesia. They found no difference in mater-

agement in these patients. Treatment with magnesium nal hemodynamic responses but there was a significant

may interact with anesthetic agents, particularly muscle difference in the dose requirement for ephedrine 

relaxants. Conversely, regional anesthesia may precip-    (2.7 mg GA versus 13.7 mg spinal; P = 0.002). Unlike

itate hypotension due to the contracted intravascular                               19 the study by Wallace et al ., there was a significant

space. There is an increased incidence of coagulopathy effect on cord arterial blood gases, with a slight reduc-

which may be relative or absolute contraindication for    tion in cord pH (7.23 GA, 7.20 spinal; P = 0.046) and

regional block. an increase in base deficit (4.68 GA, 7.13 spinal; 

Pre-eclampsia may be associated with IUGR, fetal    P = 0.02). Whether or not this was caused by the type

distress or prematurity. Surgery may be emergent. of anesthesia or was a direct effect of ephedrine admin-

Data from the ACOG report on Neonatal Encephalo-   istration is unknown.

pathy and Cerebral Palsy48                                                     30 showed that the risk ratio Moodley et al. retrospectively studied 533 patients

for neonatal encephalopathy was 6 : 1 for severe pre- who presented for cesarean section following eclamp-

eclampsia. In the presence of IUGR this is further   tic seizures. Of these, 12% (n = 66) were conscious,

increased. Accordingly, a severe adverse neonatal out- cooperative and normovolemic without either throm-

come is much more common than in the general bocytopenia or other maternal–fetal complications.

obstetric population. Of these women, 56% received epidural anesthesia for

Five studies in our systematic review were per- cesarean section, 41% GA and 3% spinal. Fifty-seven

formed in patients with severe pre-eclampsia or asso- percent of the spinal group and only 29% of the epi-

ciated complications (hellp syndrome or eclampsia). dural group had Apgar scores below 7 at 1 min (P =

Of these studies, two were randomized controlled 0.03); this difference was diminished at 5 min (NS)

trials.13,19 and there was no difference in the requirement for

Wallace     19 et al. randomized 80 severely pre-eclamptic    neonatal intensive care (34%).

patients who presented for cesarean section to receive      The presence of coagulopathy, particularly hellp,

general, epidural or CSE. Among the exclusion criteria in which thrombocytopenia may be combined with

were fetal distress, eclampsia and thrombocytopenia. functional impairment, is regarded by some anesthesi-

No serious adverse outcomes were recorded in any ologists as an absolute contraindication to regional

group. There was no difference in either the cord pH                                   39 anesthesia. Vigil-De Gracia et al. describes a cohort

or the Apgar scores at either 1 or 5 min among groups.    of 119 patients diagnosed with hellp. Of these, 71 had

There were no differences in the highest or lowest sys- the diagnosis prior to anesthesia. Of these women,

tolic or diastolic pressures during surgery, although 87% were administered epidural or spinal anesthesia
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and no neurologic sequelae were described. However,    Conclusions for an anesthesia complication with an incidence of

less than 1 per 100,000, it is doubtful if this study can Many anesthesiologists prefer regional anesthesia to GA

provide strong evidence to testify to the safety or pru- for both elective and most emergency cesarean sections.

dence of such a decision. This is because of a number of advantages to regional

anesthesia such as allowing the patient to be awake and

Placenta previa to enjoy the birth of the baby and the ability to use neu-

One small randomized controlled trial compared epi- raxial opioids for prolonged postoperative analgesia.

dural anesthesia (n = 12) with GA (n = 13) in patients Data that emerged from our systematic review

undergoing elective cesarean section who had a diag-    include the following:

nosis of complete placenta previa.20 Blood loss was   1 Apgar score at 1 min is improved in regional anes-

determined by an investigator who was blinded to the thesia, but this effect is usually no longer evident by 

type of anesthesia provided. The incidence of hypo-    5 min.

tension associated with intraoperative bleeding was    2 Regional anesthesia is associated with a higher 

higher in the GA group, but the authors did not give incidence of fetal acidemia, but that this is probably

the incidence of this problem. Although the authors related to the choice of ephedrine as a vasopressor and

could not demonstrate any difference between groups    limited correction of maternal blood pressure.

in intraoperative blood loss, the incidence of a hema-    3 Regional anesthesia is associated with a reduction 

tocrit less than 30% was higher in the GA group (5/12  in blood loss in cesarean section including patients

vs 2/13). The number of units of blood transfused with placenta previa. In almost all studies, this was not

was higher in the GA group (1.09 vs 0.38, P < 0.05). clinically relevant because few patients received blood

Postoperative analgesia was superior in the epidural    transfusions.

group. Other maternal outcomes and neonatal Apgar Based on current data, maternal mortality is higher

scores were similar between groups. The authors in patients who receive GA, but this finding likely

concluded that in many cases regional anesthesia is reflects the increased severity of disease in these pati-

appropriate for patients with placenta previa. Epidural ents. We found no evidence either from randomized

analgesia may reduce blood loss and provides better trials or the various prospective and retrospective

postoperative analgesia. studies to suggest that the choice of anesthesia in com-

parable patients has an impact on mortality. When

Morbid obesity properly conducted, both GA and regional anesthesia

No studies in our systematic review assessed women are associated with such a low incidence of serious

with morbid obesity. In a prospective cohort study  adverse outcome that controlled trials are unable to

of 3480 women with morbid obesity (body mass index identify anesthetic choices as independent risk factors.

> 40) compared with controls (body mass index of The use of surrogate outcome measures has not greatly

19.8 –26), Cedergren49 demonstrated that patients contributed to the resolution of this issue because no

with morbid obesity have risk factors for multiple surrogate measure has been shown to correlate mater-

obstetric problems including pre-eclampsia (risk ratio nal or neonatal death reliably. Consequently, while

4.8), intrauterine fetal death (2.8), cesarean delivery many clinicians strongly prefer regional anesthesia

(2.7), macrosomia (3.8) and fetal distress (2.5). Hood when possible, the choice should be determined by the

and Dewan, 50 in a case–controlled study, found that presence of clinical risk factors and the choice of the

48% of all laboring morbidly obese parturients needed    individual patient and practitioner. urgent cesarean section, compared with 9% in the con-

trol population. Six of 17 morbidly obese patients who

were intubated had a difficult intubation, as compared    References
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Introduction The following MeSH terms and text words were

employed: [pruritus], [itch], [cesarean], [caesarean

The neuraxial administration of hydrophilic opioids, section], [prevention], [postoperative complications],

such as morphine and diamorphine, is a common [obstetrics], [morphine], [diamorphine], [spinal and

method of providing pain relief following cesarean epidural]. The search was restricted to English lan-

section. These drugs afford high-quality long-lasting guage. In addition, a manual hand search of major

analgesia without sedation. Unfortunately, side-effects    anesthetic journals (Anesthesiology, Anesthesia and

such as pruritus, nausea and vomiting are common. Analgesia, British Journal of Anaesthesia, Canadian

Pruritus occurs in up to 95% of patients who receive   Journal of Anesthesia and International Journal of

epidural or subarachnoid hydrophilic opioids.1–10 The    Obstetric Anesthesia) and the abstract proceedings 

incidence of nausea and vomiting may be as high as of major anesthetic meetings (ASA, SOAP, CAS and

75%.5,10 –12 Although these symptoms are usually mild IARS) between September 1998 and January 2004 was

and self-limiting, the intensity and severity of symp- undertaken. Additional articles were identified from

toms for some women may be sufficient to warrant the reference lists of retrieved articles, review articles

therapeutic intervention. Numerous trials involving   and obstetric anesthesia textbooks. 

many different pharmacologic and non-pharmacologic The same process was applied to retrieve articles on

interventions to prevent and treat these side-effects nausea and vomiting using the following MeSH terms

have been published. In this chapter, we attempt to and key words: [nausea and vomiting], [prevention],

answer the following question: “How may postoper- [postoperative complications], [obstetrics], [anti-

ative pruritus, nausea and vomiting associated with emetics], [cesarean section], [intrathecal opioids],

neuraxial morphine or diamorphine administration [spinal opioids], [epidural opioids] and [ondansetron],

be effectively prevented or treated in women undergo- [acupressure], [droperidol], [granisetron] and [dexa-

ing cesarean section?”                                    methasone].

 

Methods                        Inclusion criteria

Data from the retrieved articles were included if:

Search strategy                             1 the study was a double-blinded, randomized con-

An initial list of published studies was obtained by   trolled trial (RCT);

searching the following databases: MEDLINE® (January   2 all patients received neuraxial morphine or diamor-

1966 to February 2004), EMBASE® (1980 to Febru-   phine for postoperative analgesia;

ary 2004), the Cochrane Register of Controlled Trials   3 pruritus or nausea and vomiting were primary or

(third quarter 2003) and the Database of Abstracts of   secondary outcomes;

Reviews of Effects (third quarter 2003). The date of the    4 a pharmacologic or non-pharmacologic interven-

final search was January 25, 2004.                        tion was used to:
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(i) prevent either pruritus or nausea and vomiting studies the administration of 2–5 mg epidural 

after cesarean section; or                                           19,20,24,26,27,29,31 morphine   for post-cesarean section

(ii) provide treatment of established pruritus or analgesia. All but one of the studies were placebo con-

nausea and vomiting after cesarean section.                   30 trolled. A total of 11 different pharmacologic agents

were used in the trials. Each agent was either the 

Quality scoring primary therapy under investigation or the standard

The authors scored relevant articles for quality using control therapy with which the primary therapy was

the Jadad scale13 (see Appendix for a full description  compared. The methodologic details of these stud-

of the scale). ies can be found in Table 12.1 and the results in 

Table 12.2.

Data extraction

Opioid antagonists

Studies on pruritus The etiology of the pruritus induced by neuraxial opi-

The primary outcome was the incidence or severity of oids is not fully understood but is thought to be the

pruritus following prophylactic or active treatment result of cephalad spread of opioid in the cerebrospinal

interventions during the period defined by the fluid (CSF) to the trigeminal nucleus, which is located

authors. Specific side-effects of preventive and treat-                                  17 superficially in the medulla. In the prophylaxis 

ment methods were noted.  and treatment of pruritus secondary to neuraxial 

morphine, it is perhaps not surprising that drugs 

Studies on postoperative nausea and vomiting possessing complete or incomplete opioid receptor

The primary outcome was the incidence of nausea antagonism have been studied widely for prophylaxis.

and vomiting between groups (assessed separately or The concern with using these agents is the possibility

as a combined outcome) during the period defined    of reversing neuraxial opioid analgesia.

by authors of the studies. The secondary outcome was The search strategy identified a total of six studies

the need for rescue antiemetic medication (one or describing the use of three pure opioid receptor antag-

more doses) at any time in the postoperative period.                                              18 –23 onists: naloxone, naltrexone and nalmefene.

No differentiation between early and late vomiting                     18 Luthman et al . administered an intravenous 

was attempted. Differences in nausea scores, nausea infusion of 0.1 mg/h naloxone or placebo for 8 h in

and/or vomiting at specific time intervals, number of women who had received 0.2 mg spinal morphine.

episodes of nausea and/or vomiting or time to first During infusion, the incidence of pruritus was less in

vomiting episode were not examined. These outcomes the naloxone (28%) versus the control (91%) groups

were only reported in a few trials, making comparison    (P < 0.001) and there was no significant difference in

between trials impossible. Specific side-effects of pre- analgesic requirements in the first 24 h. In contrast,

ventive methods were noted.                                         19 Thind et al . studied 30 women who had received 

4 mg epidural morphine. There was no statistically

Results significant difference in the incidence of pruritus in 

the naloxone-treated patients (93%) compared with

Pruritus placebo control (100%), although 2/15 women in the

Twenty-five articles were retrieved in the initial search placebo group complained of severe pruritus requiring

but three were not double blinded.14 –16 In total, 22 treatment (compared with 0/15 in the naloxone

articles met our inclusion criteria of which 16 exam- group). Although they reported the incidence of prur-

ined prophylaxis and six examined treatment of prur- itus for the first 24 h, they stopped the naloxone infu-

itus. None of the investigators used diamorphine. sion after 12 h. Unfortunately, pruritus can occur for

at least 18 h after injection of neuraxial morphine 

Prophylaxis of pruritus but the effect of naloxone rapidly dissipates after the

There were 16 articles comprised of 1210 patients. infusion is stopped. One would therefore expect a high

Nine studies reported the administration of 0.1– incidence of pruritus between 12 and 24 h after the

0.25 mg spinal morphine18,21–23,25,30,32,34,36 and seven    injection of neuraxial morphine.
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Comments                                                                                                                                                                                                                                                                                                            Number of patients                                                                                                                                                      randomized not stated                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Two patients dropped from                                                                                                                                                      statistical analysis as a result                                                                                                                                                      of protocol violation

 

Quality                                                                                                                                                      score                                                                                                                                                                                                                                                                                                            3                                                                                                                                                                                                                                                                                                                                                                                            4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        3

 

+N

+N

+N                                                                                                                                                                                                                                                                                                            +

 

h later h later  h later

h later

mg naloxone 

=30

L                                                                                                                                                                                                                                                                                                                                                                                                                                                                  L
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g/h IV for 8 mL N saline IV mg po n                                                                                                                                                                                                                                                                                                            13                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    h n                                                                                                                                                      /kg) at delivery, repeated 12                                                                                                                                                                                                                                                                                                            g/kg) at delivery, repeated 12                                                                                                                                                      h n                                                                                                                                                                                                                                                                                                            h n  mL N saline IV  =  /kg) at delivery, repeated 12  g/kg) at delivery, repeated 12  g/kg IV over 20  m  h, n  m  m  mL  15  mL  =  m  15  30  g/h for 24  later 0.4  later 1  21  h  =  later 1  h  =  /h for 24  m  /h for 24/h for 24  h  =  1  1  1  h, n  Epidural saline 20  placebo po n  placebo n  Epidural morphine 4  +  h, n  Epidural morphine 4  naltrexone 9  naltrexone 3  mL  mLmL  +  +  naltrexone 6  naltrexone 6

 

nalmefene 0.25 placebo n nalmefene (0.25 nalmefene (0.5  IV N saline (0.1  IV N saline (0.1
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g                                                                                                                                                                                                                                                                                                                                                                                            +
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39                                                                                                                                                                                                                                                                                                                                                                                            45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        35                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  62                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        80
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Table 12.2 Prophylaxis of pruritus – results.

 

Study and       Duration of 

reference no.     follow-up (h)   Results                              Complications

 

Luthman           8            Incidence of pruritus                  No significant differences in postoperative et al 18 .                                   I 28%                                        analgesic requirements

II 91%

(P   0.001) <

Thind     19 et al .       24              Incidence of pruritus                    Intravenous infusion of naloxone did not ablate

I 14/15                               analgesic effects of epidural morphine II 15/15

III 8/15

(P value not reported)

Abboud          24            Incidence of pruritus                  Incidence of inadequate analgesia greater in et al 20 .                                   I 0/15                                         group II (33%) compared with group I (7%) 

II 1/15                                  (P   0.05) < III 10/15

(P   0.05) <

Abboud          24            Incidence of pruritus                  Trend towards shorter duration of analgesia in et al 21 .                                   I 58%                                        groups I and II compared with placebo (NSD)

II 70%

III 92%

(P   0.05) <

Pellingrini            24                Incidence of pruritus not significantly     Time to first request for supplemental analgesia et al 22 .                                   different between groups                 greater in placebo vs nalmefene 14.1 vs 6.0 h

Severity of pruritus reduced at 10        (P   0.037) = (P   0.008) and 11 h (P   0.018) = =

following treatment with nalmefene

compared with placebo

Connelly           24             Incidence of pruritus                    No significant differences in postoperative et al 23 .                                   I 95%                                        analgesic requirements. Incidence of vomiting 

II 90%                             greater in both nalmefene groups (P   0.03) < III 95%                              compared with placebo IV 90%

(P value not given)

Morgan           18            Incidence and severity of pruritus not    None et al 24 .                                   significantly different between groups

(P value not reported)

Charuluxananan  24            Severity of pruritus significantly          None et al 25 .                                   reduced in group I and II compared 

with group IV (P   0.001 and <

P 0.006, respectively) =

Kendrick           24             Severity of pruritus not significantly      None

et al 26 .                                   different between groups (P = 0.14)

Gambling         24            Severity of pruritus not significantly      Sedation scores at 8 h were higher in groups I, II 

et al 27 .                                   different between groups                 and III compared with group IV (P < 0.001)

(P value not reported)

Horta     29 et al .       24              Incidence of pruritus                    Dose-dependent increase in the incidence of 

sedation

I 24/35 I 2/35 II 18/35                                II 1/35 III 18/35                                 III 6/35 IV 15/35                             IV 9/35

(P   0.001)                             (P value not reported) <
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Table 12.2 (continued )

 

Study and       Duration of 

reference no.     follow-up (h)   Results                              Complications

 

Horta & Vianna30   24             Incidence and severity of pruritus        None

None mild   moderate severe

I 12% 79% 10%     0% II 12%   55% 26%      7% Severity of pruritus between groups 

(P   0.045) =

Juneja     32 et al .      24              Incidence of severe pruritus             None

I 10%

II 45%

(P   0.05) <

Warwick           8            Incidence of moderate to severe        None et al 35 .                                   pruritus

I 62%

II 66%

(P value not reported)

Yeh    33 et al .        28             Incidence of pruritus                   None

I 25%

II 80%

III 85%

(P   0.01) <

Yazigi      37 et al .       24               Incidence and severity of pruritus        None

None mild/moderate severe

I 12/50 16/50          22/50 II 9/50    21/50           20/50 (no P value given)

 

IV, intravenous; NSD, no significant difference.

 

Unlike naloxone, which requires multiple intravenous itus in patients who received 6 mg naltrexone com-

injections or continuous infusion because of its short pared with 70% in patients who received 3 mg and

duration of action, naltrexone is a long-acting agent, 92% in patients who received placebo. The incidence

which may be administered orally. Abboud      20 et al .   was significantly lower in the 6-mg group compared

reported the antipruritic efficacy of oral naltrexone  with the placebo control. While overall there does

in 45 women receiving 4 mg epidural morphine. appear to be some benefit of using oral naltrexone as 

Women receiving 6 or 9 mg naltrexone 5 min after a prophylactic therapy, the variability in the estimates

epidural morphine administration had a lower incid- of treatment effect is likely to be secondary to small

ence of pruritus (0% and 7%, respectively) compared samples sizes in both studies. In addition, neither

with placebo (67%, P < 0.05). All patients in the study reported the method of assessing pruritus. More

placebo group had adequate postoperative analgesia. sensitive measures of treatment effect (e.g. measuring

The authors noted that 6 mg oral naltrexone repres- severity of pruritus over time) require further study in

ented the optimal prophylactic dose because 9 mg patients receiving oral naltrexone.

was associated with a statistically significant increase in Two trials were identified comparing nalmefene with

the incidence of unsatisfactory analgesia (7% vs 33%,           22                23                    22 placebo or naloxone. Pellingrini et al . random-

P                                    21 < 0.05). In a similar study by the same authors,   ized patients to receive either 0.25 µg/kg nalmefene 

6 mg oral naltrexone was similarly efficacious, com- or placebo by intravenous infusion over 20 min after

pared with 3 mg naltrexone or placebo, in reducing the    0.25 mg spinal morphine and 12.5 µg fentanyl. There

incidence of pruritus in patients who received 0.25 mg was no difference in the incidence of pruritus between

spinal morphine. There was a 58% incidence of prur- the groups, but a statistically significant difference in

 

137




Chapter 12

 

severity of pruritus was noted at the tenth (P = 0.008) measurements up to 18 h. No difference in the incid-

and eleventh hours following nalmefene administra- ence or severity of pruritus was observed. In contrast,

tion (P =                                                                  25 0.018). The time to first request for supple-Charuluxananan et al . randomized 240 women to

mental analgesia was greater in the placebo group receive either 4 mg intravenous nalbuphine, 4 mg

compared with the nalmefene group (14.1 vs 6.0 h,  ondansetron, 8 mg ondansetron or placebo following

P = 0.037). In a study comparing bolus doses of intra- 0.2 mg spinal morphine and showed a benefit of using

venous nalmefene (0.25 µg/kg or 0.5 µg/kg 12 h apart) both nalbuphine and ondansetron prophylaxis com-

with 48 µg/h naloxone infusion or placebo in women    pared with placebo (P < 0.001). While not statistically

receiving 0.2 mg spinal morphine, Connelly      23 et al .   significant, the results also suggest that nalbuphine

also failed to demonstrate a reduction in the incidence  may reduce the severity of pruritus when compared

of pruritus between the groups studied. While the with 4 or 8 mg ondansetron. The disparity in the

authors noted that side-effects when present were 24 25  findings of Morgan  et al  .  and Charuluxananan  et al  .

rated as mild, moderate or severe, differences in the likely rests in the differences in sample sizes between

severity of pruritus between groups were not reported. the studies and the method of measuring pruritus.

Although there were no significant differences between                                 25 While Charuluxananan et al . report both the inci-

the groups with respect to pain, both nalmefene groups dence and severity of pruritus at 4 h after drug admin-

demonstrated a higher incidence of postoperative nau-                           24 istration, Morgan et al . report the highest level of

sea and vomiting compared with placebo (P < 0.03) pruritus found over an 18-h period. The findings 

(Table 12.2). of the latter study may reflect higher pruritus scores

Overall, the results of studies examining the role of obtained near the end of the study when the effect of

pure opioid anatgonists would suggest that none of the    nalbuphine was wearing off. 

treatments studied reliably reduce the incidence or                    26 Kendrick et al . compared three groups of women

severity of pruritus. Naloxone, in doses of 0.1 mg/h,  receiving a 24-h infusion of three different regimens of

is effective in reducing the incidence of pruritus for  opioid antagonists given via a patient-controlled anal-

the duration of the infusion without affecting the anal- gesia (PCA) device locked out at 5 min. Group A

gesic requirements. Six milligrams of oral naltrexone received 2.5 mL/h nalbuphine with a PCA bolus dose

was effective in reducing pruritus without reducing the    of 1 mg nalbuphine. Group B received 50 µg/h nalox-

effectiveness of the neuraxial opioid. Three milligrams one with a placebo bolus dose and group C received 

was less effective and 9 mg adversely affected analgesia.    50 µg/h naloxone with a bolus dose of 40 µg naloxone.

Intravenous nalmefene, while effective, also reduced All patients received 5 mg epidural morphine after

the analgesic efficacy of neuraxial morphine. It should delivery. Pruritus and pain were measured using a 10-

be noted that the incidence of pruritus in the treated cm visual analog scale (VAS) scale at 0, 8, 16 and 24 h.

groups was highly variable (0 –100%, Table 12.2). No significant differences in the severity of itching

were observed among the groups (P = 0.14). The small

Opioid agonist–antagonists sample size used per group coupled with use of active

Nalbuphine is an opioid analgesic drug with agonist opioid antagonists in each of the groups is the likely

and antagonist activity at kappa and mu opioid recep- source of failure to demonstrate a significant differ-

tor subtypes respectively. There were two studies that ence between treatments. The median scores for prur-

compared nalbuphine with placebo24,25 and one study itus and their range suggest reduced pruritus in each

compared nalbuphine with naloxone.26 One study des- group with considerable variability within groups.

cribed the use of prophylactic epidural butorphanol,    Patients who received 50 µg/h naloxone with a placebo

an opioid with similar actions to that of nalbuphine.27 bolus had higher pruritus scores (median 3.2) than

Morgan     24 et al . randomized 60 women receiving those who received naloxone (median 2.8) or nalbu-

5 mg epidural morphine to receive either intravenous    phine (median 2.2) boluses.

nalbuphine (20 mg given at end of surgery and 10 mg                    27 Gambling et al . randomized 71 patients who had

repeated at 6 and 12 h) or placebo. Pruritus was received 3 mg epidural morphine to receive placebo or

assessed with a 0 –5 scale (0, no pruritus; 5, unbearable 1, 2 or 3 mg epidural butorphanol. Pruritus, pain and

pruritus), at 15, 30 and 60 min followed by hourly somnolence were measured prior to surgery and at 2, 8
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and 24 h after delivery. Butorphanol was not effective to be an important mechanism in the genesis of pruritus

in reducing VAS pruritus scores at 8 h but significantly following neuraxial administration. This is supported

increased patient somnolence (P < 0.0001). Epidural by the finding that opioids such as fentanyl and sufen-

butorphanol is therefore not recommended to prevent tanil, which do not release histamine, may cause prur-

pruritus. itus following neuraxial administration. Nevertheless,

Juneja       32 et al ., in a study of women receiving 5 mg

Droperidol epidural morphine, found that prophylactically admin-

Empirically, some investigators have found that dro- istered intramuscular 50 mg hydroxyzine is more

peridol may decrease the incidence of pruritus asso- efficacious than placebo in reducing the incidence of

ciated with neuraxial opioids. 14,15 This may be because    severe pruritus postoperatively (P < 0.05). However,

of its ability to antagonize 5-HT            28                          33 receptors. Yeh et al . reported no difference in the incidence of

3

Horta      29 et al . have investigated the prophylactic   pruritus in patients treated with diphenhydramine

antipruritic efficacy of epidural droperidol. In their    compared with control (Table 12.2).

study of 140 post-cesarean patients receiving 2 mg Recent interest in the antipruritic effects of sub-

epidural morphine, the investigators added either hypnotic doses of propofol in surgical patients treated

placebo (n                                                                34 = 35), 1.25 (n = 35), 2.5 (n = 35) or 5 mg with spinal morphine has led to this agent being

(n = 35) droperidol to the epidural injectate. Post- investigated in the cesarean section population. How-

operatively, a dose-dependent reduction in the                   35 ever, Warwick et al . failed to demonstrate any statist-

incidence of pruritus was observed (P < 0.001). The ically significant reduction in the incidence or severity

incidence of somnolence complicating the use of of pruritus in women receiving a 10-mg bolus of intra-

droperidol increased with the dose of drug. There was venous propofol or placebo following 0.2 mg spinal

a statistically significant difference between the group    morphine (Table 12.2).

receiving 5 mg droperidol (26%) and the placebo The discovery that morphine can activate 5-HT3

group (6%). receptors by a mechanism independent of opioid

Horta and Vianna 30                                                  36 compared intravenous 50 mg receptors, has led many to believe that direct effects

alizapride with 10 mg metoclopramide in 84 women  at the level of the spinal cord and medulla may be 

who received 0.2 mg spinal morphine. The authors the cause of opioid-mediated pruritus. Three studies

of this study noted that they chose metoclopramide  investigating the prophylactic antipruritic effects of

on the basis of findings elsewhere that showed that ondansetron in women having elective cesarean sec-

metoclopramide had no benefit as a treatment for tion with 0.1– 0.2 mg spinal morphine revealed inter-

pruritus. Although the authors did not find a differ-    esting results.

ence in the overall incidence of pruritus between the                             25 Charuluxananan et al . studied 240 patients who

groups, there was a marginally significant reduction in received spinal morphine for post-cesarean section

the severity of pruritus favoring the alizapride group analgesia. Patients who received 4 or 8 mg ondan-

(P = 0.045). setron had a significantly reduced incidence of prur-

These studies suggest that both epidural droperidol itus in the first 4 h after treatment compared with

and intravenous alizapride may be effective in reduc-    placebo (P = 0.006). However, there was no difference

ing the incidence and severity of pruritus in the                        33 after 8 –24 h. Yeh et al . studied 60 women and sim-

cesarean section population. It should be noted that ilarly found a significant reduction in the incidence of

necessary neurotoxicity studies have not yet been puritus in women who received 0.1 mg/kg intravenous

carried out and therefore epidural or subarachnoid ondansetron (1/20) compared with either placebo

droperidol cannot be recommended for use.31 Further,    (17/20) or diphenhydramine (16/20) (P < 0.01). In

the severity and incidence of somnolence of epidural                        37 contrast, Yazigi et al ., in a study of 100 patients who

droperidol administration limits its usefulness. received a combination of spinal sufentanil and mor-

phine, failed to demonstrate a significant antipruritic

Other drugs effect of 8 mg intravenous ondansetron compared with

While the potential of morphine to release histamine placebo. The authors of this study examined pruritus

systemically is widely accepted, this is not thought  every 2 h over a 24-h period following a single dose of
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ondansetron. The reason for these contradictory results 38,40 – 43  spinal morphine (dose range 0.15 – 0.25 mg)

is not apparent from the study design. Because this and one study the administration of epidural mor-

study did not present the incidence of pruritus over                 39 phine (5 mg). Four studies were in women under-

time, it is possible that sufentanil caused a high incid- going spinal anesthesia for elective cesarean section.

ence of early pruritus, not prevented by ondansetron. Three of the studies were placebo controlled. A total of

In summary, the efficacy of antihistamines to pre- five different drugs were used in the trials. Each agent

vent morphine-induced pruritus is inconsistent and was either the primary therapy under investigation or

does not have a strong biologic basis. While there are the standard control therapy with which the prim-

reports that subhypnotic bolus doses of propofol may ary therapy was being compared. The methodologic

be useful in the treatment of pruritus in other settings, details of these studies can be found in Table 12.3 and

its prophylactic use after neuraxial morphine for   the results in Table 12.4.

cesarean section is not of benefit. Ondansetron may 

be more useful, provided that doses are repeated for    Opioid agonist antagonists

24 h. Further studies are required before recommend- Three studies examined the use of nalbuphine in 

ing the use of ondansetron prophylaxis. 39  the treatment of established pruritus. Cohen  et al  .

randomized women to receive either 0.2 mg intra-

Treatment of pruritus venous naloxone or 5 mg intravenous nalbuphine for

the treatment of pruritus in the 4 – 6 h following 5 mg

The six articles under review represented a total of 465 epidural morphine. These investigators found that 

patients. Five studies considered the administration of 30 min following treatment, the median verbal rating

 

Table 12.3 Treatment of pruritus – description of studies.

 

Dose and route 

Study and        No. of     of morphine       Requirement for                                            Quality reference no.     patients   administration     treatment                    Treatment groups               score

 

Cohen    39 et al .      40        Epidural morphine  Patients reporting              I Naloxone 0.2 mg IV n = 20      3

5 mg             pruritus approx 4 – 6 h           II Nalbuphine 5 mg IV n   20 =

following epidural morphine

Charuluxananan    90        Subarachnoid      Patients reporting moderate     I Nalbuphine 2 mg IV n   30       3 = et al 38 .                              morphine 0.15 mg   or severe pruritus up to           II Nalbuphine 3 mg IV n = 30

24 h following subarachnoid     III Nalbuphine 4 mg IV n   30 = morphine

Alhashemi     40 et al .   45         Subarachnoid       Patients requesting             I Nalbuphine 5 mg IV + 10 mg     5

morphine 0.2 mg    treatment for pruritus           q 30 min 2 doses n   24 × =

II Diphenhydramine 25 mg IV + 50 mg q 30 min 2 doses n   21 × =

Charuluxananan    181       Subarachnoid       Patients reporting moderate     I Nalbuphine 3 mg IV n   91       4 = et al 41 .                              morphine 0.2 mg     or severe pruritus within          II Propofol 20 mg IV n = 90

4 h of subarachnoid morphine

Charuluxananan    80        Subarachnoid       Patients reporting moderate     I Ondansetron 4 mg IV n   41      3 = et al 42 .                              morphine 0.2 mg     or severe pruritus within 4 h      II Placebo n = 39

of subarachnoid morphine

Beilin      43 et al .*       29          Subarachnoid        Patients reporting pruritus        I Propofol 10 mg IV n = 17        4

morphine 0.25 mg   approx 3 – 4 h following         II Placebo n   12 =

subarachnoid morphine

 

* Study prematurely terminated because of poor response to therapy in both groups. IV, intravenous.
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Table 12.4 Treatment of pruritus – results.

 

Study and            Duration of 

reference no.          follow-up (h)        Results                        Complications

 

Cohen     39 et al .           8 approx           Median VAS for pruritus           Sedation scores increased after nalbuphine 

(30 min post-treatment)            (P   0.05) but not naloxone < lower in group II vs group I         Pain scores increased after naloxone (P   0.01) < (P   0.005)                       but not nalbuphine <

Charuluxananan        24                 Treatment success rates          VAS pain scores increased (P   0.004) group III = et al 38 .                                                 (15 min post-treatment)             vs groups I or II

I 87%

II 97%

III 100%

(P   0.12) =

Alhashemi     40 et al .       24                   Treatment success rates         None

I 83%

II 43%

(P   0.01) <

Charuluxananan         4                 Treatment success rates          10 min following study drug administration an et al 41 .                                                 (10 min post-treatment)             increased sedation score was found in group I 

I 83%                      vs group II patients (41% vs 28%) (NSD) II 61%

(P   0.001) <

Charuluxananan         4                 Treatment success rate          None et al 42 .                                                 I 33/41

II 14/39

(P   0.01) <

Beilin      43 et al .               6                      Treatment success rate            Pain on injection

I 2/17                           I 6/17 II 1/12                            II 0/12

(P   0.75)                         (P   0.03) = =

Dizziness

I 3/13

II 1/12

(P   0.61) =

NSD, no significant difference; VAS, visual analog scale.

 

scale for pruritus was less in the nalbuphine group doses had high treatment success rates, as defined by

compared with the naloxone group (P < 0.005). The patients who had recovered from moderate or severe

authors report that sedation scores increased after nal- pruritus to mild or none, 15 min following treatment

buphine (P < 0.05) and remained unchanged after   (87%, 97% and 100%, respectively; P = 0.12). The

naloxone, whereas pain scores increased after nalox- authors concluded that 3 mg intravenous nalbuphine

one (P < 0.01) and were unchanged after nalbuphine. represented the optimal treatment dose as 4 mg was

In an attempt to determine the optimal dose of associated with increased VAS pain scores postoperat-

intravenous nalbuphine for the treatment of intrathe-    ively (P = 0.004).

cal morphine-induced (0.15 mg) pruritus postoperat-                     40 Alhashemi et al . have demonstrated the superior-

ively, Charuluxananan      38 et al . randomized women ity of intravenous 5 mg nalbuphine compared with 

to receive 2, 3 or 4 mg intravenous nalbuphine in 25 mg diphenhydramine in the treatment of post-

response to a request for antipruritic therapy. All three cesarean pruritus. In their study of women receiving
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0.2 mg spinal morphine, treatment success rates, as    Nausea and vomiting defined by the proportion of patients who achieved 

a VAS pruritus score of zero after treatment, were Forty-two articles were identified from the initial

83% and 43% for nalbuphine and diphenhydramine, search. Twelve of these articles met inclusion criteria 

respectively (P < 0.01). of which 11 examined prophylaxis and one examined

Similarly, Charuluxananan      41 et al . have reported treatment of nausea and vomiting. 

the superior efficacy of 3 mg intravenous nalbuphine

versus 20 mg propofol in the treatment of moderate    Prophylaxis of nausea and vomiting

to severe pruritus in the 4 h following 0.2 mg spinal The 11 articles under review represented a total of 1307

morphine. These investigators report treatment suc- patients. Five studies considered the administration 

cess rates (as defined by patients who had recovered of spinal (dose range 0.1– 0.25 mg) and six studies the

from moderate or severe pruritus to mild or none administration of epidural (dose range 3 –5 mg) mor-

following treatment) of 83% and 61% for nalbuphine phine, respectively. All studies were in women under-

and propofol, respectively (P < 0.001). The authors going elective cesarean section. Ten of the studies were

report that 10 min following study drug administra- placebo controlled. A total of seven different pharma-

tion, an increased sedation score was found in women cologic agents and one non-pharmacologic interven-

receiving nalbuphine (41%) versus propofol (28%). tion were used in the trials. Each agent was either the

This difference was not statistically significant. primary therapy under investigation or the standard

control therapy with which the primary therapy 

Other drugs was compared. The methodologic details of these

Charuluxananan     42 et al . have reported the antipruritic    studies can be found in Table 12.5 and the results in

benefits of 4 mg intravenous ondansetron compared   Table 12.6.

with placebo in women receiving 0.2 mg spinal mor-

phine. These investigators report treatment success    Metoclopramide

rates (as defined by patients who had recovered from Metoclopramide has been used for many years for 

moderate or severe pruritus to mild or none following the prevention and treatment of postoperative nausea

treatment) of 80% and 36% for ondansetron and and vomiting. Recently, a systematic review on the

placebo, respectively (P < 0.001). efficacy of metoclopramide concluded that it was a

Beilin      43 et al . found that 20 mg intravenous propo-    poor antiemetic and that there was no demonstrable

fol given to women requesting therapy for pruritus  increase in efficacy when higher doses were used

following 0.25 mg spinal morphine had a very low                  44 (dose–response). However, we found two trials that

treatment success rate (11.8%) which did not differ investigated the use of metoclopramide in the preven-

from placebo (8.3%, P = 0.75). Treatment success tion of postoperative nausea and vomiting. Chestnut

rates were defined by the authors as pruritus scores of         45 et al . administered 0.15 mg/kg intravenous meto-

1 or 2 (on a 5-point severity scale) following treat- clopramide or placebo intraoperatively to 67 women

ment. There was a statistically significant increase in undergoing elective cesarean section who received

the occurrence of pain upon injection in the propofol either 4 –5 mg epidural morphine or 1–1.2 mg hydro-

group (6/17) compared with the placebo group (0/12, morphone. In the 4 h following surgery, women in 

P = 0.03). the metoclopramide group had a lower incidence of

In summary, propofol is not an effective treatment    both nausea (15 vs 36%, P < 0.05) and vomiting 

for pruritus after spinal morphine in this setting.    (12 vs 36%, P < 0.05) compared with placebo. Using 

Nalbuphine, in doses between 2 and 5 mg is effective a similar study design comparing intravenous 15 mg

for most patients. Four milligrams of intravenous metoclopramide with 0.5 mg droperidol in women

ondansetron may be a useful agent and does not cause 46  receiving 4 mg epidural morphine, Chestnut  et al  .

side-effects such as drowsiness or reduction in anal- reported no significant differences in the incidence of

gesia. The role of ondansetron for the treatment of  postoperative nausea or vomiting between the groups

pruritus needs more study.                              studied (Table 12.6).
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Table 12.5 Prophylaxis of nausea and vomiting – description of studies.

 

Study and      No. of    Dose and route of         Timing of prophylactic                                     Quality reference no.   patients morphine administration intervention            Treatment groups                 score

 

Chestnut         67       Epidural morphine           At cord clamping         Metoclopramide 0.15 mg/kg IV       4

et al 45 .                          4 –5 mg or hydromorphone                              (n = 34)

1.0 –1.2 mg                                         Placebo (n   33) =

Chestnut         81       Epidural morphine 4 mg     At cord clamping        Metoclopramide 15 mg IV (n   40)    4 = et al 46 .                                                                                             Droperidol 0.5 mg IV (n = 41)

Wang         175      Epidural morphine 3 mg    At end of surgery        Dexamethasone 10 mg IV (n   43)    4 = et al 49 .                                                                                             Dexamethasone 5 mg IV (n = 43)

Dexamethasone 2.5 mg IV (n   44) = Placebo (n   44) =

Tzeng          120      Epidural morphine 3 mg    At end of surgery         Dexamethasone 8 mg IV (n   38)      4 = et al 50 .                                                                                             Droperidol 1.25 mg IV (n = 38)

Placebo (n   38) =

Nortcliffe           90        Subarachnoid morphine     On arrival in recovery      Cyclizine 50 mg IV (n   30)            5 = et al 51 .                          0.2 mg                         room                        Dexamethasone 8 mg IV (n = 30)

Placebo (n   30) =

Kotelko         203       Epidural morphine 4 mg     5 min before epidural     Scopolamine (transdermal) (n   102) 3 = et al 53 .                                                             anesthesia                  Placebo (n = 101)

Connelly          80       Subarachnoid morphine     At cord clamping         IV N saline (0.1 mL/kg) at delivery,    4

et al 23 .                          0.2 mg +                                                                           + fentanyl 10 m g                             repeated 12 h later   N saline 

10 mL/h for 24 h (n   20) = IV N saline (0.1 mL/kg) at delivery, 

repeated 12 h later   naloxone + 48 m g/h for 24 h (n   20) = Nalmefene (0.25 m g/kg) at  

delivery, repeated 12 h later   N + saline 40 mL/h for 24 h (n   20) = Nalmefene (0.5 m g/kg) at delivery, 

repeated 12 h later N saline + 40 mL/h for 24 h (n   20) =

Yazigi            100       Subarachnoid morphine     At cord clamping         Ondansetron 8 mg IV (n   50)         5 = et al 37 .                          0.1 mg +                                                                 = sufentanil 2.5 m g                            Placebo (n   50)

Ho    54                                                                                          ® et al . 60 Epidural morphine 3 mg 5 min before CSE Sea-Band wrist bands (n = 30)       3

anesthesia              Placebo wrist bands (n   30) =

Harmon                                                                    ® 94 Subarachnoid morphine 5 min before spinal Sea-Band wrist bands (n = 47)       4

et al 55 .                          0.2 mg                         anesthesia                 Placebo wrist bands (n = 47)

Duggal                                                                              ® 263 Subarachnoid morphine 5 min before entering Sea-Band wrist bands (n = 122)     5

et al 56 .                          0.25 mg +                                                                              = fentanyl 10 m g   operating room          Placebo wrist bands (n   122)

CSE, combined spinal epidural; IV, intravenous.

 

Dexamethasone were found examining the role of prophylactic 

Although the mechanism of the antiemetic effect of intravenous dexamethasone for antiemesis. Upon

dexamethasone is unknown, it has been established                                   49 completion of surgery, Wang et al . gave either intra-

as an effective agent in the prophylaxis of post- venous dexamethasone (10, 5 or 2.5 mg) or placebo 

operative nausea and vomiting47,48 Three studies to 180 women receiving 3 mg epidural morphine. 
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:

 

<0.05

Complications                                                                                                                                                                                                                                                                                                            No side-effects                                                                                                                                                      attributable to                                                                                                                                                      metoclopramide reported                                                                                                                                                                                                                            Transient intraoperative                                                                                                                                                      restlessness reported                                                                                                                                                      (metoclopramide 3% vs                                                                                                                                                      droperidol 5%)                                                                                                                                                                                                                                      No side-effects                                                                                                                                            attributable to                                                                                                                                                      dexamethasone reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Restlessness reported                                                                                                                                                      Dexamethasone 0/38                                                                                                                                                      Droperidol 6/38                                                                                                                                                      P                                                                                                                                                      Placebo 0/38

 

mg                                                                                                                                                                                                                                                                                                  g 5/44                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      † mg

m

†

 

<0.05P

Requirement for rescue                                                                                                                                                      antiemetic medication                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Dexamethasone 10                                                                                                                                            4/43                                                                                                                                                      Dexamethasone 5                                                                                                                                                      Dexamethasone 2.5                                                                                                                                                      8/44                                                                                                                                                      Placebo 14/44                                                                                                                                                                                                                                                                                                                                                                                            Dexamethasone 4/38                                                                                                                                                      Droperidol 5/38                                                                                                                                                      Placebo 15/37                                                                                                              †

 

g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              * mg m

†

*

 

* † 0.01  0.05  <<

mg 8/43

P P

Combined incidence                                                                                                                                                       of nausea and                                                                                                                                                      vomiting                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Dexamethasone                                                                                                                                                      10                                                                                                                                                      Dexamethasone 5                                                                                                                                                      8/44                                                                                                                                                      Dexamethasone 2.5                                                                                                                                                      11/44                                                                                                                                                      Placebo 22/44                                                                                                                                                                                                                                      Dexamethasone 7/38                                                                                                                                                      Droperidol 8/38                                                                                                                                                      Placebo 19/37                                                                                                                                                      *                                                                                                              †

 

mg 3/43                                                                                                                                                                                                                                                                                                            mg 7/44 mg 3/44

 

<0.05) value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    value not reported)

Incidence of vomiting                                                                                                                                                                                                                                                                                                            Metoclopramide 4/34                                                                                                                                                      Placebo 12/33                                                                                                                                                      (P                                                                                                                                                                                                                            Metoclopramide 3/40                                                                                                                                                      Droperidol 3/41                                                                                                                                                      (P                                                                                                                                                                                                                                                                                                                                                                                  Dexamethasone 10                                                                                                                                                      Dexamethasone 5                                                                                                                                                      Dexamethasone 2.5                                                                                                                                                      Placebo 10/44                                                                                                                                                      (P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Dexamethasone 3/38                                                                                                                                                      Droperidol 3/38                                                                                                                                                      Placebo 3/37                                                                                                                                                      (P

 

mg 5/43                                                                                                                                                                                                                                                                                                  mg 7/44 mg 5/44

 

<0.05) value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    value not reported)

Results                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Incidence of nausea                                                                                                                                                                                                                                                                                                            Metoclopramide 5/34                                                                                                                                                      Placebo 12/33                                                                                                                                                      (P                                                                                                                                                                                                                            Metoclopramide 5/40                                                                                                                                                      Droperidol 5/41                                                                                                                                                      (P                                                                                                                                                                                                                                                                                                                                                                                            Dexamethasone 10                                                                                                                                            Dexamethasone 5                                                                                                                                                      Dexamethasone 2.5                                                                                                                                                      Placebo 12/44                                                                                                                                                      (P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Dexamethasone 4/38                                                                                                                                                      Droperidol 5/38                                                                                                                                                      Placebo 11/37                                                                                                                                                      (P

 

Prophylaxis of nausea and vomiting secondary – results.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4 Duration                                                                                                                                                      of                                                                                                                                                      follow-                                                                                                                                                      up (h)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                24

 

45                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        46                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        49                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                50

Table 12.6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Study and                                                                                                                                                      reference                                                                                                                                                      no.                                                                                                                                                                                                                                                                                                            Chestnut                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                  Chestnut                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Wang                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Tzeng                                                                                                                                                      et al.
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groups:

®

 

None                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Disorientation attributable                                                                                                                                                      to scopolamine described                                                                                                                                                      in 1 patient only                                                                                                                                                                                                                                      No reversal of analgesia                                                                                                                                                      observed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                No side-effects reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Side-effects reported in                                                                                                                                                      Sea-Band                                                                                                                                                      tightness, swollen hands,                                                                                                                                                      problems with infusion                                                                                                                                                      and itching wrists

 

0/30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        12/47                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  33/122

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ®

 

=0.001 (cyclizine vs                                                                                                                                                                                                                                                                                                            0.001 (cyclizine vs                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      0.004                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.01 = < == value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          value not reported)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                value not reported)

Cyclizine 4/30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                P Dexamethasone 17/30 Placebo 19/30 P dexamethasone) P placebo) Scopolamine 28% Placebo 44% P N saline only 8/20 Naloxone 8/20 Nalmefene low-dose 12/20 Nalmefene high-dose 12/20 ( Ondansetron 4/50 Placebo 15/50 P Sea-Band Placebo 2/30 ( Sea-Band Placebo 23/47 P Sea-Band Placebo 42/122(

 

17/47

®

 

=0.001                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.003=

Ondansetron 9/50                                                                                                                                                      Placebo 24/50                                                                                                                                                      P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Sea-Band                                                                                                                                                      Placebo 31/47                                                                                                                                                      P

 

0/30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        13/47                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  50/122

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ®

 

=0.04 (cyclizine vs                                                                                                                                                                                                                                                                                                            0.03 (cyclizine vs placebo)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.005                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.03                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.01                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.44 = < < < ==

Cyclizine 9/30                                                                                                                                                      Dexamethasone 17/30                                                                                                                                                      Placebo 18/30                                                                                                                                                      P                                                                                                                                                      dexamethasone)                                                                                                                                                      P                                                                                                                                                                                                                                                                                                                                                                                  Scopolamine 32%                                                                                                                                                      Placebo 52%                                                                                                                                                      P                                                                                                                                                                                                                                      N saline only 7/20                                                                                                                                                      Naloxone 9/20                                                                                                                                                      Nalmefene low-dose 16/20                                                                                                                                                      Nalmefene high-dose 12/20                                                                                                                                                      P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Sea-Band                                                                                                                                                      Placebo 8/30                                                                                                                                                      P                                                                                                                                                                                                                            Sea-Band                                                                                                                                                      Placebo 25/47                                                                                                                                                      P                                                                                                                                                                                                                                      Sea-Band                                                                                                                                            Placebo 56/122                                                                                                                                                      P

 

1/30                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        4/47                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  69/122

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        ®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ®

 

=0.04 (cyclizine vs                                                                                                                                                                                                                                                                                                            0.02 (cyclizine vs placebo)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.005                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.05                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.15 = < < == value not reported)

Cyclizine 10/30                                                                                                                                                      Dexamethasone 18/30                                                                                                                                                      Placebo 20/30                                                                                                                                                      P                                                                                                                                                      dexamethasone)                                                                                                                                                      P                                                                                                                                                                                                                                                                                                                                                                                  Scopolamine 42%                                                                                                                                                      Placebo 70%                                                                                                                                                      P                                                                                                                                                                                                                                      N saline only 15/20                                                                                                                                                      Naloxone 14/20                                                                                                                                                      Nalmefene low-dose 17/20                                                                                                                                                      Nalmefene high-dose 17/20                                                                                                                                                      (P                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Sea-Band                                                                                                                                                      Placebo 13/30                                                                                                                                                      P                                                                                                                                                                                                                            Sea-Band                                                                                                                                                      Placebo 6/47                                                                                                                                                      P                                                                                                                                                                                                                                      Sea-Band                                                                                                                                            Placebo 80/122                                                                                                                                                      P
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The combined incidence of nausea and vomiting different between groups. Side-effects such as a dry

was statistically less in 10 mg dexamethasone (19%,    mouth or sedation were not reported. 

P < 0.01), 5 mg (18%, P < 0.01) and 2.5 mg (25%, 

P < 0.05) doses compared with placebo (50%). No Opioid antagonists and agonist–antagonists

differences in efficacy were observed between the 5 and                  23 Connelly et al . compared two bolus doses of intra-

10 mg dexamethasone groups. Tzeng      50 et al ., in a study    venous nalmefene (either 0.25 or 0.5 µg/kg) 12 h

of similar patients, demonstrated that 8 mg intra-   apart, with naloxone infusion (48 µg/h) or placebo 

venous dexamethasone and 1.25 mg intravenous in women receiving 0.2 mg spinal morphine. These

droperidol, given immediately at the end of surgery, investigators found that the incidence of vomiting 

were both effective agents in the prevention of post-    was greater in both the 0.25 µg/kg (80%, P < 0.03) and

operative nausea and vomiting. In their study, of   0.5 µg/kg (60%, P < 0.03) nalmefene groups compared

women receiving 3 mg epidural morphine, the com-   with placebo (35%). Naloxone infusion (48 µg/h) for

bined incidence of nausea and vomiting was statisti- 24 h was no more effective than placebo for preventing

cally less in the groups receiving dexamethasone (18%, nausea and vomiting or reducing the need for rescue

P < 0.01) and droperidol (21%, P < 0.05) compared antiemetics. These studies imply that opioid antagon-

with those receiving placebo (51%). However, there ists are ineffective for the prevention of postoperative

was a higher incidence of restlessness associated with    nausea and vomiting.

droperidol (Table 12.6). In contrast, Nortcliffe      51 et al .      The 5-HT receptor antagonists are highly specific

studied patients who received 0.25 mg spinal morphine. and selective for postoperative nausea and vomiting.

The patients were randomized to receive placebo, 8 They exert their effect by binding to the chemo-

mg dexamethasone or 50 mg intravenous cyclizine. receptor trigger zone (CTZ) and vagal afferents in the

The incidence of nausea was similar in the placebo and gastrointestinal tract. In their study of 100 women 

dexamethasone groups (67% and 60%, respectively). who received 0.1 mg intrathecal morphine and 2.5  µg

Of interest, the incidence was lower in the cyclizine                           37 sufentanil, Yazigi et al . demonstrated a beneficial

group (P < 0.02) compared with the placebo group. reduction in the combined incidence of postoperative

This study was different from the other two because nausea and vomiting in women randomized to receive

the prophylactic drugs were given in the recovery 8 mg intravenous ondansetron compared with placebo

room rather than immediately after surgery. This is    (18% vs 48%, P = 0.001).

in keeping with evidence from other studies in which

dexamethasone was more effective when given pre-   Acupressure

operatively compared with postoperatively.52 Altern- Although this antiemetic remedy has been known in

atively, dexamethasone may not a reliable drug to Chinese medicine for a long time, the mechanism is

prevent postoperative nausea and vomiting in this still unclear. Peripheral nerve stimulation probably

setting. Of interest, no side-effects attributable to the plays an essential part. Three placebo-controlled stud-

use of dexamethasone were described in these trials.  ies were identified that investigated the antiemetic

efficacy of wrist bands exerting pressure upon the P-6

Other drugs acupoint. In women receiving 3 mg epidural mor-

Kotelko      53                                                                  54 et al . investigated the prophylactic efficacy phine, Ho et al . showed that wearing acupressure

of a transdermal scopolamine patch compared with wrist bands postoperatively reduced the incidence of

placebo in their study of 203 mothers given 4 mg   nausea (3% vs 43%, P < 0.05) and vomiting (0% vs

epidural morphine. Application of the patch, which   27%, P < 0.05) compared with placebo.

delivered 5                                                                  55 µ g/h scopolamine transdermally, was asso-Harmon et al . also reported a beneficial effect

ciated with a lower incidence of nausea (42% vs 70%,  from wearing acupressure wrist bands. These investig-

P < 0.005) and vomiting (32% vs 52%, P < 0.005). One ators showed that the combined incidence of nausea

patient in the scopolamine group experienced short- and vomiting was statistically less in the acupressure

lived disorientation, which required no treatment. The    group (36 vs 66%, P = 0.003) compared with placebo

incidence of dizziness (7%) and blurred vision (3%  in the first 24 h following surgery where 0.2 mg spinal

in scopolamine group vs 1.5% in placebo) was not    morphine was used for analgesia.
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In contrast, a larger study of 263 patients by Duggal a good reason, at least in theory, to use a multimodal

et al 56 . failed to show any difference in the incidence of approach to prevention and/or treatment of post-

postoperative nausea (57% vs 66%, P = 0.15) or vom-   operative nausea and vomiting.

iting (41% vs 46%, P = 0.44) when acupressure bands In a recent meta-analysis of the adverse effects of

were compared with placebo in subjects receiving intrathecal opioids in patients undergoing cesarean

0.25 mg spinal morphine. However, postoperative                                       10 section with spinal anesthesia, Dahl et al . found that

nausea and vomiting were significantly reduced in a the number of patients needed to treat with 0.05 –

subgroup of patients who gave a history of previous 0.25 mg intrathecal morphine to cause nausea in one

postoperative nausea and vomiting. The follow-up individual was 6.3 (95% confidence interval [CI],

period was only 10 h in this study compared with 48 4.2–12.5) and vomiting was 10.1 (95% CI, 5.7– 41.0).

and 24 h for the studies by Ho      54 et al . and Harmon    Logistic regression analysis showed that increasing the

et al 55 ., respectively. This may explain the differences dose of morphine increased the relative risk of post-

in the results between studies.                              operative nausea (P < 0.00001) and vomiting (P < 0.006).

In contrast, Palmer      59 et al . did not find a significant

Treatment of nausea and vomiting correlation between dose of epidural morphine (dose

Our search strategy identified only one study con- range 2.5 –5 mg) and the incidence of postoperative

cerned with the treatment of nausea and vomiting. nausea and vomiting. Interestingly, the incidence of

Cohen    39 et al . gave either 0.2 mg intravenous naloxone    postoperative nausea and vomiting in patients receiv-

or 5 mg intravenous nalbuphine for the treatment of ing epidural morphine for post-cesarean section anal-

nausea and/or vomiting in the 4 – 6 h following epidu- gesia is similar to that observed with conventional

ral morphine. These researchers found that nalbuph-                               60,61 parenteral opioid analgesia. Pain itself has also

ine decreased the incidence of vomiting (                                               62 P < 0.005) been implicated as a cause of nausea.

compared with naloxone. Nalbuphine completely abol- Patients have cited nausea as the most common rea-

ished nausea in 69% of patients with this symptom, 4  son for a delay in ambulation after cesarean section.

compared with only 20% for naloxone (P < 0.05). This symptom may also interfere with breastfeeding

and bonding with the baby.

Discussion In order to analyze critically the articles on post-

operative nausea and vomiting in post-cesarean section

Morphine administered spinally diffuses rostrally by patients who received neuraxial opioids, one must

means of diffusion or bulk flow of the CSF, reaching look at how well these articles control for confounding

the CTZ in the area postrema. Epidural morphine variables. No studies have been published that spe-

reaches this area by means of diffusion first to the CSF cifically analyze risk factors for postoperative nausea

and second through systemic absorption. Morphine and vomiting following cesarean section under re-

concentrations after epidural administration reach gional anesthesia. The published data relate either to

significant levels in the medulla oblongata within 5 – intraoperative nausea or vomiting during neuaraxial

6 h, as evidenced by the onset of trigeminal analgesia.57                63,64 anesthesia or postoperative nausea and vomiting

This is also the time when the incidence of post- related to non-obstetric surgical patients who received

operative nausea and vomiting peaks after neuraxial                     58,65 general anesthesia. To extrapolate the risk factors

morphine. identified in these studies to a population of post-

The CTZ is a highly vascularized area where the cesarean section who received neuraxial opioids is

blood–brain barrier is not effective. The CTZ area can    controversial.

be activated by direct chemical stimulation through Female gender, a history of postoperative nausea and

the CSF or blood. The central structures involved in vomiting or motion sickness and duration of surgery

the vomiting response are rich in dopamine, acetyl- have been established as major predictive factors in all

choline, serotonin, histamine and opioid receptors,                 65 adult patients. The influence of age is controversial,

and blockade of these receptors is the mechanism of while smoking seems to protect against postoperative

action of antiemetic drugs.58 This explains why drugs nausea and vomiting. In a study of patients under-

from different classes can be effective. It also gives us  64  going surgery under spinal anesthesia, Carpenter  et al.
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found the following factors correlated significantly to a different area on the wrist. A patient who is famil-

with the presence of intraoperative nausea and vomit- iar with acupressure may see or feel the difference. 

ing: development of hypotension, block height (higher Metoclopramide has a long safety record in preg-

than T5 compared with lower than T5), a history of nancy and lactation. However, it is not free from 

motion sickness, use of procaine and the use of pheny-               74–76 side-effects. In a meta-analysis on prevention 

lephrine and epinephrine (added to local anesthetic). of postoperative nausea and vomiting in the non-

A few studies have established the link between                                  44 pregnant population, Henzi et al. showed that meto-

intraoperative hypotension and nausea during spinal clopramide had no significant antinausea effect, and

anesthesia for cesarean delivery.66,67 In current obstetric only a modest effect on prevention of early vomiting

anesthesia practice, early intraoperative nausea and    (number-needed-to-treat = 5.8, 95% CI 3.9 –11).

vomiting are considered to be symptoms of hypoten- No pharmacologic agents discussed in this chapter,

sion and are treated with measures to restore blood with the exception of scopolamine and metoclo-

pressure (positioning, fluid, vasopressors) before anti- 77  pramide, have been approved for use in lactation.

emetic agents are administered. The mechanism is While cyclizine has not been implicated as having dele-

thought to be brainstem ischemia, which activates the terious effects in the pregnant women and fetus, its use

vomiting centers grouped around the medulla. Supple- in lactating women is not recommended because of

mental oxygen therapy may be beneficial in these the possibility of lactation inhibition. Sedation of

circumstances.63                                                                                     77 Intraoperative nausea and vomiting mother and baby is also a concern.

could contribute to early post-operative nausea and Because of the current controversy surrounding

vomiting, but are unlikely to play an important part  droperidol and the fact that the manufacturer plans to

in late postoperative nausea and vomiting. discontinue its production, it is unlikely to be the agent

The ideal intervention to prevent postoperative of choice in the future for preventing postoperative

nausea and vomiting in parturients who have received nausea and vomiting. Ondansetron and dexametha-

neuraxial opioids during cesarean section should be sone are not currently recommended for use in lacta-

safe to use during lactation, cost-effective, simple to tion because of a lack of evidence concerning safety.

administer and free of maternal side-effects. It is not This is unfortunate, as both these agents seem effective

possible to conclude from this review which antiemetic    and relatively free of side-effects.

is most effective or closest to the ideal but some inter- Directions for future research would be to identify

ventions are promising and warrant further discussion. patients at high risk to develop postoperative nausea

Acupressure, a non-invasive variation of acupunc- and vomiting after receiving neuraxial opioids for

ture involving constant pressure on the P6 acupoint at post-cesarean analgesia. This would allow us to stratify

the wrist, is particularly attractive. Acupressure is not patients in low-, moderate- and high-risk groups

clinically effective if nerve stimulation is blocked by according to current practice in ambulatory settings.

local anesthesia.68 There have been numerous reports The use of acupressure (with optimal placebo control)

about the efficacy of acupressure to prevent nausea or dexamethasone as a single agent or a combination

resulting from morning sickness69 and general anes- of dexamethasone and ondansetron in high-risk

thesia.70 In addition, it appears to be more effective    patients should be evaluated further. 

than placebo in patients who did not receive neuraxial The optimal treatment of nausea and vomiting 

morphine for postoperative analgesia.71 It seems as if    warrants further investigation.

acupressure is most effective if applied before admin-

istration of opioids.72 Difficulties in acupuncture

Conclusions

research, especially surrounding optimal control, still

exist.73 In studies on effectiveness of acupressure for Successful prophylaxis and treatment of pruritus sec-

prevention of nausea and vomiting, it is difficult to ondary to neuraxial morphine may be achieved with a

truly blind patients as the Sea-Band® is an elastic band number of agents. In the prophylaxis of pruritus, 4 mg

with a stud on the inside that if correctly applied exerts intravenous nalbuphine, 50 mg alizapride and 4 mg

pressure on a specific point in the wrist. The placebo ondansetron, 6 mg oral naltrexone and 50 mg intra-

studies either tried to blunt the stud or apply the band muscular hydroxyzine are all effective. Although
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shown to be effective in one study, naloxone is not to for elective cesarean section using a combined spinal–

be recommended as it is administered by a cumber-      epidural technique. Int J Obstet Anesth 2000;9:233 –7.

some, continuous infusion. Agents not useful in the 8 Kelly MC, Carabine UA, Mirakhur RK. Intrathecal diamor-

prophylaxis of itching include intravenous propofol      and assessment of side-effects. phine for analgesia after caesarean section: a dose finding study Anaesthesia 1998;53: 231–7.

and epidural butorphanol. For the treatment of  9 Stacey RGW, Jones R, Kar G, Poon A. High-dose intrathecal

pruritus, 3 –5 mg intravenous nalbuphine is the most      diamorphine for analgesia after caesarean section. Anaes-

effective agent in common use, while intravenous      thesia 2001;56:54 – 60.

propofol is ineffective. Recent work suggests that 4 mg 10 Dahl JB, Jeppesen IS, Jorgensen H, Wetterslev J, Moiniche S.

intravenous ondansetron may exhibit useful anti- adverse effects of intrathecal opioids in patients undergoing  Intraoperative and postoperative analgesic efficacy and

pruritic effects, in addition to its role as an antiemetic. cesarean section with spinal anesthesia: a qualitative and

The published evidence concerning postoperative quantitative systematic review of randomised controlled 

nausea and vomiting in cesarean section patients who      trials. Anesthesiology 1999;91:1919 –27.

received neuraxial opioids is generally of a high qual- 11 Kotelko DM, Dailey PA, Shnider SM, Rosen MA, Hughes SC,

ity. As is the case after other surgery, no single drug is       delivery. Brizgys RV. Epidural morphine analgesia after cesarean Obstet Gynecol 1984;63:409 –13.

totally reliable. Lack of stratification on known risk    12 Rosen MA, Hughes SC, Shnider SM, et al. Epidural morphine

factors for postoperative nausea and vomiting asso- for the relief of postoperative pain after cesarean delivery.

ciated with the use of neuraxial opioids in the post-       Anesth Analg 1983;63:666 –72.

cesarean section population makes interpretation 13 Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJM.

of current literature difficult. P6 acupressure seems      is blinding necessary? Assessing the quality of reports of randomised clinical trials: Control Clin Trials 1996;17:1–12.

particularly promising because of lack of side-effects 14 Horta ML, Horta BL. Inhibition of epidural morphine-

although its usefulness has not been shown to be con-       induced pruritus by intravenous droperidol. Reg Anesth

sistent. Metoclopramide and scopolamine are the only      1993;18:118 –20.

approved drugs at present for this indication. Com- 15 Horta ML, Ramos L, Goncalves Z. Inhibition of epidural

paring these agents with 5 mg dexamethasone alone      Anesth morphine-induced pruritus by intravenous droperidol. Reg 1996;21:312–7.

or combined with 4 mg ondansetron (in high-risk 16 Sanansilp V, Areewatana S, Tonsukchai N. Droperidol and

patients) would provide valuable information, which the side-effects of epidural morphine after cesarean section

could guide clinical decision-making in the future.           Anesth Analg 1998;86:532–7.

17 Ballantyne JC, Loach AB, Carr DB. Itching after epidural and

spinal opiates. Pain 1988;33:149 – 60.
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Multimodal analgesia following cesarean section:

 

Use of non-steroidal anti-inflammatory drugs

 

combined with neuraxial opioids

 

Pamela Angle & Kamal Hussain

 

Introduction neuraxial opioids were examined either alone or in

combination with an NSAID. Trials examining pain

Post-cesarean pain management has undergone con- following variable doses of neuraxial morphine or dia-

siderable evolution in recent years, shifting away from morphine combined with a fixed regimen of NSAIDs

traditional opioid-based therapy toward a more multi- were also included. Pain outcomes were considered

modal or “balanced” approach. Multimodal analgesia valid if measured using a visual or verbal analog scale

involves use of opioid and non-opioid analgesics in (VAS) or a 4-point pain intensity scale (none, mild,

combination. From a theoretical perspective, com- moderate or severe) or examined pain relief using a 4-

bining different classes of analgesics should provide   or 5-point rating scale. 

high-quality pain relief while limiting unwanted side- The two authors used different search strategies to

effects from each drug type. 1 A typical approach would identify potentially relevant articles or abstracts from

include opioids, non-opioid analgesics such as non- MEDLINE® (1981–2004), EMBASE® (1980 –2004), 

steroidal anti-inflammatory drugs (NSAIDs) includ- the Cochrane Database of Systematic Reviews and

ing acetaminophen and variable addition of local Cochrane Central Register of Controlled Trials (first

anesthetic techniques. 2 quarter 2004), and hand searches of major anesthesia

Use of NSAIDs in non-cesarean section patients has journals and abstracts of meetings from 1999 –2004.

been associated with decreased opioid consump- The search strategy included use of the following

tion, improved analgesia at rest and with movement, MeSH terms and free text terms and was not restricted

decreased uterine pain associated with pregnancy by language: [morphine], [diamorphine], [anesthesia

termination3                                       4,5 and reduced postoperative pain. This    or anaesthesia], [cesarean or caesarean], [spinal],

systematic review examined randomized trials in [epidural], [neuraxial], [multimodal], [obstetric],

which NSAIDs were studied as part of post-cesarean [ibuprofen], [naproxen], [diclofenac], [ketorolac],

pain relief in patients receiving neuraxial morphine or    [ketoprofen] and [acetaminophen].

diamorphine. Additional articles were identified from the refer-

ence lists of retrieved articles, review articles, textbooks

Methods and personal files of the authors. The names of authors

of identified abstracts were searched in an attempt to

Reports were sought of randomized double-blind locate published manuscripts. No attempt was made

trials examining the effectiveness of NSAIDs in which   to contact the authors.

post-cesarean pain was an outcome. Trials were

included if they compared regular doses of NSAIDs   Included reports

with placebo in patients receiving neuraxial (intra- Retrieved references were independently examined for

thecal/epidural) morphine or diamorphine or if these relevance by the authors with disagreement resolved

 

152

Multimodal analgesia following cesarean section

 

by consensus. Articles were considered relevant if they Trials are grouped and presented in accordance

were randomized double-blind trials conducted in   with their study design.

obstetric patients following cesarean section and at

least one arm received neuraxial morphine or dia-   Trials comparing the addition of an 

morphine in combination with an NSAID. Studies NSAID versus placebo with a fixed dose of

comparing neuraxial analgesia with patient-controlled    neuraxial morphine

intravenous analgesia or intramuscular injections or              7–10,18 Five trials involving 390 patients undergoing

not specifically addressing the effectiveness of adding elective cesarean section compared regular adminis-

an NSAID were excluded. Relevant articles were inde- tration of a single type of NSAID with placebo after 

pendently examined for quality and full manuscripts a single dose of spinal morphine (Table 13.1). The

were scored using the Jadad scale 6 (see Appendix for a NSAIDs examined were naproxen (2), indomethacin

full description of the scale). A score of 3 or more was (l), tenoxicam (l) and diclofenac (1). Quality scores

considered good quality.  ranged from 3 to 5 (Table 13.1). All studies found 

a beneficial effect of adding an NSAID to neuraxial

Data extraction and analysis                  analgesia for post-cesarean pain relief.

From each study we extracted the number of patients One placebo-controlled trial of intravenous 40 mg

treated, doses of neuraxial opioid used, NSAID regi- tenoxicam, administered following cord clamping,

 

men, study duration, analgesic outcomes and informa- examined analgesia for the first 24 h in women who  9  had 0.15 mg spinal morphine.  Similarly, Dennis  tion on adverse effects.  10  et al  .  examined analgesia for 48 h in women who 

had received 0.2 mg spinal morphine and were ran-

Results domized to receive either a single dose of 100 mg rectal

diclofenac or placebo. The remaining three studies

Reports of 14 trials were found which examined examined analgesia in patients receiving scheduled

the effectiveness of NSAIDs in combination with doses of a naproxen or indomethacin for 72 h follow-

neuraxial morphine for post-cesarean analgesia. The                                    7,8,18 ing 0.15 – 0.3 mg spinal morphine.

NSAIDs examined included naproxen, indomethacin, All five studies examined incision pain at rest over

diclofenac, ketorolac, tenoxicam and ketoprofen. 7,8,10,18  time. Four examined pain with movement  and

Eleven trials were published as full manuscripts, 7–17                    7,8,9,18 uterine pain. Three examined pain with both 

three were published in abstract form only. 18–20                                              7,8,18 There rest and movement over 72 h. In one study, the

were two abstracts21,22 of subsequently published primary outcome was pain on sitting at 36 h with a 

manuscripts 7,14 7  Overall, quality scores for these trials  secondary outcome of overall pain relief over 72 h.

ranged from 2 to 5. Four trials were excluded for the All studies examined adverse outcomes such as excess-

following reasons: two trials (manuscripts) were found ive bleeding, need for additional oxytocin, pruritus,

not to be double blinded,16,17 and two abstracts had nausea and vomiting, reduced respiratory rate and

non-extractable data. 19,20                                  neonatal side-effects.

A total of 10 studies involving 828 women were  NSAIDs were consistently associated with reduc-

eligible for inclusion. These studies received quality                                 7,8,18 tions in opioid use over time and delayed time to

scores ranging from 3 to 5. No trials specifically                       7,8,10,18 first analgesic request. In the majority of studies,

addressing the effectiveness of NSAIDs used in com- there was a clinically modest reduction in incision and

bination with neuraxial diamorphine were found.                             7,9,18 uterine pain scores over time. One study reported

No trials were found examining the effectiveness of large reductions in incision pain and peak pain scores

different NSAIDs in the setting of a single dose of  8  in the NSAID group on day 1, but not in uterine pain.

neuraxial opioid. Lastly, we found no trials that The same study did not find a significant difference in 

compared the effectiveness of route of administration uterine pain. This trial assessed analgesia in 30 women

of NSAIDs (intramuscular versus oral or rectal) in randomized to receive indomethacin (100 mg rectal

women receiving neuraxial opioids following cesarean suppository given twice daily) following 0.25 – 0.30 mg

delivery. spinal morphine. Pain scores in this study were 
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Authors’                                                                                                                                            conclusions/comments                                                                                                                                                                                                                                                                                        Naproxen produced a                                                                                                                                                      modest reduction in all                                                                                                                                            types of pain measured                                                                                                                                            Included breastfeeding                                                                                                                                            mothers, asthmatics with                                                                                                                                                      previous use of aspirin or                                                                                                                                            NSAIDs without problems                                                                                                                                            Conclusions                                                                                                                                            doses of naproxen lead to                                                                                                                                            modest reductions in pain                                                                                                                                                      at rest and movement.                                                                                                                                            Incidence of inadequate                                                                                                                                            pain relief is high days 2, 3                                                                                                                                            in both groups                                                                                                                                                                                                                                                                                                                                                                        Addition of indomethacin                                                                                                                                                      to spinal morphine leads                                                                                                                                            to high-quality pain relief                                                                                                                                            Asthmatics excluded                                                                                                                                            Breastfeeding mothers                                                                                                                                            included

/

 

/vomiting 

 

Adverse effects                                                                                                                                                                                                                                                                                        No differences in                                                                                                                                                      vaginal blood loss                                                                                                                                             or pruritus: nausea                                                                                                                                            vomiting, additional                                                                                                                                            oxytocic use,                                                                                                                                                      sedation, respiratory                                                                                                                                            rate or neonatal side-                                                                                                                                            effects                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          No differences in                                                                                                                                                      vaginal blood loss,                                                                                                                                            nausea                                                                                                                                            No adverse neonatal                                                                                                                                            effects were noted in                                                                                                                                            breastfeeding babies                                                                                                                                                      Pruritus:                                                                                                                                            Day 1: No pruritus                                                                                                                                            placebo: 1/15                                                                                                                                            indomethacin: 0/15                                                                                                                                                      Day 2: No pruritus                                                                                                                                            placebo: 12/15                                                                                                                                            indomethacin: 10/15                                                                                                                                            Day 3: No pruritus                                                                                                                                                      placebo: 11/15                                                                                                                                            indomethacin: 13/15

 

Quality score                                                                                                                                            and comments                                                                                                                                                                                                                                                                                        5                                                                                                                                                      2 breaches in                                                                                                                                            protocol (both                                                                                                                                            in naproxen                                                                                                                                            group; analysis                                                                                                                                                      by intent to                                                                                                                                            treat                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      4

h)

mg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          h: 49

(325                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 (1–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  (325                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          < h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               72

®                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ® h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            0.0009)

– <  11)

h) P

mg codeine per                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg codeine per

Remedication                                                                                                                                                                                                                                                                                        Rescue analgesia:                                                                                                                                                      Tylenol #3                                                                                                                                            acetaminophen and                                                                                                                                             30                                                                                                                                            tablet) prn; parenteral                                                                                                                                                      opioids prn                                                                                                                                            Median time to first                                                                                                                                            analgesic request:                                                                                                                                            Naproxen 22                                                                                                                                            (1–50                                                                                                                                                      Placebo 9                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Rescue analgesia:                                                                                                                                                      Tylenol #3                                                                                                                                            acetaminophen and                                                                                                                                             30                                                                                                                                            tablet) prn; parenteral                                                                                                                                            opioids prn                                                                                                                                                      Median total                                                                                                                                            additional analgesic                                                                                                                                            requests for oral                                                                                                                                            medication                                                                                                                                                      Indomethacin 4                                                                                                                                            (range 0                                                                                                                                            Placebo: 11 (range                                                                                                                                            1–20) (                                                                                                                                                      No requests for                                                                                                                                            parenteral analgesia

h                                                                                                                                                                                                                                                                                                                                                                                                                                               h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        h,

 

×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ±                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2.1 –36 0.05] 72                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      );                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        h 26.0 vs                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                h)

±

=

 

0.0001) and opioid use                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          P                                                                                                                                                                                                                                                                                        h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            0.00001)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        h) vs placebo 0.0003) 0.019) but not on < 48 <82                                                                                                                                            h, range 2–76 = P 25.7; P P 1.2 vs 5.1 0.01) over time ± ± < < h in the indomethacin

Analgesic outcome                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      P                                                                                                                                            P Naproxen group compared with placebo: lower incision pain scores (sitting) ((                                                                                                                                                      Incision pain (sitting at 36                                                                                                                                            was reduced [38.2                                                                                                                                            51.4                                                                                                                                            Uterine pain was reduced                                                                                                                                            from 12–                                                                                                                                                      Inadequate overall pain relief                                                                                                                                            was reduced on day 1 9% vs                                                                                                                                            32% (                                                                                                                                            days 2 or 3. Worst pain                                                                                                                                                      occurred from 25                                                                                                                                                                                                                  Mean pain on movement                                                                                                                                                      was decreased on day 1 in                                                                                                                                            the indomethacin group                                                                                                                                             (1.4                                                                                                                                            control;                                                                                                                                            Mean pain was reduced over                                                                                                                                                      72                                                                                                                                            group (                                                                                                                                            Median time to first analgesia                                                                                                                                            request was increased in the                                                                                                                                                      indomethacin group (39.6                                                                                                                                            range 7–                                                                                                                                            group (9                                                                                                                                            Fewer requests for additional                                                                                                                                                      analgesia in the                                                                                                                                            indomethacin group

 

mg

=15)

 

h vs                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  6 doses×

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          mg)                                                                                                                                                                                                                                                                                                   15) placebo

=

Drug regimen                                                                                                                                                                                                                                                                                        Naproxen 500                                                                                                                                                      po/pr q 12                                                                                                                                            identical placebo for                                                                                                                                            72                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Study group (n                                                                                                                                                      Indomethacin 200                                                                                                                                            mg pr followed                                                                                                                                             by 12 hourly                                                                                                                                            indomethacin                                                                                                                                            (100                                                                                                                                                      Control group                                                                                                                                             (n

g

m                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              –15

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                h g);

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        m

+10 to 20

g                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.30

–

m

g)

Study design                                                                                                                                                                                                                                                                                        2 groups                                                                                                                                                      naproxen (40)                                                                                                                                            placebo (40)                                                                                                                                            Elective cesarean                                                                                                                                            section                                                                                                                                                      Spinal morphine                                                                                                                                            0.2                                                                                                                                            spinal fentanyl                                                                                                                                            Primary outcome:                                                                                                                                            incision pain on                                                                                                                                                      sitting at 36                                                                                                                                            Follow-up: 72                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                2 groups                                                                                                                                                      (15) indomethacin;                                                                                                                                            (15) placebo                                                                                                                                            Elective cesarean                                                                                                                                            section                                                                                                                                            Spinal morphine                                                                                                                                                      (0.25                                                                                                                                            spinal fentanyl (10                                                                                                                                            m                                                                                                                                            Follow-up: 72

 

Effectiveness of an NSAID versus placebo following a fixed dose of neuraxial morphine.                                                                                                                                                                                                                                                                                                                                                                                                                                              Drug                                                                                                                                                                                                                                                                                        Naproxen vs                                                                                                                                                      placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Indomethacin                                                                                                                                                      vs placebo

8

et al.

7                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1995

Table 13.1                                                                                                                                                                                                                                                                                                                                                                                                                                              Reference                                                                                                                                                                                                                                                                                        Angle                                                                                                                                                      2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Pavy                                                                                                                                                      et al. 

Single dose if IV                                                                                                                                            tenoxicam improves                                                                                                                                            uterine pain scores (but                                                                                                                                            not wound pain scores) on                                                                                                                                                      day 1                                                                                                                                            Breastfeeding women                                                                                                                                            excluded                                                                                                                                            Overall pain relief not                                                                                                                                                      measured                                                                                                                                                                                                                  Single dose of diclofenac                                                                                                                                            pr led to comparable                                                                                                                                                      levels of analgesia and an                                                                                                                                            increased time to first                                                                                                                                            analgesia request                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Naproxen improved                                                                                                                                            analgesia and decreased                                                                                                                                            supplemental analgesic                                                                                                                                                      requests                                                                                                                                            Analysis was not by                                                                                                                                            “intent to treat”                                                                                                                                            Reasons for exclusion of                                                                                                                                            3/8 patients randomized                                                                                                                                                      but not analyzed were not                                                                                                                                            reported

 

 

/                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  <12:

 

No differences in                                                                                                                                            pruritus, nausea                                                                                                                                            vomiting, bleeding or                                                                                                                                            additional oxytocic                                                                                                                                                      use                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            No significant                                                                                                                                            differences in side-                                                                                                                                                      effects:                                                                                                                                            Incidence:                                                                                                                                            Pruritus:                                                                                                                                            diclofenac (21/25)                                                                                                                                                      placebo (16/25)                                                                                                                                            Excessive lochia:                                                                                                                                            diclofenac (2/25)                                                                                                                                             placebo (0/25)                                                                                                                                                      Nausea:                                                                                                                                            diclofenac 4/25                                                                                                                                             placebo 5/25                                                                                                                                            Vomiting:                                                                                                                                            diclofenac 7/25                                                                                                                                                      placebo 7/25                                                                                                                                            Respiratory rate                                                                                                                                             diclofenac 0/25                                                                                                                                             placebo 0/25                                                                                                                                                                                                                            No information

 

, per rectum; prn, as needed; VAS, visual analog scale.

4                                                                                                                                            Withdrawals 3                                                                                                                                            patients (2 in                                                                                                                                            placebo group,                                                                                                                                                      1 in study                                                                                                                                            group)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Not rated                                                                                                                                            Withdrawals                                                                                                                                                      8 randomized                                                                                                                                            patients were                                                                                                                                            excluded from                                                                                                                                            the analysis                                                                                                                                             (5 patients                                                                                                                                                      dropped out                                                                                                                                            secondary to                                                                                                                                            inadequate                                                                                                                                            analgesia)

h:

h:

h

mg IM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                3.5                                                                                                                                                                                                                                                                                                                                                                                                                                              3.2                                                                                                                                                                                                                                                                                                                                                                                                                                    3.2 ± 7.5                                                                                                                                                                                                                                                                                                  ± 7.8                                                                                                                                                                                                                                                                                        ±

h prn                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ±                                                                                                                                                                                                                                                                                                                                                                                                                                              ±                                                                                                                                                                                                                                                                                                                                                                                                                                              7.0 day 2)± 6

 

h prn                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  h 4

Meperidine 50                                                                                                                                            q                                                                                                                                            Rescue analgesia                                                                                                                                             was used in 5/58                                                                                                                                                      tenoxicam vs 24/59                                                                                                                                            patients in the                                                                                                                                            placebo group over                                                                                                                                            24                                                                                                                                                                                                                                                                                                                                                                        Rescue analgesia:                                                                                                                                            morphine IM q                                                                                                                                                      prn; oral co-proxamol                                                                                                                                            2 tabs q                                                                                                                                            No difference in the                                                                                                                                            type of rescue                                                                                                                                                      analgesics used                                                                                                                                            between groups                                                                                                                                            Additional morphine                                                                                                                                            requested within 12                                                                                                                                                      placebo 2/25                                                                                                                                            diclofenac 1/25                                                                                                                                            Additional morphine                                                                                                                                            required within 48                                                                                                                                            placebo 7/25                                                                                                                                                      diclofenac 6/25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ? Rescue analgesia                                                                                                                                            More additional                                                                                                                                            analgesia requested                                                                                                                                                      over time in the                                                                                                                                            placebo group                                                                                                                                            Group 1: (8.9                                                                                                                                            day 1; 13.3                                                                                                                                            day 2)                                                                                                                                                      Group 2: (7.2                                                                                                                                            day 1; 14.8                                                                                                                                            day 2)                                                                                                                                            Group 3: (6.3                                                                                                                                                      day 1; 9.1

±

±2.2)

8)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        + ±                                                                                                                                                                                                                                                                                        8,

h (                                                                                                                                                                                                                                                                                        ±

h (                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  2.1 vs 3.9 placebo) than                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ± +

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            0.028)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ±1.3)

=

No differences in wound pain                                                                                                                                            scores over time                                                                                                                                            Mean uterine pain scores                                                                                                                                            were consistently lower in                                                                                                                                                      the tenoxicam group for                                                                                                                                             24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Significant increase in mean                                                                                                                                            time to first analgesia                                                                                                                                                      request:                                                                                                                                            diclofenac: 19                                                                                                                                            vs                                                                                                                                            placebo: 14                                                                                                                                                      P                                                                                                                                            Small differences in VAS                                                                                                                                            movement scores over time                                                                                                                                            with diclofenac group                                                                                                                                                      consistently lower than                                                                                                                                            placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Mean VAS pain scores at                                                                                                                                            rest on postoperative day 1                                                                                                                                                      were higher in group 1                                                                                                                                            (placebo                                                                                                                                            group 3 (naproxen                                                                                                                                             naproxen) respectively (2.9                                                                                                                                            1.3                                                                                                                                                      Group 1 VAS pain scores                                                                                                                                            were also higher than group                                                                                                                                            3 scores with ambulation on                                                                                                                                            day 1 (5.4

 

+

mg IV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                mg

=33)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          34)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          35) ==

placebo on ×3 days

+ h

mg rectal                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg in PACU                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           mg in PACU

Tenoxicam 40                                                                                                                                            post cord clamping                                                                                                                                            vs placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Single dose of                                                                                                                                             100                                                                                                                                                      diclofenac at the                                                                                                                                            end of surgery vs                                                                                                                                            placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Group 1 (n                                                                                                                                            received placebo in                                                                                                                                                      PACU                                                                                                                                            the ward                                                                                                                                            Group 2 (n                                                                                                                                            received naproxen                                                                                                                                            500                                                                                                                                                      placebo on the ward                                                                                                                                            Group 3 (n                                                                                                                                            received naproxen                                                                                                                                            500                                                                                                                                                      followed by                                                                                                                                            naproxen 250                                                                                                                                            po q 8

g)

m

mg                                                                                                                                            h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            110

=

 

mg in both groups

2 groups                                                                                                                                                      tenoxicam (60)                                                                                                                                            placebo (60)                                                                                                                                            Elective cesarean                                                                                                                                            section                                                                                                                                                      morphine 0.15                                                                                                                                            Follow-up: 24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    2 groups                                                                                                                                            diclofenac (25)                                                                                                                                            placebo (25)                                                                                                                                                      Elective cesarean                                                                                                                                            section                                                                                                                                            Spinal morphine                                                                                                                                             0.2                                                                                                                                                      ±diclofenac vs                                                                                                                                            placebo                                                                                                                                            Follow-up: 48                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            3 groups (n                                                                                                                                            randomized; 102                                                                                                                                            analysed)                                                                                                                                                      Group 1 (placebo)                                                                                                                                            Group 2 (1 dose                                                                                                                                            naproxen followed                                                                                                                                             by placebo)                                                                                                                                            Group 3 (regular dose                                                                                                                                                      of naproxen)                                                                                                                                            Elective cesarean                                                                                                                                            section                                                                                                                                            Spinal morphine (0.15                                                                                                                                                      mg); fentanyl (15                                                                                                                                            Follow-up: 3 days

 

Tenoxicam vs                                                                                                                                            placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Diclofenac vs                                                                                                                                            placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Naproxen vs                                                                                                                                            placebo

9                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            18

2002                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    10

. 2000

Huang                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Dennis                                                                                                                                            et al.                                                                                                                                                      1995                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Goheen                                                                                                                                            et al                                                                                                                                                      (abstract)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          IM, intramuscular; IV, intravenous; NSAIDs, non-steroidal anti-inflammatory drugs; PACU, post-anesthesia care unit; po, oral; pr




Chapter 13

 

measured once daily (every 24 h). This method of              12 Yang et al . randomized 60 women to receive either

measurement may have contributed to the relatively 0.1 or 0.25 mg spinal morphine. Both groups received

high levels of pain reported because these may reflect a rectal suppository of 100 mg indomethacin immedi-

pain scores more for day 2 than day 1. ately after surgery, followed by 500 mg oral naproxen,

Angle     7 et al. examined pain scores in patients receiv-    given twice daily. The authors noted similar levels of

ing 500 mg naproxen, either orally or rectally, at regular analgesia measured at rest between groups suggesting

intervals following 0.2 mg spinal morphine. Patients a synergistic effect of NSAIDs. Patients in the 0.1 mg

were asked about wound pain, gas pain, uterine spinal morphine group had less pruritus. The authors

cramping pain and pain on movement at frequent concluded that the analgesia provided by 0.1 mg spinal

intervals over 72 h. Wound pain was the worst source morphine combined with NSAIDs produces analgesia

of pain reported by women in both groups. Pain scores similar to that obtained by 0.25 mg spinal morphine

peaked at 36 h in the placebo group with a significant combined with NSAIDs. There was less pruritus and

reduction found in the naproxen group at this time. nausea in patients who received 0.1 mg spinal mor-

Overall, pain relief was significantly improved in most phine. VAS pain scores and full opioid (codeine) use

patients receiving regular doses of naproxen on day 1    between groups were not reported.

(P < 0.001) and day 2 (P < 0.001). There was a

significant reduction in opioid use in the naproxen   Multigroup trials examining NSAIDs in

group compared with placebo. The incidence of poor   combination with neuraxial morphine,

to fair pain relief was reduced between groups on day 1 neuraxial morphine alone or NSAID alone

in NSAID vs placebo groups (9% vs 32%, P = 0.019), Three trials involving 258 women examined the effect

but not on day 2 or 3. There was no difference in the 13,14  of adding an NSAID to varying doses of epidural  or

incidence of side-effects between groups (Table 13.1).                                   15 spinal morphine (Table 13.3). Two studies examined

ketorolac given either intramuscularly or intra-

Trials examining the effect of adding an               14,15 venously. One study also examined intramuscular

NSAID to variable doses of neuraxial                   13 diclofenac. All studies followed patients for 24 h and

morphine examined incision pain only at rest. Only one study

Two studies, involving 180 women, were found that                         13 examined uterine pain. Quality scores ranged from 

examined the effectiveness of regular doses of NSAIDs    3 to 4.

in the setting of variable doses of spinal morphine In a placebo-controlled double-blind trial, Sun 

(Table 13.2).11,12                                              11           13 In one study, diclofenac was used, et al . randomized 120 parturients to one of four

and in the other indomethacin followed by naproxen12 groups. Patients received 2 mg epidural morphine

was studied. Both studies examined incision pain at with 75 mg intramuscular diclofenac, 2 mg epidural

rest and followed patients up to 24 h only. morphine alone, intramuscular diclofenac alone or

Sun     11 et al. randomized 120 women to receive vary-    placebo given both epidural and intramuscularly. 

ing doses of epidural morphine with the administra- All of the study drugs were given as a single dose. The

tion of one 75-mg dose of intramuscular diclofenac. use of epidural morphine combined with diclofenac

The control group received 4 mg epidural morphine provided improved overall pain relief compared with

and intramuscular saline. Patients receiving 3 mg   diclofenac or 2 mg epidural morphine alone.

epidural morphine combined with diclofenac reported                  14 Tzeng & Mok examined the effectiveness of a single

better analgesia and fewer requests for additional pain dose of intramuscular ketorolac compared with placebo

therapy compared with patients receiving 4 mg epidural given to parturients randomized to receive either 0 or 2

morphine alone. Overall, pain relief was better in mg epidural morphine. Patients receiving ketorolac

patients with 3 and 4 mg of epidural morphine com- used less intramuscular meperidine as rescue analgesia

bined with diclofenac, with fewer side-effects in the  and had consistently lower VAS pain scores compared

3-mg group. The authors concluded that 3 mg epidural with those receiving 2 mg intramuscular ketorolac or 2

morphine combined with diclofenac was the optimal                                14 mg epidural morphine alone. The results of this

therapy. 15  study disagree with those of a study by Cohen  et al  .

 

156

mg vs

 

/comments

mg group

value for multiple                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      mg spinal morphine P

mg epidural morphine                                                                                                                                            diclofenac results in+

Judgment                                                                                                                                                                                                                                                                              3                                                                                                                                                                                                                                                                              the best analgesia                                                                                                                                            without increased side-                                                                                                                                  effects                                                                                                                                            Asthmatics were                                                                                                                                  excluded from the study                                                                                                                                            Tests of significance                                                                                                                                  done without adjusting                                                                                                                                            the                                                                                                                                  testing                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Similar analgesia was                                                                                                                                  achieved in 0.1                                                                                                                                            0.25                                                                                                                                  groups receiving the                                                                                                                                            same NSAID regimen                                                                                                                                  and pruritus was less in                                                                                                                                            the 0.1                                                                                                                                  Study hypothesis and                                                                                                                                            conclusions relate to                                                                                                                                  analgesia but the                                                                                                                                            primary outcome,                                                                                                                                  sample size calculation                                                                                                                                            and emphasis in                                                                                                                                  reporting were placed on                                                                                                                                            pruritus                                                                                                                                  Incidence of pruritus not                                                                                                                                            reported                                                                                                                                  VAS pain scores over                                                                                                                                  time not reported

/

/

4)/10                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      0.001)< –

nausea

P

F. Similar                                                                                                                                                                                                                                                                              D (~3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              nausea &                                                                                                                                                                                                                                                                              &                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               in group 1 

, bleeding                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      :                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    h                                                                                                                                                                                                                                                                              /vomiting:

 

mg morphine                                                                                                                                            0.001). And fewer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg group ( <

Adverse effects                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        P Non-significant differences in pruritus; respiratory rate, vomiting Pruritus was worst in groups E scores found between groups C Incidence of pruritus: Group A: 17/20 Group B: 16/20 Group C: 19/20 Group D: 18/20 Group E: 19/20 Group F: 19/20 Incidence of vomiting Group A: 2/20 Group B: 5/20 Group C: 4/20 Group D: 8/20 Group E: 7/20 Group F: 7/20 Pruritus: lower with 0.1(                                                                                                                                  requests for treatment                                                                                                                                            (4/30 vs 12/28)                                                                                                                                  Differences in VAS                                                                                                                                            pruritus scores ranged                                                                                                                                  between 0.5 and 2.5                                                                                                                                            points on the VAS scale                                                                                                                                  Maximum pruritus                                                                                                                                            scores were ~4.5 vs                                                                                                                                   2.5 at 4                                                                                                                                            vs group 2                                                                                                                                  Nausea                                                                                                                                            Lower nausea                                                                                                                                  Scores over time in the                                                                                                                                            0.1                                                                                                                                  but no differences in Rx                                                                                                                                  for vomiting

 

Quality score                                                                                                                                                                                                                                                                               3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            3                                                                                                                                  Withdrawals                                                                                                                                            Results of 2                                                                                                                                  patients were                                                                                                                                            not analyzed                                                                                                                                  because they                                                                                                                                            did not                                                                                                                                  receive                                                                                                                                            NSAIDs

/

mg

min)

®

; oxycodon

h prn                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ® 4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        0.99)

=

Remedication                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  P Meperidine 50 IM q No. patients requiring additional meperidine IM (no. injections) Group A: 5/20 (8) Group B: 3/20 (3) Group C: 1/20 (1) Group D: 0/20 (0) Group E: 0/20 (0) Group F: 1/20 (1) Available Rx: Leritine acetaminophen; morphine IM or meperidine IM, Tylenol #3 No differences in parenteral opioid requests: Group 1: 4/30 Group 2: 4/28(                                                                                                                                            Time to first request                                                                                                                                  for acetaminophen                                                                                                                                            or codeine was not                                                                                                                                  different between                                                                                                                                            groups (700

 

mg)

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                0.33)=

P

≤1 for both)

 

Analgesic outcome                                                                                                                                                                                                                                                                              Addition of diclofenac                                                                                                                                            resulted in lower                                                                                                                                   uterine pain scores                                                                                                                                             for the first 12                                                                                                                                  Incision and uterine                                                                                                                                            pain were highest                                                                                                                                   over time in group A                                                                                                                                            followed by group F                                                                                                                                  Combining epidural                                                                                                                                            morphine (3 or 4                                                                                                                                  with a single dose of                                                                                                                                            diclofenac provided                                                                                                                                   the lowest mean VAS                                                                                                                                            pain scores for wound                                                                                                                                  and uterine pain (pain                                                                                                                                  scores                                                                                                                                            Highest ratings of                                                                                                                                  overall pain relief were                                                                                                                                            found in groups C, D &                                                                                                                                   E with more patients in                                                                                                                                            groups D & E reporting                                                                                                                                  excellent pain relief                                                                                                                                                                                                                                                                                                                                                              VAS pain scores                                                                                                                                  between groups were                                                                                                                                            not reported                                                                                                                                  VAS pain scores did                                                                                                                                            not differ significantly                                                                                                                                  over time (                                                                                                                                            Oral narcotics used                                                                                                                                   (mg codeine for                                                                                                                                            breakthrough pain)                                                                                                                                  were not reported

+

mg                                                                                                                                  g

mg                                                                                                                                             g                                                                                                                                                                                                                                                                                                                                                                                                                m

m

+diclofenac                                                                                                                                                                                                                                                                                                                                                                                                                          diclofenac                                                                                                                                                                                                                                                                                                                                                                                                                diclofenac                                                                                                                                                                                                                                                                                                                                                                                                                          diclofenac                                                                                                                                                                                                                                                                                                                                                                                                                diclofenac                                                                                                                                                                                                                                                                                                                                                                                                                Normal + + + ++ mg                                                                                                                                                                                                                                                                                                                                                                                                                           mg                                                                                                                                                                                                                                                                                                                                                                                                                 mg                                                                                                                                                                                                                                                                                                                                                                                                                           mg                                                                                                                                                                                                                                                                                                                                                                                                                 mg                                                                                                                                                                                                                                                                                                                                                                                                                 mg 

Dosing regimen                                                                                                                                                                                                                                                                              Group A (20):                                                                                                                                            epidural morphine                                                                                                                                  0.5                                                                                                                                            Group B (20):                                                                                                                                  epidural morphine                                                                                                                                            1.0                                                                                                                                  Group C (20):                                                                                                                                            epidural morphine                                                                                                                                  2.0                                                                                                                                            Group D (20):                                                                                                                                  epidural morphine                                                                                                                                            3.0                                                                                                                                  Group E (20):                                                                                                                                            epidural morphine                                                                                                                                  4.0                                                                                                                                  Group F (20):                                                                                                                                            epidural morphine                                                                                                                                  4.0                                                                                                                                            saline IM                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Group 1 (30): spinal                                                                                                                                  morphine 0.1                                                                                                                                            fentanyl 20                                                                                                                                  Group 2 (28): spinal                                                                                                                                            morphine 0.25

+fentanyl 20

 

±

 

200,000                                                                                                                                                                                                                                                                              h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                h :

Study design                                                                                                                                                                                                                                                                              120 women                                                                                                                                            Dose                                                                                                                                  response                                                                                                                                            study for                                                                                                                                  epidural                                                                                                                                            morphine                                                                                                                                  diclofenac                                                                                                                                            Elective                                                                                                                                  cesarean                                                                                                                                            section                                                                                                                                  Epidural                                                                                                                                            anesthesia:                                                                                                                                  2% lidocaine                                                                                                                                            with                                                                                                                                  epinephrine                                                                                                                                  1                                                                                                                                            Follow-up:                                                                                                                                  24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          60 women                                                                                                                                  Elective                                                                                                                                            cesarean                                                                                                                                  section                                                                                                                                            Spinal                                                                                                                                  morphine                                                                                                                                            (0.1 vs 0.25                                                                                                                                  mg dose)                                                                                                                                            Spinal                                                                                                                                  hyperbaric                                                                                                                                            bupivacaine                                                                                                                                  0.75%                                                                                                                                            Follow-up:                                                                                                                                  24

 

Effectiveness of an NSAID with variable doses of neuraxial morphine.                                                                                                                                                                                                                                                                              Drug                                                                                                                                                                                                                                                                              Diclofenac 75                                                                                                                                            mg IM                                                                                                                                  Single dose                                                                                                                                            NSAID vs                                                                                                                                  placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Indomethacin                                                                                                                                  +naproxen in                                                                                                                                            both groups                                                                                                                                  Multiple                                                                                                                                            scheduled                                                                                                                                  doses of                                                                                                                                            NSAID vs                                                                                                                                  placebo

 

11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            12 et al.

et al.

Table 13.2                                                                                                                                  .                                                                                                                                            Reference                                                                                                                                                                                                                                                                              Sun                                                                                                                                  1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Yang                                                                                                                                            1999                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          IM, intramuscular; NSAID, non-steroidal anti-inflammatory drug; prn, as needed; Rx, treatment; VAS, visual analog scale.

 

157

+diclofenac

 

Authors’                                                                                                                                            conclusions/                                                                                                                                            comments                                                                                                                                                                                                                                                                                                  Authors conclude that                                                                                                                                            combination epidural                                                                                                                                            morphine                                                                                                                                            therapy is superior to                                                                                                                                                      epidural morphine                                                                                                                                            alone                                                                                                                                            Diclofenac alone                                                                                                                                            provides inadequate                                                                                                                                                      pain relief                                                                                                                                            Wound pain scores                                                                                                                                            implied but not                                                                                                                                            specifically stated as                                                                                                                                                      measured at rest

 

/vomiting group:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        value not

P

<0.05 for groups C & D

Adverse effects                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    P Incidence of nausea A: 3/29 B: 6/29 C: 10/29 D: 12/30(                                                                                                                                            compared with group A)                                                                                                                                                      Note:                                                                                                                                            adjusted for multiple                                                                                                                                            testing                                                                                                                                            Pruritus incidence group:                                                                                                                                                      A: 0/29                                                                                                                                            B: 1/29                                                                                                                                            C: 27/29                                                                                                                                            D: 30/30                                                                                                                                            Excessive bleeding see                                                                                                                                                      comment in                                                                                                                                            “Withdrawals”                                                                                                                                            A: 1/29                                                                                                                                            B: 1/29                                                                                                                                                      C: 1/29                                                                                                                                            D: 0/30                                                                                                                                            Bradypnea: 0 in all groups

 

h and

Quality                                                                                                                                            score                                                                                                                                                                                                                                                                                                  4                                                                                                                                            Withdrawals                                                                                                                                            3 patients                                                                                                                                                       (1 from                                                                                                                                             each of                                                                                                                                            groups A,                                                                                                                                             B and C for                                                                                                                                            excessive                                                                                                                                                      lochia post-                                                                                                                                            cesarean                                                                                                                                            section at                                                                                                                                             12                                                                                                                                                      increased                                                                                                                                            uterine                                                                                                                                            pain from                                                                                                                                            oxytocin                                                                                                                                            use)

 

Withdrawals

 

mg IM every                                                                                                                                              as needed

h

Remedication                                                                                                                                                                                                                                                                                                  Meperidine                                                                                                                                            50                                                                                                                                            4

 

<2 for                                                                                                                                            h)

 

Analgesic                                                                                                                                            outcome                                                                                                                                                                                                                                                                                                  Overall pain relief                                                                                                                                            was better in                                                                                                                                             group D (96%                                                                                                                                                      good to excellent)                                                                                                                                            than group A                                                                                                                                            (51%);                                                                                                                                            Group B (66%);                                                                                                                                            Group C (62%)                                                                                                                                                      Group D rated pain                                                                                                                                            relief as good                                                                                                                                            (9/30) to excellent                                                                                                                                            (20/30) compared                                                                                                                                                      with group C                                                                                                                                            (18/29 good) to                                                                                                                                            (9/29 excellent)                                                                                                                                            Group D had better                                                                                                                                                      analgesia (wound                                                                                                                                            and uterine pain                                                                                                                                            were both                                                                                                                                             the first 18                                                                                                                                            Less supplemental                                                                                                                                                      analgesia was                                                                                                                                            used by group D

mg

+NS IM                                                                                                                                                                                                                                                                                                  75+

mg

mg                                                                                                                                                                                                                                                                                                   mg 

+placebo IM                                                                                                                                                                                                                                                                                                  75+

 

Dosing regimen                                                                                                                                                                                                                                                                                                  Group A (30): placebo                                                                                                                                            epidural                                                                                                                                            Group B (30): placebo                                                                                                                                                      epidural                                                                                                                                            diclofenac IM                                                                                                                                            Group C (30): epidural                                                                                                                                            morphine 2                                                                                                                                            Group D (30): epidural                                                                                                                                                      morphine 2                                                                                                                                            diclofenac IM

 

h

/

h

–10) wound

Outcome                                                                                                                                            measures                                                                                                                                                                                                                                                                                                  Verbal analog                                                                                                                                            (0                                                                                                                                            and uterine                                                                                                                                                      pain scored                                                                                                                                             at 2, 4, 8, 12,                                                                                                                                            24                                                                                                                                            Overall pain                                                                                                                                            relief at 24                                                                                                                                                      (4-point scale)                                                                                                                                            Incidence of:                                                                                                                                            Pruritus                                                                                                                                            Nausea                                                                                                                                                      vomiting                                                                                                                                            Respiratory                                                                                                                                            rate                                                                                                                                            Oxytocin use

 

h

Study                                                                                                                                            design                                                                                                                                                                                                                                                                                                  120 women                                                                                                                                            Elective                                                                                                                                            cesarean                                                                                                                                                      section                                                                                                                                            Epidural                                                                                                                                            anesthesia                                                                                                                                            4 parallel                                                                                                                                            groups                                                                                                                                                      Follow-up:                                                                                                                                            24

 

Multigroup trials examining NSAIDs in combination with neuraxial morphine, neuraxial morphine alone or NSAID alone.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Drug                                                                                                                                                                                                                                                                                                  Diclofenac                                                                                                                                            Single dose                                                                                                                                            of NSAID                                                                                                                                                      vs placebo

 

et al.                                                                                                              13

Table 13.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Reference                                                                                                                                                                                                                                                                                        Sun                                                                                                                                                      1992

There is no advantage                                                                                                                                            to combining                                                                                                                                            ketorolac with spinal                                                                                                                                            morphine and that                                                                                                                                                      ketorolac alone is                                                                                                                                            adequate                                                                                                                                            Very small sample size                                                                                                                                            Spinal fentanyl was                                                                                                                                                      given variably                                                                                                                                            between groups:                                                                                                                                            Group 1 (14%);                                                                                                                                            Group 2 (42%);                                                                                                                                            Group 3 (28%);                                                                                                                                                      Group 4 (14%)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    That use of epidural                                                                                                                                            morphine combined                                                                                                                                            with ketorolac                                                                                                                                                      provided superior pain                                                                                                                                            relief to epidural                                                                                                                                            morphine alone and                                                                                                                                            ketorolac alone                                                                                                                                            Wound pain                                                                                                                                                      measured at rest

 

 

/vomiting

 

Less pruritus in group 4                                                                                                                                            (no spinal morphine)                                                                                                                                            compared with the other                                                                                                                                            groups                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          No respiratory depression                                                                                                                                            or wound hematoma                                                                                                                                            Pruritus:                                                                                                                                                      Group A: 13/30 (43%)                                                                                                                                            Group B: 14/30 (47%)                                                                                                                                            Group C: 0/30 (0%)                                                                                                                                            Nausea                                                                                                                                            Group A: 3/30 (10%)                                                                                                                                                      Group B: 3/30 (10%)                                                                                                                                            Group C: 0/30 (0%)

 

3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              3

analog scale.

 

None                                                                                                                                            reported                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            None                                                                                                                                            reported

 

mg IV)

25

–                                                                                                                                            min to a

0                                                                                                                                                                                                                                                                                                  /h. 67–75%                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mg IM prn 3

Meperidine                                                                                                                                            (12.5                                                                                                                                            q                                                                                                                                            maximum of 50                                                                                                                                                      mg                                                                                                                                            of patients in all                                                                                                                                            groups received                                                                                                                                            meperidine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Rescue                                                                                                                                            medication:                                                                                                                                            meperidine                                                                                                                                                      50                                                                                                                                            Rescue                                                                                                                                            analgesia use:                                                                                                                                            Group A:                                                                                                                                            5/30 (17%)                                                                                                                                                      Group B:                                                                                                                                            1/30 (3%)                                                                                                                                            Group C:                                                                                                                                            16/30 (53%)

 

h

 

No differences in                                                                                                                                            mean VAS pain                                                                                                                                            scores between                                                                                                                                            groups over time                                                                                                                                                      or in maximum                                                                                                                                            mean VAS pain                                                                                                                                            scores, time to                                                                                                                                            request for first                                                                                                                                                      analgesics,                                                                                                                                            parenteral opioid                                                                                                                                            or total opioid use                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Group B had                                                                                                                                            consistently lower                                                                                                                                            mean VAS pain                                                                                                                                                      scores over 24                                                                                                                                            compared with                                                                                                                                             the other groups                                                                                                                                            96% of group B                                                                                                                                            had good to                                                                                                                                                      excellent analgesia

+

 

IV                                                                                                                                                                                                                                                                                                                                                                                                                                              IV                                                                                                                                                                                                                                                                                                                                                                                                                                    IV                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            IV + + ++ ×                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              mg IM mg mg mg mg IV h                                                                                                                                                                                                                                                                                                                                                                                                                                    mg IM IM NS 6 mg epidural mg epidural 30 + +

30 per group

mg IV q                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  =

Group 1: spinal                                                                                                                                            morphine 0.2                                                                                                                                            NS;                                                                                                                                            Group 2: spinal                                                                                                                                                      morphine 0.1                                                                                                                                            NS;                                                                                                                                            Group 3: spinal                                                                                                                                            morphine 0.1                                                                                                                                                      ketorolac 60                                                                                                                                            followed by ketorolac                                                                                                                                            30                                                                                                                                            3 doses                                                                                                                                            Group 4: spinal                                                                                                                                                      morphine (none)                                                                                                                                             ketorolac (as in                                                                                                                                             group 3)                                                                                                                                                                                                                            N                                                                                                                                            Group A: 2                                                                                                                                            morphine                                                                                                                                                      Group B: 2                                                                                                                                            morphine                                                                                                                                            ketorolac;                                                                                                                                            Group C: epidural NS                                                                                                                                             ketorolac 30

h

–10)

 

VAS pain;                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              min, 2, 8,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    h , 1, 2, 4, 6, 8, 2 / Pruritus; nausea; sedation Measurements done: post-delivery, 15 14 and at 20 Overall satisfaction at 24 VAS wound (? rest) pain scores (0 Pain relief (4-point scale); measured at 112                                                                                                                                                      Bleeding

 

h                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              h

48 women                                                                                                                                            Elective                                                                                                                                            cesarean                                                                                                                                            section                                                                                                                                                      4 groups:                                                                                                                                            spinal                                                                                                                                            anesthesia                                                                                                                                            Follow-up:                                                                                                                                                      24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          90 women                                                                                                                                            Elective                                                                                                                                            cesarean                                                                                                                                                      section                                                                                                                                            Epidural                                                                                                                                            anesthesia                                                                                                                                            3 groups                                                                                                                                            Follow-up:                                                                                                                                                      24

 

mg IM

Ketorolac IV                                                                                                                                            Multiple                                                                                                                                            scheduled                                                                                                                                            doses of                                                                                                                                                      NSAID vs                                                                                                                                            placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Ketorolac                                                                                                                                            30                                                                                                                                            Single dose                                                                                                                                                      of NSAID                                                                                                                                            vs placebo

15

1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            14

Cohen                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Tzeng &                                                                                                                                             Mok                                                                                                                                            1994                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  IM, intramuscular; IV, intravenous; NS, Normal saline; NSAID, non-steroidal anti-inflammatory drug; prn, as needed; VAS, visual 




Chapter 13

 

The authors of the latter study found no difference in Trials assessing post-cesarean analgesia in patients

pain scores, time to first analgesic request and overall receiving NSAIDs in combination with varying doses

opioid use in patients randomized to receive 0.2, of neuraxial morphine provide information needed

0.1 mg or no spinal morphine combined with regular 11  for dosing patients in the clinical setting. Sun  et al.

doses of intravenous ketorolac compared with placebo. found that the optimal dose of epidural morphine

The authors concluded that there was no advantage to combined with 75 mg intramuscular diclofenac was

combining ketorolac with spinal morphine and that 3.0 mg. It should be noted that while no studies were

ketorolac alone provided adequate analgesia. Incon- found comparing the effectiveness of NSAIDs when

sistency of these results with those of Tzeng & Mok14 given by different routes, there is evidence in the non-

and similar studies using different NSAIDs are probably obstetric population to suggest that oral administra-

explained by the small sample sizes studied per group tion of NSAIDs is equally effective with intramuscular

in study by Cohen      15                                              24 et al . (four groups with 11–13 injections. For this reason, when possible, the oral

patients per group) which makes it unlikely that the route should be the preferred method of NSAID

study could have demonstrated differences if in fact    administration.

they were present. Less convincing evidence of equivalent analgesia

was found in the single study comparing reduced

Discussion doses of spinal morphine (0.1 vs 0.25 mg) combined

with a single NSAID regimen. 12 The short duration of

Overall, the results suggest that the addition of an the study, examination of pain only at rest and failure

NSAID with neuraxial morphine provides valuable to report VAS pain scores and oral analgesic use makes

additional post-cesarean analgesia and is safe provided it difficult to assess analgesic outcomes. It should be

its specific contraindications are observed. None of  remembered that the goal of multimodal analgesia is

the studies included patients with hypersensitivity not necessarily to reduce opioid use but to improve

to NSAIDs, renal impairment, concomitant use of analgesia. The relative enthusiasm for reducing neu-

known nephrotoxins or a history of peptic ulcer dis- raxial morphine doses should be tempered by evidence

ease. Some of the studies included asthmatics who had suggesting that approximately 25% of women receiv-

previously used NSAIDs without difficulty.1,2,5 ing 0.2 mg spinal morphine combined with 500 mg

The addition of regular doses of an NSAID in oral naproxen given twice daily, reported inadequate

patients receiving equivalent doses of neuraxial mor- 7  pain relief on the second day post-cesarean section.

phine increased the time to first analgesic request, Future studies examining analgesia in this context

reduced overall opioid use, and reduced pain at rest should explore analgesia over the first 72 h with a focus

and with movement.7,8,18 Most studies demonstrated on day 2, when the effect of neuraxial morphine is

only clinically modest reductions in pain scores wearing off and patients are dependent on less potent

(including uterine pain) in patients receiving NSAIDs    therapies for pain relief. 

over time. An overall rating of pain relief is likely to 

be one of the most sensitive measures of the added   Conclusions benefits of NSAIDs and should be included as a meas-

ure in future trials.23 Unfortunately, only a few of the Overall, the results suggest that short-term use of an

studies reported this outcome.  NSAID in combination with neuraxial morphine

The studies that compare NSAIDs with neuraxial improves analgesia and is associated with minimal

morphine suggest that NSAIDs used alone provide adverse effects such as bleeding, additional oxytocin

inferior analgesia. However, combination therapy with use or neonatal outcomes in breastfeeding mothers (in

NSAIDs and neuraxial morphine provide analgesia studies examining these outcomes). While NSAIDs 

superior to that found with an equivalent dose of are clearly beneficial, most trials demonstrate only

morphine without an NSAID. This added benefit clinically modest reductions in pain scores over time

does not increase (and may decrease) the incidence of (including reductions in uterine pain) coupled with

side-effects. reductions in additional analgesic use and delayed
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time to first analgesic request. We found the beneficial 12 Yang T, Breen TW, Archer D, Fick G. Comparison of 0.25 mg

effects of adding an NSAID were most clearly demon- and 0.1 mg intrathecal morphine for analgesia after cesarean

strated when overall pain relief was examined but most       section. Can J Anesth 1999; 46:856 – 60.

studies did not report this outcome. The few available low-dose epidural morphine and intramuscular diclofenac  13 Sun H, Wu C, Lin M, Chang C, Mok MS. Combination of

studies examining pain over the first 3 days suggest      sodium in post-cesarean analgesia. Anesth Analg 1992;76: that further work is warranted to improve pain relief       64 – 8.

on the second and third days after cesarean section. 14 Tzeng JI, Mok MS. Combination of intramuscular ketorolac

and low-dose epidural morphine for the relief of post-

caesarean pain. Ann Acad Med Singapore 1994;23(Suppl):
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Background appropriate for insertion of an epidural, providing

that the prothrombin time (PT) and partial thrombo-

The subject of administration of neuraxial (spinal,    plastin time (PTT) were normal.

epidural or combined spinal epidural) anesthesia in This chapter reviews the risk of a neuraxial hema-

the parturient with thrombocytopenia is controversial. toma in the parturient who has thrombocytopenia and

The concern is that the woman may develop bleeding receives neuraxial anesthesia. A computer search of 

in the epidural or subarachnoid space (neuraxial the MEDLINE® and EMBASE® databases, covering

hematoma) resulting in a permanent neurologic dis- the time period 1980 –August 1, 2003, was performed

ability. In common with all controversial subjects, the using the key words [pregnancy], [obstetric], [platelet

quality of evidence supporting management in these count], [thrombocytop(a)enia], [an(a)esthesia/epidu-

situations is lacking. ral], [analgesia spinal] and [epidural h(a)ematoma].

In 1972, Harker and Slichter1 used the bleeding time Studies included in this review were cohort studies

(BT) to compare 100 normal subjects (mean platelet or surveys examining the definition of thrombocy-

count 250         9 ± 40 × 10/L) and 136 thrombocytopenic   topenia and risk of neuraxial hematoma in parturients

patients with various platelet disorders. The BT in with thrombocytopenia who received neuraxial anes-

patients with thrombocytopenia secondary to impaired thesia. Excluded were case reports other than those

production (marrow disorders) remained normal until reporting epidural hematomas. The outcomes of

the platelet count was less than 100     9 × 10/L. In these    interest were platelet count during normal pregnancy

patients there was a direct linear relationship between and risk of bleeding complications, specifically neur-

a platelet count of less than 100 ×    9 10/L and BT. When    axial hematoma, in parturients with a platelet count

the platelet count was less than 10 ×   9              less than 100 ×   9 10 /L, the BT 10/L and in those with pre-eclampsia. 

exceeded 30 min (normal 4.5 ± 1.5 min). In patients

 

and a mean platelet count of 17 ± with idiopathic thrombocytopenic purpura (ITP) Platelets in normal pregnancy ×

9.9      9 10/L the BT

averaged 6.5 ± 2.6 min. This study suggested that the    Normal platelet count

platelets in ITP have enhanced hemostatic capacity.  Platelets are an integral part of hemostasis. Not only do

There is no evidence that BT correlates with clinical they form the initial platelet plug after trauma to a

bleeding but the results of the study by Harker and blood vessel but they also release substances that

Slichter probably led to the belief that a platelet count encourage formation of the permanent clot. In the

of more than 100 ×   9 10/L was necessary for the safe   non-obstetric patient, thrombocytopenia is often

administration of neuraxial anesthesia. In 1991, Letsky2                                                      9 defined as a platelet count less than 150 × 10/L. What

suggested that a platelet count of 80      9 × 10/L would be    constitutes a normal platelet count in pregnancy and
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Table 14.1 Platelet count during normal pregnancy.

 

Time/place

Author     Country Study type     No.         sampled       Results                    Comment

 

Fay     3 et al.   UK       Observational, 2066        Antenatal       Platelet count decreased       No information re.

case series                   clinic            throughout pregnancy, was     derivation normal values.

significant after 32 weeks Platelet count decreases

throughout pregnancy

Freedman Canada   Random,      686        Blood donor    Mean platelet count in donors   No indication as to how

et al.4                                                                                                 9 case control control, clinic 236 ± × 50   10 /L, 1.02%       randomized; excluded

2204       (controls),        136     9 < × 10/L; in parturients     those with known cause peripartum 1621 during     mean platelet count 274   86   of thrombocytopenia; ±

labor or 24 h       9 < × 10/L, 6.4% had platelet       thrombocytopenia postpartum 9 9  count  <  ×  <  ×

136                defined as 136 10 /L   10 /L

Burrows    Canada   Prospective,    1547       Admission to   6.6% platelet count 150      Analyzed separately < × & Kelton5                                                                               9 case series obstetric unit 10/L (95%CI 6.2–7.0%)         those considered at risk

of hemorrhage

Boehlen    USA     Prospective,    287        Admission to   11.6% had platelet count       Consecutive sampling

et al.6                                                                                             9 cohort controls, labor unit or < × 150 10 /L, mean platelet controls and subjects

6770       3rd trimester    count and 2.5th percentile parturients   visit              higher in non-pregnant

women, histogram shifted 

to left

Sainio      Finland    Surveillance,    4382        Term at         7.3% had platelet count         No information re.

et al.7                                                                                             9 case series delivery < ×             < 150 10 /L, 0.57%   100    derivation normal values

×   9                  9 10 /L, 0.05% < 50 × 10/L, histogram shifted to left

Summary                     16,969                                        Approximately 7%

have platelet count 

<       9 150 ¥ 10/L, platelet histogram shifted to

left in contrast to 

non-pregnant

 

what pregnant count is safe in terms of providing had blood taken for platelet count. The total number

neuraxial anesthesia? of pregnant women included in these five studies was

The introduction of automated blood cell counters 16,969 and all found that the mean platelet count was

in the 1980s allowed investigators to explore the decreased at term compared with women in early

platelet count during normal pregnancy and its pregnancy or non-pregnant women. In some of these

changes throughout gestation. There are five large studies, the women were selected randomly, some had

studies dating from 1983 to 2000 that examined samples taken throughout pregnancy while others

platelet count either longitudinally during pregnancy3 were at term; some noted exclusions from their data

or at term,4 –7                                                   8 –10 as well as some smaller studies.    analysis while others did not (Table 14.1).

The smaller studies suggested that platelet count did               3 Fay et al. collected 2881 blood samples from 2114

not decrease during pregnancy, but because of their pregnant women (mixed gestational ages) attending

sample size and lack of a control group they are not an antenatal clinic in Bristol, UK. The original purpose

included in this review. for collecting the blood was to determine hemoglobin

In the five large studies, all women presenting either concentration and the blood was subsequently used to

at an antenatal clinic or admitted to the maternity unit obtain a platelet count. Women who developed pre-
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eclampsia later in pregnancy were excluded, leaving      25

2066 women whose platelet counts were analyzed. No Control women  Pregnant women

information is provided as to whether consecutive      20

subjects were used or the derivation of normal values       15 in non-pregnant women. These investigators found

that the platelet count decreased throughout preg-      10

nancy, with the decrease being statistically significant

from women sampled at 32 weeks’ gestation (compared        5

Percentage of women

 

(P < 0.01). Platelet volume increased significantly           0     99 –74                               424   449   474   499   500 from 35 weeks’ gestation ( with those sampled at less than 20 weeks’ gestation)        0

The authors postulated that increased destruction P <                          <5    – 0.001). –124   –149   –174   –199   –224   –249   –274    –299   –324    –349    –374    –399    –    –    –    –    > 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475

of platelets resulted in the circulation of fewer platelets                           Platelet count (GA)

that were younger and larger. Unfortunately, they Fig. 14.1 Histogram of platelet count of pregnant women

did not report the mean and range of platelet count at compared with non-pregnant women. From Boehlen 

term. Extrapolating from their graph, the mean was       6 et al . with permission. approximately 262     9 × 10/L (approximate standard

error of the mean ± 40 ×   9 10/L).

Freedman     4 et al. carried out platelet counts on 686

random, healthy blood donors and 2204 random pre- fidence interval [CI], 6.2–7%); 181 had a platelet count

natal and postpartum women (1621 during labor or   less than 100 ×   9 10/L (1.2%; 95% CI, 1.0 –1.4%). Seven

within 24 h postpartum). Women with a clinical diag- hundred and fifty-six women were diagnosed with

nosis that would account for thrombocytopenia were incidental (gestational) thrombocytopenia of preg-

excluded. The lower limit of normal platelet count for nancy. Two previous reports from these same authors

adults in this study, defined as two standard deviations provided incremental data on the first year and first 

below the mean, was 136     9                                                    11,12 × 10 /L. Among the blood 3 years of this study.

donors, 1.02% had a platelet count of less than 136 ×                    6 Boehlen et al . explored the incidence of maternal

109/L while 4.6% (n = 74) of pregnant women had a and neonatal complications in women with throm-

platelet count lower than that threshold. The lowest bocytopenia defined as a maternal platelet count of 

platelet count in parturients was 21 ×   9           less than 150 ×   9 10 /L. This 10/L. Platelet counts were performed

difference was statistically significant (P < 0.001). No on 6770 women consecutively admitted to the labor

cause was found for the thrombocytopenia in any of wards or during a prenatal visit during the last month

the pregnant women. of pregnancy. No patients were excluded. A control

In a well-designed prospective surveillance study, group consisted of 287 consecutive samples collected

Burrows and Kelton5 performed a platelet count as from all women (non-pregnant) who donated blood

part of a complete blood count of all women admitted    for the first time.

to their obstetric unit over a 7-year period. Women The mean platelet count of pregnant women was

who were considered at risk of hemostatic impairment significantly lower than control women, as was the

were classified into a separate group (e.g. hypertensive    25th percentile. A platelet count of 150 ×    9 10/L was the

disorders of pregnancy, immune disorders such as ITP first percentile in the control group and the 11.5th per-

and systemic lupus erythematosus [SLE]). The defini- centile in pregnant women (Fig. 14.1). Seven hundred

tion of thrombocytopenia was a platelet count of 150 × and eighty-six pregnant women (11.6%; 95% CI,

109/L or less. Not included in their analysis of 15,663 10.8 –12.4%) had a platelet count less than 150  ×

deliveries were 56 women who did not have a platelet      9 10/L. In 738 women this thrombocytopenia was of

count assessed prior to birth or 136 who had a stillbirth. unknown origin. The majority of the other cases of

Therefore, a total of 15,471 pregnancies were analyzed. thrombocytopenia were related to pre-eclampsia or

One thousand and twenty-seven women had a   hellp syndrome (hemolysis elevated liver enzymes

platelet count of 150 ×   9 10/L or less (6.6%; 95% con-    low platelets). Only 21% of the thrombocytopenic
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women and 2.4% of all pregnant women had a platelet or moderate thrombocytopenia. One woman with ITP

count below the 2.5th percentile for pregnant women                          9 (platelet count 24 × 10/L) received platelet transfu-

(less than 116     9 × 10/L). No cause was found in 82%    sions at delivery. The diagnosis of ITP was 10 times

of the 136 women with a platelet count less than more likely in women with a platelet count less than 

116     9                                                               9 × 10 /L. 70 × 10/L than in women with a platelet count less

The authors reported no maternal complications,                9    7 than 150 × 10 /L.

including the six women with a platelet count less than                      13 Shehata et al . suggest that thrombocytopenia

50 ×   9 10/L. The specific platelet count of these six is    caused by increased destruction (e.g. ITP) is less likely

not reported. Four of these six parturients had hellp to be associated with bleeding at a given platelet count

syndrome or pre-eclampsia; one had antinuclear anti- than if it is a result of underproduction, as in marrow

bodies and one had thrombotic thrombocytopenic disorders. The rationale for this statement is that the

purpura (TTP). platelets that circulate in destructive disorders are

As a result of this study, the authors suggest it is young and healthy whereas in disorders of inadequate

unnecessary to investigate more fully women who production the circulating platelets are a mixture of

have a platelet count of more than 115 ×   9 10/L. In    young and old. This article and two other review 

women with a normal history and physical examina- articles discuss thrombocytopenia in pregnancy; its

tion and a platelet count between 75 and 115 ×   9                                              14,15 10 /L, diagnosis, pathogenesis and management.

they suggest limited investigations such as complete In summary, maternal platelet count decreases

blood count, blood smear, hepatic function tests as throughout pregnancy; there is a shift to the left in the

well as human immunodeficiency virus (HIV) and normal distribution of platelet count at term, com-

hepatitis C serologies. A more complete investigation                                     6,7 pared with non-pregnant women. Most authorities

is indicated if the platelet count is less than 75 9 9  ×  agree that a platelet count of more than 100  ×  10  /L.  10/L in

Sainio     7 et al. conducted a 1-year population surveil-    an otherwise healthy woman is not a cause for concern

lance involving 4382 women (83.8% of the popula- for her or for her neonate. As platelet counts of 70 –

tion) with a term pregnancy at delivery. Blood samples    100 ×   9 19/L may occur in normal pregnancies, many

were not obtained in 16.2% because of refusal or authors recommend taking a “bleeding history,” per-

immediate delivery. The demographics of those who forming a general physical examination with careful

agreed and those who refused were comparable. The blood pressure measurement and examining the peri-

reference interval for the study population was 123 – pheral blood film in these women to rule out more

359 ×   9 10/L (95% CI for the lower limit was 120 –127 ×                     15,16 serious disorders. As some of these women may

109/L and the 95% CI for the upper limit was 354 –368 have mild ITP, antenatal platelet counts should be

×   9                                                15 10 /L) and showed a left shift of the distribution of reviewed.

platelet counts at term compared with the standard of

150     9 × 10/L. Their study did not include a control popu-

Platelet function testing

lation. There were 317 women whose platelet counts

were less than 150 ×    9 10/L at delivery (7.3%), 25 women    Anesthesiologists are interested in bedside testing 

had a platelet count less than 100 ×    9 10/L (0.6%), two    of platelet function and for years relied on the BT to

of whom had a platelet count less than 50 ×   9 10/L (one    determine whether neuraxial anesthesia could be

had ITP, one pre-eclampsia).  administered. The BT is influenced by many factors

Eighty-one percent of the thrombocytopenic such as female gender, patient movement and local tis-

women had normal uncomplicated pregnancies or an                               17 sue factors. Rodgers and Levin carried out a critical

obstetric disorder unrelated to thrombocytopenia reappraisal of studies of BT (1083 human studies).

(diabetes, cholestasis, twins without pre-eclampsia) They concluded that the BT may be useful in examin-

and were diagnosed with gestational thrombocyto- ing populations but not in the care of individuals and

penia. Hemorrhage among the 317 thrombocytopenic discounted BT as a test that is predictive of bleeding.

women correlated only with known risk factors for Tests, such as platelet aggregometry, are not suitable

postpartum hemorrhage, not with platelet count. There for bedside testing because of the complexity and time

was no significant transfusion risk associated with severe                             18 –20 needed to obtain results.
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Unfortunately, most studies examining platelet platelet aggregometry, there was no difference in

count and platelet function in parturients used the BT platelet aggregation between the groups even after

as the gold standard to evaluate platelet function or    incubation with l-arginine. The hypertensive group

to determine the reliability of other methods of analyz- had a longer closure time with the PFA-100® after the

ing platelet function. Currently, anesthesiologists are    samples were incubated with l-arginine. The small

evaluating two point of care instruments: the platelet  sample size, the heterogeneity and the failure of corre-

function analyzer (PFA-100®) and the thromboelasto- lation of results with traditional aggregometry mean

gram (TEG). Therefore, the original MEDLINE® and that further study is required before drawing any firm

EMBASE® search was expanded to include the key   conclusions.

words [platelet function analyzer] and [thromboelas-                   23 Sharma et al . studied the use of TEG in a hetero-

togram/thromboelastography] to answer the question: geneous population of healthy non-pregnant, pregnant

Are these tests able to predict the risk of bleeding in the and postpartum women. Excluded were those with a

epidural space following neuraxial anesthesia in a par- known coagulation disorder, pre-eclampsia, hemor-

turient with a given platelet count or a disorder such as rhage or women on magnesium, aspirin or heparin.

pre-eclampsia? All of the studies are limited by small    The pregnant women (n = 134) were at term and pre-

numbers. senting for elective cesarean section, the postpartum

The PFA-100® measures closure time of an aperture    women (n = 69) were 12–24 h postpartum prior to

in response to certain agents and is thought to rep- anesthesia for tubal ligation and the non-pregnant

resent an in vitro BT. Two small studies have evalu- women served as controls. The study was partly

ated the use of this device in obstetric patients. 21,22 designed to test new disposable plastic cups and pins

Over a 21-month period, Vincelot      21 et al. studied 110    for measuring TEG and the effect of celite on accelerat-

full-term parturients, not in labor, at a preanesthetic ing coagulation. The authors confirmed that normal

visit, and other pregnant women when they presented healthy pregnancy is a hypercoagulable state and

with thrombocytopenia or gestational hypertension.   remains so for at least 24 h postpartum. 

They defined thrombocytopenia as a platelet count  At present, there are insufficient data to indicate

of less than 150 ×   9 10/L and the women were divided   that the results of either the PFA-100® or thromboe-

into four groups based on the presence of complica- lastography are predictive of bleeding, especially in the

tions of pregnancy (normal pregnancy, [n = 110],   epidural space.

gestational thrombocytopenia [n = 38], pre-eclampsia

 

without thrombocytopenia [n = 13] and pre-eclampsia   Platelet count, platelet function with thrombocytopenia [n = 19]). and pre-eclampsia The authors concluded that platelet function was

preserved in women with gestational thrombocy- One question frequently asked, particularly in woman

topenia when the platelet count was more than with gestational hypertension (pre-eclampsia) or hellp

70 ×   9 10/L, unless anemia was present. In women with   syndrome, is whether the platelets function normally.

pre-eclampsia, PFA-100® values remained near normal This concern arose from studies that used BT only to

until the platelet count was approximately 50      9 × 10/L;   assess platelet function. BT is not considered a reliable

but it should be noted that the sample size for this method of determining the risk of bleeding and so the

group of women was very small (n = 24  19).  studies such as those by Ramanathan  et al  .  and

Marietta      22                                                                25 et al. studied platelet aggregation using McDonagh et al . which only used BT are not dis-

traditional platelet aggregometry and the PFA-100®  cussed. There are four studies that used tests other

in 14 normotensive and 15 hypertensive uncompli- than BT, often in conjunction with BT, to evaluate

cated pregnancies. Women with proteinuria or signs   platelet function. 

of disseminated intravascular coagulation (DIC) or                  26 Kelton et al. performed a prospective study of 

hellp were excluded. There was considerable hetero- 26 pre-eclamptic patients and 17 healthy pregnant

geneity in both groups, with a range of gestational age controls looking at platelet count, PT, activated PTT

from 20 to 39 weeks, even though they found that the (aPTT), thrombin clotting time, stimulated throm-

groups were similar in this respect. Using traditional boxane determination and platelet function using BT.
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These tests were performed before delivery, on post- count and abnormal TEG-derived clot formation. As

partum days 3 and 5, and 6 weeks postpartum. Nine of the upper limit of their 95% CI was a platelet count of

the 26 pre-eclamptic women were thrombocytopenic          9 75 × 10/L, they concluded that one could administer

at presentation (57–127 ×   9 10/L) and six had a platelet    neuraxial anesthesia safely if the platelet count was

count of less than 100      9 × 10/L. Five of these nine and    above that level in women with pre-eclampsia. Women

four non-thrombocytopenic pre-eclamptic women                                   9 with a platelet count less than 100 × 10/L, a prolonged

had a prolonged BT. Collagen-induced biosynthesis of BT or an abnormal TEG did not receive a neuraxial

thromboxane B2 was measured in 24 of the 26 and was anesthetic and the authors did not report how many

reduced in 13. As a result, the authors suggested that received neuraxial anesthesia and their respective

there was a significant defect in platelet function in                  28 platelet counts.

women with pre-eclampsia.                                                        29 In a case series, Sharma et al. evaluated TEG and

A prospective, observational study of 40 women platelet counts in 52 healthy pregnant women, 140

with pre-eclampsia was reported by Schindler      27 et al.    with mild pre-eclampsia and 114 women with severe

They measured platelet count, BT, platelet factor 3 pre-eclampsia. All were in active labor. Epidural anal-

(PF3) and thromboxane B2 (indirect measures of gesia was administered in women with a platelet count

assessing platelet aggregation and the release reaction).                       9 less than 100 × 10/L providing TEG parameters were

Thrombocytopenia (platelet count of less than 150 × normal (normal values were derived from the 52

109/L) was present in 15%; BT was normal in all except    healthy pregnant women). 

one who had a platelet count of less than 50 ×   9 10/L.      Patients with severe pre-eclampsia were subdivided

Based on their results they concluded that neuraxial into those with a platelet count more than or less than

anesthesia could be performed if the platelet count was 100 ×   9 10/L. Platelet count ranges were 91– 400 ×   9  10/L

greater than 100 ×   9                                                                        9 10 /L and was contraindicated in in normal pregnant women, 84 – 409 × 10/L in those

women with a platelet count of less than 50     9                                                        9 × 10 /L. with mild pre-eclampsia and 115 –351 × 10/L in those

They also concluded that a BT should be performed if with severe pre-eclampsia and a platelet count more

the platelet count was between 50 and 100 ×   9                        9 10 /L and, than 100 × 10/L. There were 34 women with severe

if abnormal, neuraxial anesthesia was contraindicated. pre-eclampsia who had a platelet count less than 100  ×

Of note, there were only two women in their study   10 9                           9 /L (mean 67 ± 17 × 10/L). In these women the

who had a platelet count between 50 and 100 ×   9 10/L    MA, as determined by TEG, was significantly hypoco-

and only one with less than 50     9 × 10/L. Their conclu-    agulable compared with the other three groups (P <

sions regarding a platelet count of less than 100 × 0.001). Ten women had a platelet count less than 100  ×

109                                                                9 /L may be valid but because they are based on small 10/L and an abnormal MA. The range of platelet

numbers and the use of a BT one has to be cautious   counts in these 10 women was 37– 66 ×   9 10/L and they

regarding their interpretation.  did not receive epidural analgesia. Three of these 10

Others have evaluated platelet function in women also had an abnormal PT and two of those three had an

with pre-eclampsia using TEG. Orlikowski      28 et al.   abnormal aPTT, possibly indicating DIC. Otherwise,

examined platelet count, BT and TEG in 49 women 85 mild pre-eclamptic and 63 severe pre-eclamptic

with pre-eclampsia (seven mild, 33 severe, nine eclam-                                            29 patients received an uneventful epidural.

psia). Eleven women had a platelet count between      DIC can occur in 21% of women with hellp 

100 and 150 ×   9 10/L and seven had a platelet count of    syndrome because of antecedent placental abruption,

less than 100 ×   9                                                                                     30 10 /L. A prolonged PT and reduced peripartum hemorrhage or subcapsular hematomas.

fibrinogen level occurred in two patients with a platelet Before administering neuraxial anesthesia in the

count less than 100 ×   9 10/L. The TEG was abnormal in    woman with hellp syndrome or pre-eclampsia with

another two women and the maximum amplitude thrombocytopenia, one should rule out a possible

(MA) reduced in all four (three of these had the lowest diagnosis of DIC. Although many suggest that TEG

platelet counts 30, 36, 59      9 × 10/L). None of the women    may be useful in predicting which patients with

who had a platelet count of less than 100     9 × 10/L, a    thrombocytopenia and pre-eclampsia could have 

prolonged BT or an abnormal TEG received neuraxial neuraxial anesthesia, there is as yet no evidence that a

anesthesia. They found a relationship between platelet 31  normal TEG will make neuraxial anesthesia safe.
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Estimating the risk of epidural creased incidence of platelet counts of less than 150 ×

109/L in obstetric patients compared with the normal

hematoma

blood donors (6.4% vs 2.2%), they defined peripartum

Neuraxial anesthesia in healthy parturients thrombocytopenia as a platelet count of less than 150

with thrombocytopenia                        9 × 10/L. All parturients who fell into this category were

Neuraxial hematomas in parturients are rare and have followed with serial platelet counts and their hospital

been published as isolated case reports. Retrospective charts were reviewed retrospectively to assess the type

reviews of neuraxial anesthesia in parturients with    of anesthesia provided. 

thrombocytopenia have not reported any cases. This Sixty-one of 104 parturients with unexplained

may be because of their rarity, because of failure to thrombocytopenia requested and received epidural

report these cases or because neuraxial anesthesia is anesthesia (37 continuous, 24 single shot). The platelet

avoided in any woman considered at risk for develop- count was not available for most of these patients at the

ing a neuraxial hematoma. The rarity of neuraxial time of epidural anesthesia but one woman was denied

hematomas may lead an anesthesiologist to believe epidural anesthesia based on thrombocytopenia. Seven

that administration of neuraxial anesthesia may be safe 9  women had platelet counts of less than 100  ×  10/L

under certain circumstances. The risks and benefits of and three received an epidural (two had a platelet

the procedure have to be assessed for each individual    count between 50 and 74 ×   9 10/L and one had a count

woman. As informed consent involves supplying a                        9 between 75 and 99 × 10/L). Seventeen patients with

description of risks, including an approximate incid-                                  9 platelet counts of 100 –125 × 10/L and 41 with platelet

ence, it is important to review the literature as to the    counts of 126 –150 ×    9 10/L also received epidural anes-

safety of neuraxial anesthesia in parturients. thesia. The lowest platelet count in this study was 21  ×

There are three studies available in which throm-      9 10/L. No woman with a platelet count of less than 50

bocytopenic parturients received neuraxial anesthe-    ×   9 10/L received an epidural. None of the women who

sia32–34 (Table 14.2). All the studies were retrospective had epidural anesthesia had post-partum neurologic

and reviewed epidural anesthesia in parturients with                  32 complications.

thrombocytopenia, recognized or unrecognized.32–34                          33 Rasmus et al. reviewed the charts of all women

Rolbin     32 et al . assessed the mean platelet count of   (2929) who had a vaginal or cesarean delivery over a 

686 random blood donors (non-pregnant, both sexes) 6-month period. All had platelet counts using the

and 2204 randomly selected women during pregnancy automated Coulter Counter® and the result was not

and the postpartum period. Based on the results of this available in most cases prior to administration of 

initial testing and the finding that there was an in- neuraxial anesthesia. The normal platelet count in 

 

Table 14.2 Platelet count and type of anesthesia.

 

No. platelet     No. platelet count 50 –100   count < 50 ¥

Type of study,                                     9                  9 Population No. ¥ 10 /L/no. 10/L/no.

Author    country        studied      studied        epidural        epidural or spinal   Comments

 

Rolbin     Retrospective,    Term          686 control/     73               0                    No complications et al 32 .      Canada           parturients    2204 subjects

Rasmus Retrospective,    Term         2929           15/10           94                  2 spinals, 2 epidurals in 

et al 33                                                                                                                9 . USA parturients < × 50   10 /L, (platelet counts 

of those: having neuraxial

block 18, 24, 35, 38 9  ×  10/L)

Beilin       Retrospective,    Term          15,919          80/30            ?/0                  No epidural placed if 

et al 34 9  .  USA  parturients  platelet count  <  ×

50 10 /L,

did not state how many had 

platelet count  9  <  50  ×  10/L

 

171




Chapter 14

 

non-pregnant controls and males was 150 – 400 ×     9 10/L were found to have ITP. However, there are no

109               9 /L ( ± 30 × 10/L).                                      case series specifically examining anesthetic manage-

One hundred and eighty-three (6%) parturients ment of parturients with ITP. In their review of man-

had platelet counts of  100 –150 ×    9                                                                  35 10 /L and 24 (0.8%) agement of ITP in pregnancy, Gill and Kelton quoted

had platelet counts of less than 100 ×   9                                         32                   33 10 /L. Ten of the studies by Rolbin et al . and Rasmus et al . to

these were present on admission to hospital. Of the 10 argue that neuraxial anesthesia is safe in women with

with antepartum thrombocytopenia, one had May– mild to moderate thrombocytopenia. A definition of

Hegglin anomaly and she had a spinal for a cesarean    mild to moderate is not given. 

delivery following a platelet transfusion. Another with Guidelines for the management of ITP published 

ITP (platelet count 82     9                                                                                36 × 10 /L) had an epidural. The by the British Society for Haematology state: “In 

remaining eight women had general anesthesia or no general, patients with a platelet count of more than 

anesthesia. There were five women who had thrombo-   80 ×   9 10/L, in the absence of pre-eclampsia are unlikely

cytopenia of unknown origin discovered postpartum. to have significantly altered platelet function.” With

Four of the five had epidural anesthesia for vaginal  rare exceptions, platelet function is not adversely

or cesarean delivery. Ten of the 14 who had a platelet affected in ITP and may be enhanced as it is a disorder

count of less than 100 ×   9 10/L postpartum had ante-   of increased destruction. The American Society of

partum platelet counts that were greater than 100 × Hematology panel recommends prophylactic platelet

109/L. There were nine women with platelet counts of transfusions to prevent maternal bleeding during

less than 50     9                          9 × 10 /L (range 18 – 42 × 10/L). Two of    planned cesarean section only in women with platelet

these women (platelet counts 18 and 32 ×   9           counts less than 10 ×   9 10 /L) had 10/L and consider platelet trans-

ITP. The woman with a platelet count of 18     9 × 10/L    fusion unnecessary in women with platelet counts

had an epidural for a vaginal birth. Again, no post- more than 30 × 9 37  10  /L and no bleeding symptoms.

partum neurologic complications were reported in the In a discussion on management of ITP in the adult

women who received neuraxial anesthesia.33                                              38 in 1977, Lacey and Penner presented the results of 

More recently, Beilin      34 et al . retrospectively reviewed    a study evaluating bleeding manifestations in ITP

all charts of women who had thrombocytopenia (as patients (no bleeding, minimal bleeding from trauma,

defined as a platelet count of less than 100 ×   9 10/L)    spontaneous but self-limited, spontaneous, requiring

during the peripartum period from March 1993 to special attention and massive uncontrolled or poorly

February 1996. They sought to identify the etiology of controlled). These authors reported that a platelet

thrombocytopenia, type of anesthesia, mode of deliv-    count of more than 50 ×   9 10/L correlated with no

ery and any complications. Of 15,919 women who bleeding or minimal bleeding from trauma and they

delivered during the period, there were 80 with platelet 9  suggested that a platelet count of more than 50  ×  10/L

counts of less than 100 ×   9 10/L. Thirty had epidural   in patients with ITP did not result in an increased risk

anesthesia when the platelet count was less than 100    of bleeding.

×   9 10/L (range 69 –98 ×   9 10/L). Twenty-two had an     In the author’s own obstetric unit, spinal anesthesia

epidural placed when the count was above 100 ×   9 10/L    is used for cesarean section in women with a stable

but it subsequently decreased below 100     9                                                      9 × platelet count of more than 50 × 10 /L (58 – 10/L who have not

99    9 × 10/L). Twenty-eight did not receive epidural   previously had any evidence of bleeding or bruising 

anesthesia (platelet counts were 28–94 ×   9 10/L). The   at that particular count and have no additional risk

platelet count considered by the anesthesiologist as too factors for bleeding. We consider spinal safer than epi-

low to insert an epidural ranged from 34 to 90 ×    9 10/L.    dural anesthesia because spinal needles are smaller. 

Again, there were no documented neurologic com-

plications postpartum.34                                 Pre-eclampsia, thrombocytopenia and

There is little evidence in the literature, other than    neuraxial anesthesia

that described above, to define a platelet count below There are four studies that reported the results of neur-

which one should not perform neuraxial anesthesia in axial anesthesia in women with pre-eclampsia and a

a parturient with ITP. In the studies described, several                                          9   29,39 – 41 platelet count of less than 100 × 10 /L (Table

of the parturients with platelet counts below 100 ×   14.3).
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Table 14.3 Neuraxial anesthesia, thrombocytopenia and pre-eclampsia.

 

Epidural with

Study type,                       No. of        Platelet count    platelet count

Author                                                        9                     9 country Population subjects 50 –100 ¥ 10 /L 50 –100 ¥ 10/L Comments

Hogg     Retrospective,  Severe pre-        327          18              7                No complications reported et al 39 .     USA              eclamptics in 

labor

Sharma  Case series,     Healthy pregnant  52 controls/   34               ?                10 of 34 had abnormal MA et al 29 9  .  USA  controls, mild  140 mild/  (platelet counts 37– 66  ×

10 /L,

pre-eclamptics,     114 severe                                       5 of those had abnormal severe pre-  coagulation profile). Could 

eclamptics in have epidural if MA normal if 

active labor 9  platelet count  <  ×

100 10 /L,

63 severe pre-eclamptics 

received epidural. No 

complications

Head     Randomized     Severe pre-       116: 56        6              3               Randomized to receive et al 41 .     case series,       eclamptics in        epidural/                                             epidural or intravenous PCA. 

USA        labor           60 PCIA                                Women ineligible if platelet 

count         9 < × 80   10 /L

Outcome cesarean delivery 

rate, 3 of 6 with platelet count 

<        9 100 × 10/L were in epidural group

Vigil-De   Retrospective,   Parturients with    119: 71 prior  49; 40 had        36; 24 epidural/   12 with platelet count Gracia                                                                                          9 Panama HELLP                to delivery neuraxial 4 spinal < × 50   10 /L had epidural. 

et al 40 .                                                                    anesthesia                              No reported complications

 

MA, maximum amplitude; PCA, patient-controlled analgesia.

 

Hogg     39 et al . carried out a secondary retrospective    enzymes and low platelet count. The PT and aPTT

analysis of data from a multicenter trial of aspirin for were normal before anesthesia was administered.

women at high risk for pre-eclampsia. Their primary    Fifty-eight of the 71 women with antepartum hellp

interest was whether epidural analgesia increased the had epidural anesthesia, four had spinal anesthesia and

risk of cesarean delivery, pulmonary edema and renal nine had general anesthesia for their cesarean section.

failure. There were 444 women with a diagnosis of Thirteen women had a platelet count less of than 50  ×

severe pre-eclampsia. Among these women, 327 (74%)      9 10/L and 12 of those had epidural anesthesia; seven

had labor and of those 209 (64%) had epidural anes- had a platelet transfusion immediately before neur-

thesia. Among the laboring women, 18 had platelet axial anesthesia. There were 36 women with platelet

counts of less than 100 ×   9                                               9 10 /L; seven had epidural counts of 51–100 × 10/L; four had spinal anesthesia

anesthesia (six had platelet counts 75 –99 ×    9 10/L and    and 24 had epidural anesthesia. The remaining eight

one 50–74     9                                          39 × 10 /L). No complications were reported.    patients had general anesthesia. The other 22 women

Vigil-De Gracia      40 et al . retrospectively examined the    with hellp syndrome and a platelet count of more

type of anesthesia and neurologic outcome in women                 9 than 100 × 10/L had epidural anesthesia for their

with hellp syndrome having cesarean section. The   cesarean section. None of the women with hellp 

study covered the period July 1, 1996 to June 30, 2000. syndrome who received neuraxial anesthesia had post-

One hundred and nineteen women were diagnosed                            40 partum neurologic problems.

with hellp  41  syndrome; of the 85 who delivered by  In a randomized controlled trial, Head  et al.

cesarean section there were 71 who were diagnosed compared the use of intravenous patient-controlled

with hellp prior to cesarean section. The diagnosis of analgesia (PCA) meperidine with patient-controlled

hellp was based on the clinical diagnosis of pre- epidural analgesia on cesarean delivery rates in women

eclampsia and evidence of hemolysis, elevated liver with severe pre-eclampsia. Women with a platelet
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count of less than 80 ×   9 10/L were ineligible. The recent four reports, one of the patients had unrecog-

incidence of hellp syndrome was similar between nized neurofibromatosis (unlikely responsible for 

groups (14% epidural, 22% opioid). The mean platelet                                         44 the subsequent epidural hematoma), another an

count was 186 ± 52 ×   9                                                         47 10 /L in the epidural group and ependymoma (attempted spinal) and another devel-

183         9                                                                                             45 ± 62 × 10 /L in the opioid group. In a personal oped DIC while the epidural was in situ . In the fourth

communication, Dr. John Owen stated that six of the case, the woman had an eclamptic seizure in the recov-

116 women studied had an antepartum platelet count ery room following epidural anesthesia for cesarean

of less than 100      9                                                 46 × 10 /L; three in the epidural group section. Only 4 mL of clot were removed at laminec-

(J. Owen, personal communication via e-mail May 11, tomy. This is the only case report in the literature

2003). There were no maternal complications. where the parturient had thrombocytopenia prior to

The rarity of epidural hematomas make it difficult    neuraxial anesthesia.

to come to any firm conclusions with respect to the It is impossible to estimate the incidence of 

studies that were looking at neurologic outcome com- neuraxial hematomas from case reports as many may

pared with platelet count. All are limited by their retro- be unreported and the denominator of women having

spective nature, small numbers of women with platelet neuraxial anesthesia in certain circumstance (e.g. pre-

counts of less than 100 ×   9 10/L and even smaller eclampsia) is unknown.

numbers with platelet counts of less than 50 ×   9 10/L.      There are four large series examining complications

In a survey of American anesthesiologists (both aca-                              48 –50 of labor epidural analgesia. Two were prospective

demic and those in private practice) all would place  and two retrospective. Two of the epidural hematomas

an epidural in an “otherwise healthy parturient” with                                      43 reported in Loo et al .’s review were from the 

a platelet count of less than 100     9                                          48,49            48 × 10 /L. Sixty-six retrospective studies. Crawford was the first to

percent of those in academic and 55% of those in retrospectively review maternal complications in a

private practice would place an epidural if the platelet consecutive series of 26,490 epidural blocks for labor

count was between 80     9                 9 × 10 /L and 99 × 10/L. Sixteen    analgesia and 567 patients who had an epidural for

percent of those in academic and 9% of those in insertion of a cervical cerclage, termination of preg-

private practice would place an epidural if the platelet nancy or removal of a retained placenta. He excluded

count was between 50     9                 9    42 × 10 /L and 79 × 10 /L.          epidurals administered for elective cesarean section

and eliminated minor or temporary complications.

Reports of neuraxial hematomas following The review thus examined outcome of 27,057 epidural

obstetric neuraxial anesthesia blocks and covered the dates October 1968 to February

In the non-obstetric population, the risk of a neuraxial 1985. In this series he described a case of an epidural

hematoma in patients without known risk factors has abscess arising in a small epidural hematoma in a

been estimated at 0.2–3.7 in 100,000 epidural blocks.43 woman with streptococcal bacteremia. After laminec-

In 2000, Loo      43 et al. reported that there were only seven    tomy the woman had complete recovery. 

cases of epidural hematomas after obstetric epidural                                   49 A report by Scott and Hibbard relied on responses

anesthesia in the English literature from 1966 to to a questionnaire sent to all obstetric units in the UK

November 1998. No cases were reported to that date requesting information regarding serious adverse

with obstetric spinal anesthesia. Three of the epidural events following epidural anesthesia for the previous

hematomas were managed conservatively and data on 5-year period (1982–1986). There was a 75% response

some of the seven cases were sparse. Since that time rate, representing 78% of births in the UK. There were

there have been three additional cases reported in the 506,000 epidurals administered for labor analgesia and

English literature following obstetric epidurals44 – 46 cesarean section in the responding units. There was

and one following attempted spinal anesthesia.47 In one epidural hematoma reported in this series which

only one case was thrombocytopenia (platelet count was treated surgically and was still improving at the

71 ×   9                             46 10 /L) present prior to neuraxial block.           time of the report.

In several of the cases included in Loo                                         50 et al .’s review, Scott and Tunstall reported on a 2-year prospect-

the diagnosis was clinical or there was an additional ive study of serious complications associated with all

risk factor at the time of neuraxial anesthesia.43 In the    spinal (n = 14,856) and epidural blocks (n = 108,133)
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for obstetrics. Data were requested from consultant- increased risk when the platelet count is more than 

led obstetric units and a member of the Obstetric           9 100 × 10/L, but the numbers of women with a platelet

Anaesthetists’ Association was personally responsible    count less than 100 ×   9 10/L receiving neuraxial anes-

for completing a questionnaire for each of the 2 years. thesia are small. Current evidence, albeit based on

Seventy-two were returned for 1990 and 79 for 1991. small numbers and testing that has not been shown to

No epidural hematomas were reported. be predictive of epidural space hemorrhage, suggests

Paech      51                                                                                                9 et al. prospectively collected data on all that a platelet count of more than 80 × 10/L is ade-

epidural blocks (n = 10,995) performed for labor and quate for administration of neuraxial anesthesia, pro-

delivery in a single institution for the period July 1989 viding there are no additional risk factors. A recent

to August 1994. No epidural hematomas were reported. survey confirmed that 64 –78% of units were willing to

To date, obstetric anesthesiologists have avoided administer neuraxial anesthesia if the platelet count

administering neuraxial blocks in patients considered    was 80 ×   9            53 10 /L or above.

at risk of developing an epidural hematoma so it is As always, the risks and benefits for each individual

difficult to determine the specific risk related to a patient have to be assessed before neuraxial anesthesia

given platelet count or in a woman with an additional is administered. If the benefits of neuraxial anesthesia

risk (e.g. pre-eclampsia). In the retrospective studies outweigh the risks then spinal anesthesia may be safer

described above, 48,49 there is no indication as to the    than epidural anesthesia. 

number of epidurals or spinals that were performed

during the study period, making it impossible to calcu-

late the incidence. It also is difficult to determine    References
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Introduction Given the enormous number of women involved, this

more liberal approach could be scientifically justified if

Mothers presenting for elective cesarean section under an important benefit associated with intake could be

regional or general anesthesia, and who have received proven. Whatever the practice, an informed debate is

aspiration prophylaxis such as H2 antagonists or pro- desperately needed. However, evidence that purports a

ton pump inhibitors, do not appear to have a signific- benefit is lacking. Opinion leaders, whose interpreta-

ant risk of aspirating gastric contents.1 Pulmonary tion of the available facts is based on physiologic prin-

aspiration of gastric contents is predominantly asso- ciples and limited observational data or anecdotal

ciated with emergency cesarean section, when sur-   reports, inevitably drive practice.

gery is frequently carried out in rushed and stressed

situations.                                                  Historical perspective

In modern obstetric practice, there is huge variation

in both practice and policies regarding feeding and In the second half of the 19th century in-hospital

drinking in labor. These discrepancies have come maternal mortality was 5 –10 times higher than that

about because of the lack of evidence to support nil- seen in mothers delivered at home, with puerperal sep-

by-mouth policies and the belief by many clinicians, sis being the main cause of death. The advent of anti-

particularly midwives, that starving in labor is inher- sepsis helped to reverse this trend. However, during

ently wrong. Nil-by-mouth policies were introduced the period 1900 –1930 the USA and UK had some of

more than 50 years ago in an attempt to reduce pul- the highest rates of maternal mortality in the world.

monary aspiration following general anesthesia. In the This has been attributed to excessive obstetric inter-

developed world few clinicians who care for women in vention, by hospital practitioners in the USA and in

labor have experience of this frightening complication. the UK by general practitioners administering general

The onus has therefore shifted to the obstetric anesthe- anesthesia for instrumental deliveries in the home. The

siologist to provide evidence that nil-by-mouth pol- decline in maternal mortality, which began in the 1930s,

icies are beneficial. In the meantime, many midwives,  was dramatic and can be attributed to antibiotics,

supported by increasingly influential user groups in blood transfusion, ergotmetrine, improved treatment

maternity services, support feeding and drinking in                                             2 of pre-eclampsia and safer cesarean sections.

labor, because of the theoretical metabolic and psy- The move to hospital deliveries in the early part of

chological benefits. There is limited evidence support- the 20th century in the USA and somewhat later in 

ing all viewpoints.                                          the UK did not per se influence maternal mortality 

Pulmonary aspiration is now so rare it is an impos- but allowed the easier implementation of organized

sible endpoint to investigate even by large multicenter maternity care. This inevitably meant a greater num-

clinical trials. Even if feeding and eating in labor is ber of obstetric interventions, many of which required

related to this potentially fatal complication, its rarity general anesthesia. Curtis Mendelson, who died in

may well justify the risk of allowing a more liberal 2002, was the obstetrician who highlighted the serious

approach to caloric intake in normal women in labor. consequences of gastric aspiration in his landmark
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paper of 1946.3 In this paper, he reported 66 cases of

Pregnancy physiology and the risk

pulmonary aspiration out of a study base of 44,016   of gastric aspiration pregnancies. It is interesting that of the 45 who had the

aspirated material inspected, only five aspirated solid Gastroesophageal reflux is common in pregnancy.

food. It is often overlooked that only two of these Studies of esophageal pH have demonstrated increased

women died and this was attributed to asphyxia sec-                                         4,5 acidity, even in asymptomatic women. This can be

ondary to the aspiration of solid food. In the remain- attributed to both an increase in intragastric pressure

ing mothers, who developed aspiration pneumonitis, and a fall in lower esophageal sphincter pressure,

there were no fatalities. “Mendelson’s syndrome” has probably as a result of the relaxing effects of proges-

since been associated with pulmonary aspiration         6 terone. Opioids and some anesthetic agents can com-

pneumonitis. It must not be forgotten that at this time                        7 pound these effects.

general anesthesia meant inhalational ether and was Measuring gastric emptying during pregnancy and

frequently administered, as Mendelson observed, by labor presents technical and ethical challenges and a

“a new and inexperienced intern.” Mendelson’s advice variety of techniques have been used. Pregnancy does

at this time became the cornerstone of anesthetic prac- not significantly alter the rate of gastric emptying. 

tice during subsequent decades. He advocated: It has been shown that gastric emptying is not delayed

• the withholding of food during labor; in healthy, non-obese, term parturients who ingest 

• the greater use of regional anesthesia; 300 mL water after an overnight fast. However, once

• the administration of antacids; labor begins, most studies indicate that there is a

• emptying the stomach prior to general anesthesia; reduction in the ability of the stomach to empty physio-

and                                                  8 –31 logically (Table 15.1). Studies using absorption of

• the competent administration of general anesthesia. acetaminophen (paracetamol), which is not absorbed

 

Table 15.1 Studies of gastric emptying during pregnancy.

 

Method of assessment             Study period                           Gastric emptying

 

X-ray (1938)8                           Labor (10 subjects)                           Delayed in 2 subjects

X-ray (1950)9                           3rd trimester and labor                       3rd trimester: no delay

3rd trimester opioids: marked delay + Labor: slight delay

Labor opioids: marked delay +

X-ray (1956)10                          Labor (12 subjects)                           Delayed in 1 subject

Large volume test meal (1958)11        Serial study. Small numbers                  No change

2nd and 3rd trimester, Postpartum

Double sampling test meal (1970)12     3rd trimester and labor                       Labor: delayed, with altered pattern of 

emptying

Paracetamol absorption (1975)13       Labor with IM opioids                       Labor: slight delay

Postpartum: 2–5 days                      Labor opioids: marked delay +

Paracetamol absorption (1977)14       Labor                                      Labor: slight delay

Labor epidural analgesia (no opioid): + slight delay

Epigastric impedence (1987)15         Non-pregnant controls, 3rd trimester,         No delay

60 min postpartum

Paracetamol absorption (1988)16       Non-pregnant controls, 8 –11 weeks’          No delay

gestation, 12–14 weeks’ gestation            Delayed

 

Continued
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Table 15.1 (continued)

 

Method of assessment             Study period                           Gastric emptying

 

Paracetamol absorption (1991)17       Non-pregnant controls, 1st, 2nd and 3rd     No delay in any of the three trimesters

trimesters

Paracetamol absorption (1991)18       Post-cesarean section                      Delayed

Epidural fentanyl 100 m g

Paracetamol absorption (1991)19       Postpartum:                               No delay

Day 1 and day 3, 6 weeks

Real time ultrasound (1992)20           Non-pregnant controls                      No delay

3rd trimester

Applied potential tomography          Sequential study, 10 mothers:               No delay (1992)21                                37– 40 weeks’ gestation

2–3 days postpartum

6 weeks postpartum

Paracetamol absorption (1992)22       Labor with epidural analgesia:                Delayed in mothers receiving fentanyl

(i) Bupivacaine 0.375%

(ii) Bupivacaine 0.375% fentanyl 100 m g +

Paracetamol absorption (1993)23       Non-pregnant controls, 1st, 2nd, 3rd         Pregnancy; no change

trimesters.

Postpartum: 2 h,                            Postpartum 2 h: delayed 18 –24 h

24 – 48 h                                             24 h: no delay >

Paracetamol absorption (1993)24       Labor:                                     Epidural opioids delayed gastric emptying

(i) Bupivacaine 0.25%

(ii) Bupivacaine 0.25% fentanyl 50 m g + or 100 m g, or diamorphine 2.5 or 5 mg

Paracetamol absorption (1994)25       Non-pregnant controls                      Delayed

8 –12 weeks’ gestation

Paracetamol absorption (1995)26       3rd trimester and postpartum                No change

Paracetamol absorption (1996)27       Labor:                                     No delay

Infusions

(i) Bupivacaine 0.125%

(ii) Bupivacaine 0.125%   fentanyl + 2.0 m g/mL

Paracetamol absorption (1997)28       Labor:                                     Up to 100 m g fentanyl: no delay

Infusions                                      100 m g fentanyl: delayed > (i) Bupivacaine 0.125%

(ii) Bupivacaine 0.125%   fentanyl + 2.5 m g/mL

Paracetamol absorption (1997)29       Labor:

Epidural bupivacaine alone

Epidural bupivacaine fentanyl 50 m g       Delayed + Intrathecal bupivacaine fentanyl 25 m g     Delayed +

Real time ultrasound (2001)30           Serial study in 11 women:                    No delay

1st and 3rd trimester,

4 – 6 months postpartum

Real time ultrasound and              3rd trimester. Crossover study               No delay acetaminophen absorption (2002)31

 

IM, intramuscular.
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within the stomach but rapidly so by the small intes- solids is delayed in both late pregnancy and labor when

tine, have been widely used to measure gastric empty- parenteral opioids are administered. The delay in gas-

ing. 32 Unfortunately, this technique is principally tric emptying appears to be related to the duration of

related to the gastric emptying of liquids and the evalu- labor and to pain and is not reversed substantially with

ation of solids and semi-solids is more difficult. As    epidural techniques using local anesthetics.

particulate matter is more likely to be related to serious During labor, bolus doses of epidural and intra-

consequences, the data from these studies must be thecal opioids further delay gastric emptying. Two

interpreted with some caution. Other techniques to          27,28 studies have evaluated the effect of epidural infu-

investigate gastric emptying such as dye dilution,12 sions of low-dose local anesthetics with opioids on gas-

epigastric impedance15                             20,30,31                                              27 and real time ultrasound tric emptying during labor. In one, the study began

are also confounded by the same problem (i.e. they   after the mother had received 90 µg fentanyl (50 µg

reflect liquid emptying rather than solids). Techniques    bolus + 2 h epidural infusion at 20 µg/h) and this study

using liquid test meals11,12 require nasogastric intuba- showed no significant delay in gastric emptying. In the

tion, a technique that has resulted in poor compliance                28 other study, two groups of mothers were assessed.

amongst pregnant women.11 In the epigastric imped-   The study commenced in one group after 75 µg fen-

ance technique, 15 a constant 2-mA, 100-kHz current  tanyl had been infused while in the other group the

is applied through a pair of input electrodes while study commenced after 100 –125 µg had been infused.

the other pair record changes in voltage, failure to In both studies, further epidural local anesthetic with

accurately locate the stomach in pregnant subjects was fentanyl was infused during the study period. Gastric

a disadvantage with this technique. Applied potential emptying was shown to be delayed in those mothers

tomography (APT)21 generates tomographic images of   who had received more than 100 µg fentanyl. This

the resistivity of gastric contents using electrodes delay was less than that seen after the use of systemic

placed around the epigatrium. Following ingestion opioids during labor, primarily in mothers who had

of a test meal, changes in resistivity are measured.    been in labor for a significant length of time.

While APT can be used to assess gastric emptying of

both liquid and solid meals, in pregnancy it has only    Decline in maternal mortality 

been used to measure the gastric emptying of liquids.    from pulmonary aspiration of

The only conclusive way to examine emptying of more    gastric contents particulate material is by conducting radioisotope and,

to a lesser extent, X-ray studies. Although these studies The true reason for the decline in maternal deaths (Fig.

are unacceptable in modern times, studies from the 15.1) is difficult to ascertain but it is understandable

1950s have demonstrated that gastric emptying of that any new practice associated with this reduction
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would be eagerly accepted and rapidly introduced. for cesarean section. However, the cesarean section

In the 1940s, strategies to reduce gastric volume and rates have also escalated in recent decades, and there-

increase pH were introduced because the physical fore the decline in the overall number of general anes-

properties of the stomach contents was an important thetics (i.e. those most at risk of pulmonary aspiration)

cause of lethal aspiration.3 Within obstetric anesthetic have not significantly reduced in absolute terms. In the

practice a number of other improvements in manage- UK, the National Sentinel Cesarean Section Audit

ment were also becoming popular.                                34 (NSCSA) showed that 1 in 29 mothers in England

Tracheal intubation almost certainly played a sig- and Wales were unconscious during childbirth. This

nificant part in reducing the incidence of pulmonary fact was not reported directly or even commented

aspiration in obstetrics. However, in obstetrics its upon, but the audit found that the overall cesarean 

use is always in association with a rapid sequence section rate in England and Wales had risen to 21.5%.

induction of anesthesia (RSI) with cricoid pressure. As general anesthesia was used for 9.5% of the elective

The universal use of this technique in every term   and 22.8% of the emergency cases (n = 10,923 and

obstetric patient, both elective and emergency, could 18,534, respectively), it can be calculated that 5244

be questioned. A randomized controlled trial to assess (3.5%) of the 3-month cohort of 150,139 must have

the efficacy of RSI with cricoid pressure in obstetric delivered under general anesthesia. Therefore a reduc-

patients has never been performed even though its use tion in the percentage use of general anesthesia cannot

is associated with difficult or failed intubation. be the only explanation of the remarkable reduction in

Following a decline in anesthesia-related maternal deaths from aspiration. Improved training in obstetric

mortality in the late 1950s and early 1960s, its incid- anesthesia with better understanding of the risks asso-

ence subsequently increased, at which time failed or ciated with general anesthesia may have contributed to

misplaced intubation was recognized to be a signific-    the overall decline.

ant complication of general anesthesia within the In the past 15 years the incidence of aspiration in 

pregnant population. In these situations, extensive                              1 the UK has been negligible. Approximately 700,000

manipulation of the airway in the course of a difficult women deliver annually in the UK, which in a 15-year

intubation was frequently associated with aspiration. period represents approximately 10 million deliveries,

Understandably, under these circumstances, anesthe- during which time there have been only four fatal cases

siologists preferred a starved patient. Unfortunately, of aspiration. There has also been a reversal in the

even modern obstetric practice has a significant incid- restrictive policies of nil-by-mouth and there is evid-

ence of failed intubation, reported to be as high as 1  35  ence that many more women do feed in labor.

in 250.33 In obstetrics, anesthesia is induced with the Perhaps the most telling statistic will be in the forth-

mother lying in a tilted position so it is more likely that coming triennial reports. If, in spite of this practice,

cricoid pressure will be incorrectly applied with conse- pulmonary aspiration remains low, this may be the

quent distortion of the larynx. Is it therefore necessary best evidence that there is no causal relationship

to perform a RSI with cricoid pressure in all mothers between feeding and mortality. However, there is still

presenting for elective cesarean section under general    uncertainty and correct practice remains unclear.

anesthesia?

 

and mortality has not been conclusively demon-The evidence that H antagonists reduce morbidity 2    Adverse effects of starvation

strated. At the time of their introduction into obstetric It is not surprising that labor is associated with an

clinical practice, maternal mortality was already increased production of ketones, in particular hydro-

declining. Again, practice has been dictated, probably                                        36,37 xybutyrate and acetoacetic acid. These have 

correctly, by physiologic principles. It is likely that been shown to occur rapidly following withdrawal 

reducing gastric volume and acidity limits damage due                                    38 of calories in pregnant women. However, the in-

to aspiration pneumonitis. crease in these acids, including non-esterified fatty

Perhaps the most significant change in practice that acids which increase with starvation, have not been

has reduced the risk of pulmonary aspiration has been shown to be related to maternal and fetal acid–base

the dramatic reduction in the use of general anesthesia            39,40 balance.
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In the 1960s and 1970s, intravenous dextrose was There is a large discrepancy in practices between

given in an attempt to reduce maternal ketosis. This North America and England and Wales. In 1988 less

was soon abandoned when it became clear that this than 2% of units in the USA allowed solid intake, while

caused lactic acidosis in the babies along with jaundice                                             53 this figure was almost 33% in the UK. These large 

and hypoglycemia.39,41– 43 The compromised fetus was differences in practice have not been reflected by

particularly at risk.42– 45 Fluid overload was also a con- increased mortality from gastric aspiration in the UK.

cern. It is not clear whether ketosis is as detrimental as A more recent survey conducted in the USA indicates

initially thought and now it has been demonstrated                        54 that little has changed. Equally, the increased liberal-

that ketones can be utilized by both the mother and ization in the UK over the last decade has not resulted

fetus. Indeed, this may be a normal physiologic res- in an increase in maternal morbidity or mortality. 

ponse in labor which should not be tampered with. Undoubtedly, some women want to eat. In a survey

This understanding has also coincided with a more of 149 women in Scotland, 30% indicated that they

aggressive approach to labor management so that a would liked to have eaten in the early stages of labor

long labor is far less tolerated and prolonged exposure                                                  55 and a number of women had secretly eaten. Many

to an intense ketotic state is rare.46 professionals argue that starvation in labor is both

Whether ketosis or other effects of starvation have physiologically and psychologically detrimental for

altered the progress and outcome of labor remain           56,57 women.

unclear. Some investigators have evaluated the effect In areas where policies are less restrictive, trials have

of rehydration on labor outcome. 39,41 Infusions of been conducted to discover the nature of oral intake

normal saline have reduced maternal ketosis and pos- during parturition. In an observational study of 

sibly improved fetal well being. 47 Other investigators 5000 women conducted in US hospitals that did not

have demonstrated that infusing 1 L of normal saline have any form of restrictive policy, it was found that

will reduce uterine contractility.48 A randomized con- more than two-thirds ingested only clear fluids once 

trolled trial of the effect of increased intravenous                        58 in established labor. Women were more likely to

hydration during labor (Ringer’s lactate solution consume solids and non-clear fluids at home than hos-

125 vs 250 mL/h) showed that the incidence of labor pital and those that labored longer consumed more.

lasting more than 12 h was statistically higher in the                   59 Scheepers et al. conducted a retrospective survey in

125-mL/h group. 49 It was also suggested that the incid- 2001, which monitored the influence of the caregiver

ence of oxytocin use was less in the 250-mL/h group. on women’s eating behavior during labor. Similar to

This is a very large amount of fluid to give intra-                                58 the findings of Chern-Hughes, they discovered that

venously to a normal pregnant woman; perhaps it most are not advised about oral intake for labor and

might be more physiologically acceptable to allow the when left to their own devices only one-third of

mother to drink in response to thirst. women will eat when in a hospital environment. It is

estimated that a laboring woman may require up to

121 kcal/h once in established labor.60 Evidence from

Are nil-by-mouth policies effective?

these studies and trials confirmed that women in

Although starving policies result in a reduced mean established labor are unable to tolerate the quantities

stomach volume over time, 50 other investigators have of food and calories recommended to support them.

demonstrated that particulate matter is still present in A key question in labor outcome is whether there

the stomach up to 12 h after eating.20 It is interesting are significant improvements in women who take

that one study demonstrated that more women would either calories or light diet in labor. There is a scarcity

choose epidural analgesia if it meant they were allowed of good controlled data looking specifically at delivery

to eat as nil-by-mouth was the policy when parenteral outcome but there are some randomized control trials

opioids were administered.51 This illustrates that the   that have evaluated obstetric endpoints.

desire to eat is an important factor in laboring women. We conducted a meta-analysis of all randomized

In recent years there has been a significant increase in controlled trials comparing effects of any form of

the number of units that allow food to be taken during caloric intake versus none in labor. Searches were 

labor. 52 conducted in electronic databases: MEDLINE®
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Table 15.2 Randomized controlled trials included in meta-analysis.

 

Number   Randomization

Study      recruited   methods        Participants             Interventions        Outcomes

 

Yiannouzis   297        Randomization    Multiparas and nulliparas,   Light diet after        Duration of labor, mode of & Parnell                    with sealed        singleton fetus, cephalic     randomization vs      delivery, Apgar scores, 199262                 envelopes        presentation, gestation      water only            oxytocin requirement, vomiting

≥ 37 weeks, cervical                              – incidence dilatation   3 cm ≤

Scrutton      88         Computer        Multiparas and nulliparas,   Light diet after        Duration of labor, interventions, et al.                           randomization     singleton fetus, cephalic     randomization vs      mode of delivery, Apgar scores, 199936                 with sealed       presentation, gestation      water only            oxytocin requirement, blood

envelopes         37 weeks, cervical                             gases, vomiting – incidence, ≥

dilatation   3 cm                                  volume, gastric volume ≤

Metabolic profile in early & late

labor – ketones, free fatty

acids, glucose, insulin, lactate

Kubli et al.     60          Computer         Multiparas and nulliparas,   Isotonic drinks        Duration of labor, interventions, 200237                 randomization    singleton fetus, cephalic    (carbohydrate        mode of delivery, Apgar scores,

with sealed        presentation, gestation      64 g/L) after           oxytocin requirement, blood

envelopes         37 weeks, cervical        randomization vs     gases, vomiting – incidence, ≥

dilatation   5 cm            water only            volume, gastric volume ≤

Metabolic profile in early & late

labor – ketones, free fatty

acids, glucose, insulin, lactate

Scheepers 201        Double blinding   Nulliparas, singleton        Carbohydrate        Duration of labor, mode of et al.                           randomization     fetus, cephalic fetus,         (126 g/L) drinks        delivery, Apgar scores,

200261                 with sealed       gestation ≥

37 weeks,      after randomization   oxytocin requirement, arterial

envelopes        cervical dilatation            vs water only          pH, pain medication

2– 4 cm, diabetes

 

(1966–2002), Cochrane Pregnancy and Childbirth than 5 cm. Women who had received intramuscular

Group and EMBASE® (1974 –2002). Reference lists meperidine were excluded from the trial, as were

were scanned for published and unpublished reports. women with significant obstetric or medical complica-

The search terms were [randomized controlled trial], tions. Gastric volumes were measured with real time

[feeding], [eating], [drinking], [labo(u)r], [nutrition], ultrasound all by the same investigator. Power was

[hydration], [starvation], [ketones] and [ketosis]. based on differences in metabolic endpoints, namely

To date, there are four randomized controlled trials    plasma β-hydroxybutyrate and non-esterified fatty

that can be analyzed to ascertain obstetric endpoints  acids and plasma glucose. Only two women withdrew

in relation to caloric intake (Table 15.2). In 1999, from the study and four others were excluded as 

Scrutton     36 et al. investigated whether a light diet would    they had reached the second stage of labor within an 

affect a woman’s metabolic profile and increase her hour. Women were stratified by parity, and low-dose

residual gastric volume. Labor outcome was also epidural analgesia with bupivacaine and fentanyl was

evaluated. Eighty-eight women were randomized. The permitted. Glucose levels were higher in the eating

light diet consisted of cereal, milk, toast, bread, semi- group, while eating prevented the rise in hydroxybu-

sweet biscuits and low-fat cheese. Light diet was tyrate and fatty acids. There were no significant differ-

compared with water only. Women beyond 37 weeks’ ences in other labor endpoints. Mothers in the eating

gestation who had a singleton fetus with cephalic pre- group, however, did have significantly larger gastric

sentation were eligible if their cervical dilation was less volumes at the time of delivery and these women 
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vomited larger volumes, which contained a consider- no caloric intake, labor was increased in duration in

able amount of solid residue. three trials and decreased in one. However, there was

A further study from the same unit randomized 60 also significant heterogeneity in the trials (i.e. they 

women comparing the metabolic effects of isotonic disagreed with each other). The one trial in which 

sports drinks with water only during labor. 37 As with oral intake shortened labor did not allow solid caloric

the previous trial, the metabolic profile was examined, intake. These data do not support the concept that

along with labor outcome and residual gastric volumes. caloric intake shortens the duration of labor (Fig. 15.2).

A similar protocol was followed. Those receiving

sports drinks were encouraged to drink up to 0.5 L in    Mode of delivery the first hour and then a similar amount every 3 – 4 h.

They could also take water if they wished. The water- The data on outcome of labor from the four trials can

only group had no restrictions. There were no with- be combined in a meta-analysis. When comparing any

drawals from the study. Despite the caloric limitation caloric intake versus no caloric intake, there were no

of the isotonic fluids, these drinks prevented the rise  significant differences, either in spontaneous delivery

in β-hydroxybutyrate and non-esterified fatty acids or need for cesarean section (Figs 15.3 & 15.4). There

seen in the starved group. Once again, there was no was significant heterogeneity. While three of the trials

change in any outcome of labor but, in contrast to the showed a slight decrease in the cesarean section

light diet allowed in the original study, there was no 36,37,62 61  rate  in patients who were fed, Scheepers  et al  .

increase in residual gastric volume in the isotonic reported a statistically significant result in the opposite

sports drink group. While this approach may not pro- direction. However, in this trial, the cesarean section

vide the whole answer, it does at least provide a way of rate in the placebo group was only 7% compared with

preventing ketosis that might be acceptable to the the historical rate of 19% for that institution. Further,

majority of anesthesiologists. one would expect that the nulliparous high-risk popu-

In Holland, Scheepers      61 et al . performed a random-    lation recruited for this study should have had a much

ized controlled trial in 200 women who received either higher cesarean section rate. The threefold increase in

carbohydrate solutions or placebo. Nulliparous women cesarean section rate (7% vs 21%) is therefore likely to

with a singleton fetus with a cervical dilation of 2– 4 cm be because of a type 1 statistical error (false-positive,

were included. Exclusion criteria included women when no difference exists). Taken together, these stud-

who were scheduled for an elective cesarean section  ies do not support the claim that oral intake decreases

or those at “direct risk” (e.g. parturients with diabetes    the cesarean section rate. 

or multiple gestation). However, parturients with 

pre-eclampsia or post-term pregnancies were not Incidence of vomiting excluded. Both groups were allowed to drink at will 

and standardized amounts of food or drink were Three of the trials gave data on the incidence of vomit-

given on demand. The main outcomes were operative       36,37,62 ing. Overall, feeding patients in labor causes a

deliveries, labor duration and need for analgesia. significant increase in vomiting with an odds ratio

Again, envelopes were used for randomization and the (OR) of 1.8 (Fig. 15.5). When the two trials that allowed

trial was blinded. They found a threefold increase in                                36,62 solid oral intake are analyzed, the odds of vomiting

cesarean section in women who received calories were greater (OR 2.423; 95% confidence interval [CI],

(21/101 vs 7/99, P = 0.007). 1.33 – 4.44) than in the control group. The difference

A fourth study, available only as an abstract, con- in the incidence of vomiting when only clear fluid 

tains information regarding labor outcomes.62 This oral intake was allowed, compared with control was

trial is included in the meta-analysis of obstetric out-    approximately 10% (37% vs 47%, P = 0.46). The dif-

comes below. ference in the volume of material vomited between

patients who were fed (309 mL) and controls (104

Labor duration mL) was statistically greater in the fed group when

solids were allowed (difference = 205 mL; 95% CI,

When comparing the effect of any caloric intake versus                            36 99 –301 mL; P = 0.001). This was accompanied by 
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Fig. 15.2 Combined effects of caloric intake during labor versus non-caloric intake outcome: difference in labor

duration. CI, confidence interval; SD, standard deviation; SE, standard error.

[image: ]

 

Fig. 15.3 Combined effects of caloric intake during labor versus non-caloric intake outcome: spontaneous delivery

versus all other delivery types.  CI, confidence interval; OR, odds ratio.
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Fig. 15.4 Combined effects of caloric intake during labor versus non-caloric intake outcome: cesarean delivery versus 

all other delivery types. CI, confidence interval; OR, odds ratio.
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Fig. 15.5 Combined effects of caloric intake during labor versus non-caloric intake outcome: incidence of vomiting

versus none. CI, confidence interval; OR, odds ratio.
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Fig. 15.6 Combined effects of caloric intake during labor versus non-caloric intake outcome: difference in plasma 

β-hydroxybutyrate levels (mmol/L). CI, confidence interval; SD, standard deviation.

 

sectional area (P < a statistically significant increase in gastric cross-    Other outcomes 0.001). The volume of material

vomited was not statistically different in the clinical Caloric intake did not appear to affect the incidence of

trial that allowed a clear fluid sports drink only (differ- a low Apgar score (less than 7) at 1 min or mean

ence = 66 mL; 95% CI, 115 –246 mL; P = 0.4). In this umbilical artery pH. Further, there was no change in

trial, there was no significant increase in gastric cross- the use of intrapartum oxytocin (Table 15.3). The odds

sectional area.37 From the point of view of vomiting, of having an Apgar score of less than 7 at 1 min was

feeding patients solid food may increase patient dis- also not affected by caloric intake in the meta-analysis

comfort during labor. However, there are no data to of the three trials, which allowed analysis of this end-

suggest that parturients should be routinely denied point. Mean arterial pH and use of oxytocin remained

clear fluids. the same regardless of oral intake. Again, feeding does

not seem to be an advantage, although it is difficult to

Plasma metabolites draw firm conclusions from these limited numbers

(Table 15.3).

In the two trials that evaluated metabolic effects,36,37

caloric intake significantly reduced ketone levels by    Conclusions a mean of 0.496 mmol/L (95% CI, – 0.740 to – 0.252; 

P = 0.0001) (Fig. 15.6). There was a similar reduction The incidence of fatal aspiration pneumonitis in the

in non-esterified fatty acids (Table 15.3). Increases  parturient, related to general anesthesia, is extremely

in plasma glucose were also demonstrated in the meta- low. Because aspiration is a rare occurrence, there are

analysis of two of the trials, showing a significant no data on this outcome from randomized controlled

increase of 0.6 m/L, the highest difference appearing in trials. It is unlikely that the low incidence is directly

the trial by Kubli       37 et al . which used caloric intake with    related to a policy of restriction of oral intake during

fluid. labor although it may be a factor. While a policy of 
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Table 15.3 Meta-analysis of other endpoints: caloric versus non-caloric intake.

 

Test for    Test for

Numbers Odds ratio/     Confidence      overall     heterogeneity

Endpoint measured                       analyzed   difference      intervals (95%)    effect (P)   (P)

 

Requirement for oxytocin versus none 36,37,61,62   646         1.353             0.932–1.964        <           < 0.112      0.699

Incidence of Apgar scores                        445         1.150            0.455 –2.910         0.768       0.486 < < < 7 at 1 min versus >           36,37,62 7 at 1 min

Volume vomited during labor36,37                148         15.26 mL         −                  <           < 97.26 –127.78       0.790       0.076

Mean difference in plasma non-esterified         148          0.356 mmol/L    0.438 to 0.274     0.001       0.907 − − − < < fatty acids 36,37

Mean difference in plasma glucose levels 36,37     148         0.669 m/L        0.350 – 0.988       <           < 0.001      0.682

 

nil-by-mouth may be responsible for unnecessary    5 Van Thiel DH, Gavaler JS, Shobha AB, et al. Heartburn of

discomfort, there is very little evidence that it causes       pregnancy. Gastroenterology 1977;72:666 – 8.

other harm. Currently available studies suggest there is 6 Van Thiel DH, Gavaler JS, Stremple J. Lower esophageal

no change in the length of labor, the obstetric outcome       ceptives. sphincter pressure in women using sequential oral contra-Gastroenterology 1976;71:232– 4.

or neonatal outcome when parturients are fasted 7 Holdsworth JD. Relationship between stomach contents and

intrapartum compared with those who are fed.              analgesia in labour. Br J Anaesth 1978;50:1145 – 8.

Ingestion of solid foods during labor causes an 8 Hirsheimer A, January DA, Daversa JJ. An X-ray study of 

increase in vomiting, but calorie-containing clear fluids gastric function during labor. Am J Obstet Gynecol 1938;

do not. Clear fluids reverse the biochemical markers 9 La Salvia LA, Steffen EA. Delayed gastric emptying time in  36:671–3.

associated with fasting and provide some maternal      labor. Am J Obstet Gynecol 1950;59:1075 – 81.

comfort. Until further evidence is available, it is ratio- 10 Crawford JS. Some aspects of obstetric anaesthesia. Br J

nal to restrict solid foods, but allow clear fluids in       Anaesth 1956;28:201– 8.

order to promote maternal comfort in labor. Women 11 Hunt JN, Murray FA. Gastric function in pregnancy. Br J

who wish to eat solid foods during labor should be 12 Davison JS, Davison MC, Hay DM. Gastric emptying time  Obstet Gynaecol 1958;65:78 – 83.
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37– 41.
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Postdural puncture headache

 

Peter T-L. Choi & Stefan Lucas

 

Introduction                         Definition and clinical features

 

In 1898, August Bier and his assistant, Dr. Hildebrandt, To date, no single definition of PDPH has been used

performed the first successful spinal anesthetic with consistently in the clinical or research settings. The

cocaine. Coincidentally, Bier also described the first International Headache Society provided diagnostic

account of postdural puncture headache (PDPH) and                                          4 criteria for PDPH in 1988 (Table 16.1). However,

hypothesized that the symptoms could be a result of researchers continue to vary in their definitions. Choi

escape of a considerable amount of cerebrospinal fluid        5 et al. reviewed studies of PDPH in obstetric patients

(CSF).1 Since the publication of his seminal paper, published from 1949 to 2002 and found wide variation

over 100 years of observational and experimental data in the definition of PDPH. In general, most authors

have been published. To date, no consensus exists on have defined PDPH as a headache that occurred fol-

the management of this complication. This chapter lowing dural puncture, either accidentally with an

reviews the current definition and epidemiology of epidural needle or intentionally with a spinal needle,

PDPH and summarizes the evidence for its prevention worsened with sitting or standing and improved with

and treatment. Where possible, the evidence from lying down. The headache could be frontal, occipital

studies of obstetric patients is emphasized. or nuchal, with or without cervical or shoulder in-

volvement. Some authors have included additional signs

Identification of postdural puncture and symptoms, such as ocular (diplopia), vestibular

headache literature (dizziness, vertigo, nausea) or cochlear (tinnitus, hyper-

acusis, transient hearing loss) findings to distinguish

To identify relevant observational and experimental   PDPH from other headaches.

studies of PDPH for this chapter, the McMaster Severity of PDPH is also inconsistently defined. The

Obstetrical PDPH Evidence Database (MOPED) was                                    6 definition proposed by Lybecker et al. has been used

initially searched. This bibliographic database refer- most often (Table 16.1). Another grading system that

ences literature published from 1949 to February 2002. combines visual analog scores and the patient’s func-

Citations were identified by computerized searches 7,8  tional ability (Table 16.1), described by Corbey  et al.  ,

(MEDLINE® 1966 –February 2002, CINAHL® 1982– has been used in some clinical studies. The reliability of

February 2002, HealthSTAR 1975–February 2002, the various measures of severity of PDPH has not yet

Cochrane Library 2002 Issue 1), citation review and   been determined.

hand searches of abstracts and conference proceed-

ings. 2 In addition to MOPED, additional studies of

Onset and duration

PDPH in obstetric and surgical patients were sought

using search strategies similar to those described for The onset and duration of PDPH in obstetric pati-

the development of MOPED.3 These searches were ents have been reported infrequently. Of 51 studies

conducted in MEDLINE® (July 2003), EMBASE® from 1949 to 2002, only 20 (39.2%) reported the onset

(July 2003) and the Cochrane Library (2003 Issue 3). of PDPH and 10 (19.6%) reported the duration of
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Table 16.1 Diagnostic criteria for

International Headache Society diagnostic criteria4

PDPH and classification of severity.

A Bilateral headache developed less than 7 days after lumbar puncture

B Headache occurs or worsens less than 15 min after assuming the upright position, and disappears or improves less than 30 min after resuming the

recumbent position

C Headache disappears within 14 days after lumbar puncture

 

Lybecker classification of severity for PDPH6 Score 1 Mild PDPH

Postural headache with slight restriction of daily activities

Not bedridden

No associated symptoms

Score 2 Moderate PDPH

Postural headache with significant restriction of daily activities

Bedridden part of the day

Associated symptoms may or may not be present

Score 3 Severe PDPH

Postural headache with complete restriction of daily activities

Bedridden all day

Associated symptoms present

 

Corbey classification of severity of PDPH7,8 Grade I   Headache does not interfere with normal daily activity

VAS pain score 1–3 out of 10

Grade II Headache relieved by periodical bed rest

VAS pain score 4 –7 out of 10

Grade III Headache prevents patient from sitting up to eat

VAS pain score 8 –10 out of 10

 

PDPH, postdural puncture headache; VAS, visual analog score.

 

PDPH.5 Determining the onset and duration of PDPH cohort of 1000 consecutive obstetric patients who had

from the literature is further confounded by varying received epidural analgesia and reported that PDPH

co-interventions for prevention and treatment of may last as long as 6 days. The duration of PDPH fol-

PDPH and the lack of details regarding the length of lowing dural puncture with spinal needles ranged 1–7

follow-up. Only eight studies have reported lengths                             5 days in obstetric patients. In one large prospective

of follow-up; their median length was 6 days, which case series of 9277 non-obstetric surgical patients

may be insufficient. Thus, our current knowledge is undergoing spinal anesthesia, the investigators found

limited, especially of the duration of PDPH. that 18.3% (185/1011) of individuals with PDPH had

The onset of PDPH has ranged from less than 1– 6 symptoms for more than 7 days; however, over 96%

days after accidental dural puncture with epidural nee- (974/1011) of PDPHs arose from dural punctures with

dles and from 1–7 days after dural puncture with                             10 needles larger than 24 gauge.

spinal needles. 5 The variation in the presentation of

the data amongst the various studies precludes any   Risk factors pooling of the data to determine median or mean

onset in the obstetric population.                         Patient-related risk factors

There have been few reports concerning the dura- Risk factors for PDPH have been systematically

tion of PDPH after accidental dural puncture with                                        11,12 reviewed by a number of researchers. In 1964,

epidural needles. Holdcroft and Morgan9                                     12 followed a Tourtellotte et al. exhaustively examined the world
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Table 16.2 Pooled estimates of the

Total patients with PDPH/     Frequency of          frequency of PDPH based on needle

Needle                   total patients studied         PDPH (%; 95% CI)*    shape and diameter.

Epidural needles

Tuohy 16 G                  13/18                      34.7 (18.1–51.3) Tuohy 18 G                   3/15                      20.1 (14.6 –25.6) Hustead 18 G                65/148                     41.3 (39.1– 43.5) All epidural needles            239/385                        52.1 (51.4 –52.8)

Cutting spinal needles

Quincke 24 G                15/238                      11.2 (10.2–12.2) Quincke 25 G                90/1624                      6.3 (6.3 – 6.4) Quincke 26 G               139/2467                      5.6 (5.6 –5.7) Quincke 27 G                28/1007                      2.9 (2.8 –3.0) Polymedic 25 G              22/292                       6.6 (5.9 –7.4) Becton–Dickinson 26 G       205/2560                      5.8 (5.6 –5.9)

Atraumatic spinal needles

Sprotte 24 G                   57/1767                       3.5 (3.5 –3.5) Whitacre 25 G               103/6366                      2.2 (2.2–2.2) Whitacre 27 G                10/668                       1.7 (1.6 –1.8)

 

CI, confidence interval; G, gauge; PDPH, postdural puncture headache.

* Pooled frequency calculated using single-proportion meta-analysis using a random effects model. All data from Choi      5 et al .

 

literature on PDPH. Based on the existing evidence, diameter and increased risk, an observation that had

they concluded that female gender and younger age                             17 been made as early as 1914. Subsequently, Halpern

were risk factors for PDPH. Subsequent large pro-               18 and Preston systematically reviewed the influence 

spective follow-up studies using multivariate analyses of spinal needle design on the frequency of PDPH

have confirmed the inverse relationship between age based on data from randomized controlled trials

and the risk of PDPH.13,14 (RCTs) in surgical populations. They demonstrated 

A number of case series, published as abstracts, have an increased risk of PDPH with the use of cutting 

suggested a decreased risk of PDPH in morbidly obese needles compared with atraumatic needles (odds ratio

parturients. One retrospective study of 99 parturients [OR] 0.26; 95% confidence interval [CI], 0.11– 0.62; 

with accidental dural puncture from 17 or 18 gauge   P < 0.05). Similarly, there was an increased risk of

epidural needles reported a significantly lower incid- PDPH with the use of larger diameter needles com-

ence of PDPH in patients with a body mass index pared with smaller diameter needles (OR 0.18; 95% CI,

of more than 30 kg/m2                                                              18 (8/33, 24%) compared with 0.09 – 0.36; P < 0.05).

patients with a body mass index of less than 30 kg/m2 As age and gender could influence the incidence of

(50/67, 45%;          15                                                       5 P < 0.05). An earlier retrospective PDPH, Choi et al. estimated the frequency of PDPH

study, published as an abstract, also found a lower in obstetric patients in a third systematic review.

incidence of PDPH in patients with a body mass index Estimates were based on the shape and diameter of the

of 30 kg/m2 or more (6/11) compared with patients needle (Table 16.2). Both epidural and spinal needles

with lower body mass indices (18/20;              16 P = 0.0239). To    were evaluated. Their meta-analysis, which pooled

date, these observations have not been confirmed with data from clinical trials and observational studies,

prospective data. 18  confirmed the findings of Halpern and Preston:  cut-

ting needles and needles of larger diameters increased

Procedure-related risk factors the risk of PDPH. The authors also noted that PDPH

Characteristics of the epidural or spinal needle have was a common complication following neuraxial

been suggested as risk factors for PDPH. Tourtellotte block using small diameter atraumatic needles. They

et al.12 noted an association between increasing needle found that the incidence in parturients was 1 in 59
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Table 16.3 Randomized controlled trials evaluating the effect of needle bevel direction relative to the dural fibers on the

risk of PDPH.

 

Proportion of PDPH

 

Reference †  Population  Parallel  Perpendicular  RR (95% CI)  *  NNP (95% CI)

 

Norris              Parturients with ADP from            11/21            16/20             0.66 (0.41–1.04) et al.       20 1989       Hustead 17 or 18 G needle

Huffnagle         Parturients with ADP from            0/4              0/4              1.00 (0.02– 41.2) et al.       21 1998       Hustead 18 G needle

Richardson &     Parturients with ADP from            1/9              2/6              0.33 (0.04 –2.91) Wissler 199922    Tuohy 17 G needle

Mihic 198523                                                                                                       ‡ Patients undergoing spinal 1/140 (22 G) 5/29 (22 G) 0.05 (0.01– 0.40)     7.1 (4 –50)

anesthesia with 22 or 25 G                                                              ‡ 0/280 (25 G) 5/33 (25 G) 0.01 (0.001– 0.20)    6.3 (4 –28) spinal needles

Casagrán        Patients undergoing spinal           1/150           6/120           0.13 (0.02–1.09) et al.       24 1992       anesthesia with Quincke

26 G needle

Friedrich &                                                                                                      ‡ Patients undergoing lumbar 2/20 14/20 0.14 (0.04 – 0.55)     1.7 (1–3) Kainz 198825     puncture with 20 or 21 G needles

 

ADP, accidental dural puncture; CI, confidence interval; G, gauge; NNP, number-needed-to-prevent; PDPH, postdural puncture headache; RR, relative risk.

* Relative risk   1 indicates a lower risk in the parallel orientation group. Relative risk   1 indicates no difference between < = groups. Relative risk 1 indicates a higher risk in the parallel orientation group. A 95% confidence interval that includes the  >

value of 1 is indicative of a difference that is not statistically significant (P   0.05). ≥ † Number-needed-to-prevent are calculated for results with statistically significant differences between the two groups.

‡ P <

0.0001.

 

when a Whitacre 27 gauge needle was used for dural hole and lead to less CSF leakage compared with a 

puncture.5 needle with its bevel oriented perpendicular to the

The relationship between the number of dural              19 dural fibers. Six RCTs have tested this hypothesis

punctures and the risk of PDPH remains unclear.               20 –25 (Table 16.3). Three RCTs examined accidental

Intuitively, based on the pathophysiology of PDPH, dural punctures with epidural needles and the devel-

the risk of PDPH should increase with the number of                                          20 –22 opment of PDPH in obstetric patients. Pooled

dural punctures. Data from prospective observational dural puncture rates did not differ between groups.

studies have produced conflicting results. Lybecker The pooled frequency of PDPH showed a trend in

et al. 13 did not find a relationship between the number favor of the group with the needle bevel oriented paral-

of perforations and the risk of PDPH in 1021 spinal lel to the dural fibers but the difference was not statistic-

anesthetics. In contrast, Seeberger      14 et al. noted a stat-    ally significant. Although the results are promising,

istically significant increase in the frequency of PDPH they must be considered as “hypothesis-generating”

after repeated dural puncture (7/165) compared with a based on the small number of patients reported to 

single dural puncture (123/7869, P < 0.02). date in peer-reviewed publications. One RCT of 515

The direction of the needle bevel of epidural and patients allocated patients undergoing spinal anesthe-

spinal cutting needles, in relation to the fibers of the sia to four groups based on patient position (sitting or

dura mater, could affect the size, shape and duration of lateral decubitus) and needle bevel direction (parallel

the hole resulting from dural puncture. Hypothetic- or perpendicular). No significant differences were seen

ally, a needle with its bevel oriented parallel to the in the frequencies of PDPH but both groups with par-

dural fibers would split the fibers, result in a smaller allel orientation of the needle bevel had trends toward
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fewer PDPHs.26 35,36  Unfortunately, the study has not been  Two RCTs studied the effect of intrathecal opioids.

published as a full manuscript.                                            35 Abboud et al. randomized patients undergoing

The anatomic rationale for the influence of bevel cesarean section with spinal anesthesia to hyperbaric

orientation on the risk of PDPH may need to be bupivacaine 0.75% with intrathecal morphine (40

revisited. A study using electron microscopy of cross- patients) or without intrathecal morphine (42 pati-

sections of dura mater from human cadavers has ents). There were no statistically significant differences

shown that the dural fibers run longitudinally on the in the frequencies of PDPH (9/40 with morphine vs

epidural surface but criss-cross each other on the 8/42 without morphine). In a similar population,

intrathecal surface.27                                                            36 In human cadaveric dura, Angle Meininger et al. randomized 100 patients (20 pati-

et al.28 found that the rate of CSF leakage was influ- ents per group) to hyperbaric mepivacaine 2% with

enced by the epidural needle diameter rather than the    placebo, fentanyl 5 µg, fentanyl 10 µg, sufentanil 

bevel orientation of the needle.                            2.5 µg or sufentanil 5 µg. Again, no differences 

Another possible risk factor is the approach used to were seen in the incidence of PDPH. At this time,

enter the intrathecal space. Hypothetically, the para- based on the scant data, the concentration of local

median approach would result in a dural puncture anesthetic, the presence or absence of opioids and the

with a “flap valve” that would seal the hole and prevent type of opioid do not appear to affect the incidence 

CSF leakage compared with the median approach.19,29    of PDPH.

The published data are scarce. Janik and Dick30

randomized 250 patients undergoing transurethral   Management prostate surgery with spinal anesthesia to either a para-

median or a median approach. Frequencies of PDPH Symptoms of PDPH are believed to result from loss 

were similar between the two groups (paramedian of CSF and the cranial fluid cushion, dural traction

15/125 vs median 11/125). Two other studies, pub- and compression of cranial contents, and cerebral

lished as abstracts, have also failed to find any differ- vasodilation with an increased arteriovenous pres-

ences between the two approaches.31,32 Interestingly, sure gradient. Interventions to prevent or treat PDPH

all three studies reported higher frequencies of PDPH can be divided into conservative management, phar-

in the paramedian groups, yet the paramedian approach macologic interventions and invasive procedures. 

is still suggested as a potential technique to reduce the In general, pharmacologic interventions aim to reduce

risk of PDPH.29 The current data do not suggest a dif- the arteriovenous pressure gradient by vasoconstric-

ference between the two approaches. tion; invasive procedures aim to reduce the rate and

For spinal anesthesia, the intrathecal injectate may volume of CSF lost by occluding, sealing or reducing

affect the risk of PDPH. One large prospective study    the size of the puncture site.

found statistically significant differences in the fre-                          12 Tourtellotte et al. , writing in 1964, identified

quency of PDPH following spinal anesthesia with nearly 50 interventions for prevention or treatment of

tetracaine–procaine (47/804) compared with spinal PDPH. This chapter reviews the small number of

anesthesia with bupivacaine–glucose (84/842) or lido- interventions that are commonly used or are under

caine–glucose (73/765).33 It is unclear whether the  investigation. For interventions that have been evalu-

difference was caused by the type of local anesthetic ated in RCTs, in the absence of clinical and statistical

(ester vs amide) or because of the absence or presence heterogeneity, the data have been pooled using meta-

of glucose.33 analysis to provide a summary estimate (odds ratio or

Three RCTs have studied the effect of the intrathecal relative risk) and a number-needed-to-prevent (NNP),

injectate on the risk of PDPH in obstetric patients.34 –36 number-needed-to-treat (NNT), or number-needed-

Runza     34 et al. randomized patients undergoing elect-   to-harm (NNH) along with their 95% CIs. The NNP

ive cesarean section with spinal anesthesia to either  and NNT are the numbers of patients that must be

11.25 mg bupivacaine 0.75% (25 patients) or 11.25 mg administered the intervention to successfully prevent

bupivacaine 1% (25 patients). There was no statistic- or treat one PDPH, respectively. The NNH is the 

ally significant difference in the frequencies of PDPH number of patients that must be administered the

(0/25 bupivacaine 0.75% vs 4/25 bupivacaine 1%).   intervention to cause harm to one patient.
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Conservative measures to prevent           Drug interventions

postdural puncture headache

Caffeine

Some authors suggest that bed rest after dural punc- Caffeine was first suggested as an intervention for 

ture prevents PDPH, presumably by altering the rate 44  the management of PDPH by Holder in 1944.  The

of CSF loss. This intervention was studied in 16 RCTs presumed mechanism of action of caffeine, a vaso-

in patients undergoing neuraxial anesthesia, diagnos- constrictor, is cerebral vasoconstriction and decrease

tic lumbar puncture or myelography. Two systematic 45 – 47  in the cerebral arteriovenous pressure gradient.

reviews summarized the data. 37,38 Both meta-analyses Caffeine is currently the only drug used commonly 

concluded that bed rest did not reduce the frequency to prevent PDPH. Three RCTs have evaluated its pro-

of PDPH compared with immediate or early mobiliza- phylactic efficacy, but only one has been published as 

tion.37,38                                                                                                    48                48 In the subgroup of RCTs involving neuraxial a peer-reviewed publication. Yücel et al. random-

anesthesia, bed rest increased the frequency of PDPH ized patients undergoing lower abdominal or lower

(OR 2.03; 95% CI, 1.20 –3.43) with an NNH of 9.2 extremity surgery with spinal anesthesia to receive 1 L

(95% CI, 5.2–37.6).38 intravenous 0.9% saline either with 500 mg caffeine

Some suggest that aggressive fluid administration sodium benzoate or without caffeine during the first

reduces the risk of PDPH. The mechanism is unclear as 90 min after dural puncture. Caffeine reduced the fre-

CSF production is autoregulated and appears unaffected quency of moderate or severe headache (3/30 caffeine

by intravascular volume status. Two RCTs have evalu-    vs 11/30 no caffeine; P = 0.03). The severity of the

ated the efficacy of this intervention.39,40 The incidence headache was rated by the patient on a 5-point scale 

of PDPH did not differ between patients who received    (0 = no headache, 4 = severe headache), which was not

1 L 0.9% saline and 1 L 5% glucose intravenously tested for reliability. Furthermore, the statistically

(19/41) and patients who did not receive any intra- significant difference between the two groups disap-

venous fluids (22/51) prior to lumbar myelography.39    peared (11/30 caffeine vs 16/30 no caffeine; P = 0.30)

The incidence and duration of PDPH were identical when all PDPHs were included. The other two RCTs,

(36%) in the 50 patients who received 1.5 L/day oral                                     49,50 which were published as abstracts, evaluated pro-

fluids and the 50 patients who received 3 L/day oral phylactic intramuscular caffeine benzoate and oral

fluids for 5 days after diagnostic lumbar puncture.40 anhydrous caffeine and found non-significant trends

Some investigators have suggested that the maneu- toward more frequent PDPH with the use of caffeine.

ver of avoidance of second-stage pushing in parturi- Thus, prophylactic caffeine requires further investiga-

ents with accidental dural puncture from epidural   tion before its use can be recommended.

needles may reduce the risk of PDPH. The data have Several studies have evaluated the therapeutic

been conflicting: retrospective studies suggest a 51–57 51–53  efficacy of caffeine.  Three studies were RCTs.

decreased risk of PDPH with avoidance of pushing41                        51 Sechzer and Abel randomized patients with PDPH

while prospective observational studies do not.42 One after spinal anesthesia for obstetric or non-obstetric

RCT randomly allocated parturients receiving spinal surgery to receive 500 mg intravenous caffeine sodium

analgesia using 22 gauge spinal needles to second-stage benzoate (20 patients) or placebo (21 patients). A 

pushing and spontaneous vaginal delivery (100 pati- single dose of caffeine relieved PDPH in 15 of 20 sub-

ents) or avoidance of second-stage pushing and for- jects; placebo relieved PDPH in three of the 21 subjects

ceps delivery (100 patients).43 The difference in the but all three experienced relapse. These results suggest

number of PDPHs was not statistically significant an NNT of 1.6 (95% CI, 1–3) for therapeutic intra-

(9/100 active pushing vs 10/100 no pushing); however, venous caffeine. In addition, all 18 patients who did

the results may be confounded by the high frequency not obtain relief after the single dose of study medica-

of forceps delivery (30%) in the active pushing group tion (caffeine or placebo) were given a rescue dose of

because patients were not permitted to push more intravenous caffeine; 10 of the 18 subjects achieved

than 10 times. Further investigation is required before                        51 relief with this dose.

recommending that second-stage pushing should be                   52 Camann et al. randomized postpartum patients

limited. with PDPH to receive either 300 mg oral anhydrous
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caffeine (20 patients) or placebo (20 patients). Four role in the prevention of PDPH has not been reported

hours after ingestion, 18 patients in the caffeine group in peer-reviewed publications. In one abstract, Holmes

had improved based on visual analog scores compared         63 et al . randomized patients with accidental dural

with 12 patients in the placebo group and the mag- puncture from Tuohy 17 gauge needles to receive

nitude of decrease in the severity of the PDPH was either 300 mg/day oral theophylline for 2 days (four

significantly greater with caffeine (36.1 ± 5.5 mm) patients) or prophylactic epidural blood patch (six

than with placebo (10.9 ± 6.7 mm; P = 0.014). How- patients). Visual analog scores were lower in the

ever, differences in visual analog scores disappeared  epidural blood patch (EBP) group; however, the 

24 h after ingestion. The authors did not report the sample size was extremely small. At least two studies

number of patients who obtained complete relief in have evaluated its therapeutic efficacy but only one

each group.                                                                                  64,65 study was published as a full manuscript. Fuerstein

In contrast to the two previous RCTs, Lang and              64 and Zeides randomized 11 patients with severe

Yip53 did not find any benefit with 500 mg intravenous PDPH following diagnostic lumbar puncture to

caffeine sodium benzoate compared with epidural receive either 281.7 mg oral theophylline (six patients)

blood patch for the treatment of PDPH. Only two or placebo (five patients). Subjects graded the severity

of eight patients achieved relief after two doses of    of their PDPH on a 3-point score (1 = mild PDPH, 

caffeine. Seven of eight patients obtained relief after    3 = severe PDPH) thrice daily until resolution of their

one epidural blood patch and the eighth patient had headache. The sum of all pain scores was used as the

relief after a second blood patch. outcome variable for each patient. The total pain score

For any pharmacologic intervention in the post-    was lower in the theophylline group (mean ± standard

partum patient, potential harm to the mother and error 16 ± 3.9) than in the placebo group (28 ± 4.7;

the nursing infant must be considered. In lactating    P = 0.04). The authors indicated that their “results

women, caffeine, in doses up to 336 mg, did not should be considered preliminary. Nevertheless . . .

diffuse freely into breast milk with only 0.06 –3.2% of additional trials on the benefits of methylxanthines in

the maternal dose being available for absorption by  the treatment of post-puncture headache are called

the nursing infant.58,59                                                  64 Caffeine ingestion, as a single for.” Until further trials clarify the risks and benefits

dose up to 336 mg, appears to be safe for nursing.58,59 of theophylline, it should not be used for prevention 

Information on higher doses, which may be used of PDPH.

for prevention or treatment of PDPH, is currently

unavailable. With regards to maternal safety, there are    Sumatriptan

three case reports of grand mal seizures following Sumatriptan is a 5-hydroxytryptamine type 1 receptor

intravenous caffeine infusions.60–62 Although the data agonist with potent vasoconstricting properties. Used

are insufficient to draw conclusions regarding asso- for the treatment of migraine headaches, sumatriptan

ciation or causation, in patients who are predisposed has been suggested as a potential treatment for PDPH.

to seizures, caffeine, at the doses suggested for man- To date, the published literature consists of case

agement of PDPH, should be used with caution.                                 66 –71 reports and case series, which report variable 

In summary, current evidence suggests that caffeine success. One small RCT, published as an abstract, did

may be a promising drug for the management of not demonstrate any benefit with sumatriptan com-

PDPH but the evidence, based on the small number  pared with placebo, but the study only involved 

of patients studied to date in well-designed RCTs, is               72 10 patients. Currently, although there is biologic

insufficient to establish clinical practice guidelines rationale to support its use, there are insufficient data

regarding its use. Caffeine appears safe for nursing but to draw conclusions on the efficacy of this drug in the

should be used with caution if the risk for seizures    management of PDPH.

exists. With regards to harm, a single dose of 6 mg sub-

cutaneous sumatriptan does not pose a significant risk

Theophylline to the nursing infant. Only 0.24% of the administered

Like caffeine, theophylline is a methylxanthine and maternal dose is available in the breast milk. This

acts via similar vasoconstrictive mechanisms.46,47 Its amount equates to a mean infant weight-adjusted

 

198

Postdural puncture headache

 

exposure of 3.5% (95% CI, 0.3 – 6.7%) of the maternal EBP compared with conservative management (Table

exposure.73 As sumatriptan is a vasoconstrictor, like 16.4). The differences in four of these studies were 

the methylxanthines, its use should probably be statistically significant; however, all of the studies had

avoided in patients at risk for seizures.74,75                  small sample sizes.

In contrast, comparison of therapeutic EBP with

Adrenocorticotropic hormone conservative management has been reported in only

Adrenocorticotropic hormone (ACTH) has been                    90                  90 one RCT (Table 16.5). Seebacher et al. randomized

suggested as a possible treatment for PDPH. The thera- patients with PDPH after spinal or epidural anesthesia,

peutic mechanism is unknown but it may work by lumbar puncture or myelography to receive either

increasing sodium retention and intravascular vol- therapeutic EBP with 10–20 mL autologous blood or

ume.75 Over 22 patients have been treated successfully sham EBP (with epidural needle insertion, venipunc-

with 20 IU intramuscular ACTH or 1.5 IU/kg intra- ture and withdrawal of autologous blood, but no

venous ACTH infusion. 76 –78 Current evidence is epidural injection). A neurologist, blinded to the 

entirely anecdotal; thus, the use of ACTH for the treat- treatment allocation, evaluated each patient prior to

ment of PDPH is still experimental. the treatment and 2 and 24 h after the intervention.

Five of the six patients in the EBP group had complete

Invasive interventions relief of symptoms; no patient in the sham EBP group

Invasive interventions include epidural patching and had complete relief. Although impressive, the sample

insertion of an intrathecal catheter. Autologous blood,    size of this study was small.

saline, dextran 40, gelatin and fibrin glue have been                        91 Bart and Wheeler compared EBP with epidural

suggested as injectates for epidural patches. Few of saline patch in a pseudorandomized trial, with alloca-

these interventions have been studied in rigorous tion based on hospital registry number, of patients

clinical trials. with dural puncture from 25 gauge needles for spinal

anesthesia or accidental dural puncture from 17 gauge

Epidural blood patch needles for epidural anesthesia. For both types of dural

The EBP was suggested originally by Gormley79 as a puncture, the frequency of PDPH was significantly

treatment for PDPH. The technique in current use  lower in the EBP group compared with the epidural

was described over 30 years ago by DiGiovanni and   saline group (Table 16.5).

Dunbar.80 The efficacy of prophylactic and therapeutic Various aspects relating to the EBP procedure

EBP was evaluated in a recent systematic review remain unclear. The timing and volume of the EBP

but meta-analysis was not performed because of the and the duration of bed rest after an EBP have been

clinical and methodologic heterogeneity observed                                   92 investigated in RCTs. Loeser et al. randomized 50

between studies.81 patients with PDPH after dural puncture with 18 or 

Cohort studies have shown discrepant results 20 gauge needles to receive an EBP with 10 mL autolog-

regarding the efficacy of prophylactic EBP with reduc- ous blood either less than 24 h after dural puncture

tion in the incidence of PDPH after diagnostic lumbar (immediate group, 17 patients) or more than 24 h

puncture 82                      83 and myelography, but not in parturients    after dural puncture (delayed group, 31 patients).

undergoing epidural analgesia or anesthesia.84 Pro- Only five patients obtained relief with an EBP in the

phylactic EBP after anesthesia has been studied in immediate group compared with 30 patients in the

six controlled clinical trials.63,85 – 89 Four trials studied    delayed group (P < 0.001). The authors did not report

parturients with accidental dural puncture from large- the actual duration of time from dural puncture to

diameter Tuohy needles during epidural catheter performance of the EBP, the onset of PDPH after dural

insertion;85 – 88 one RCT studied surgical patients puncture, the severity of PDPH or the duration of 

with accidental dural puncture from Tuohy 17 gauge follow-up; therefore, one cannot determine whether

needles, 63 and one RCT studied patients undergoing differences in onset or severity or insufficient dura-

spinal anesthesia for extracorporeal shock wave litho- tion of follow-up may have influenced their results. 

tripsy.89 In the five studies that reported incidences of No other RCTs have examined the timing of EBP

PDPH, all reported lower incidences with prophylactic    administration.
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Randomized controlled trials of EBP for the prevention of PDPH.
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86                                                                                                                                                                                                                                                                                                                                                                                            87                                                                                                                                                                                                                                                                                                                                                                                  87                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        88                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  89                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              63                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  0.001; NNP 1.7 (95% CI, 1–3).                                                                                                                                                      0.0001; NNP 1.2 (95% CI, 1–2).                                                                                                                                                      0.0001; NNP 1.6 (95% CI, 1–2).                                                                                                                                                      = = < <

P

Relative risk                                                                                                                                                                                                                                                                                                            P                                                                                                                                                      P                                                                                                                                                      P

Table 16.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Reference                                                                                                                                                                                                                                                                                                            Colonna-Romano                                                                                                                                                       & Shapiro 1989                                                                                                                                                                                                                            Ackerman                                                                                                                                                      1990                                                                                                                                                                                                                            Trivedi                                                                                                                                                      1993                                                                                                                                                                                                                                      Trivedi                                                                                                                                                      1993                                                                                                                                                                                                                                                                                                                                                                                  Lowenwirt                                                                                                                                                      1998                                                                                                                                                                                                                                                                                                                                                                                            Sengupta                                                                                                                                                      1989                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Holmes                                                                                                                                                      1994                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ADP, accidental dural puncture; CI, confidence interval; EBP, epidural blood patch; ESWL, extracorporeal shock wave lithotripsy;                                                                                                                                                      needed-to-prevent; NR, not reported; PDPH, postdural puncture headache; RR, relative risk.                                                                                                                                                      *                                                                                                                                                      the control group. A 95% confidence interval that includes the value of 1 is indicative of a difference that is not statisticall                                                                                                              †                                                                                                                                                      ‡                                                                                                                                                      §                                                                                                                                                                                              **
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†                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ‡

§

*                                                                                                                                                                                                                                                                                                            0.97)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.78)

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –2.14)

 

0.23 (0.06                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              0.31 (0.13–                                                                                                                                                      0.10 (0.01–1.65)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    0.96 (0.43

RR (95% CI)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            21.9 (3.11–154)

 

Control                                                                                                                                                                                                                                                                                                            6/6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              6/6 (17 G)                                                                                                                                                      6/15 (25 G)                                                                                                                                                                                                                                                                                                                                                                                            1/31                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        8/24

>1 indicates a higher risk in the

at; PDPH, postdural puncture headache;

≥0.05).P

 

1/6                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              3/11 (17 G)                                                                                                                                                      0/11 (25 G)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    8/25

Proportion of PDPH                                                                                                                                                                                                                                                                                                            EBP                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            12/17

gnificant (

 

h after DP

>24

 

mL autologous 

mL epidural 0.9% saline                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   mL autologous blood                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        –15

Control                                                                                                                                                                                                                                                                                                            Sham EBP – needle inserted                                                                                                                                                       into epidural space without                                                                                                                                                      injection of blood                                                                                                                                                                                                                                                                                                                                                                                  30                                                                                                                                                      at level of DP                                                                                                                                                                                                                                                                                                                                                                                            10                                                                                                                                                      administered                                                                                                                                                                                                                                                                                                                                                                                   10                                                                                                                                                      blood, depending on                                                                                                                                                       patient height, at same                                                                                                                                                       level or 1 level below DP

 

=1 indicates no difference between groups. Relative risk

 

h after DP

 

<24

 

mL autologous blood 

–20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              mL autologous blood at                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  mL autologous blood                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        mL autologous blood at

Intervention                                                                                                                                                                                                                                                                                                            10                                                                                                                                                      1 interspace below level of DP                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        10                                                                                                                                                      level of DP                                                                                                                                                                                                                                                                                                                                                                                            10                                                                                                                                                      administered                                                                                                                                                                                                                                                                                                                                                                                  10                                                                                                                                                      same level or 1 level below DP

 

–70 with                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             G needles

 

>4 days duration 

G needles

 

Population                                                                                                                                                                                                                                                                                                            Patients aged 18                                                                                                                                                      PDPH                                                                                                                                                      after neuraxial anesthesia,                                                                                                                                                       LP or myelography                                                                                                                                                                                                                            Postpartum patients with                                                                                                                                                       PDPH after DP with 17                                                                                                                                                       or 25                                                                                                                                                                                                                                      Patients with PDPH after DP                                                                                                                                                      after epidural anesthesia or                                                                                                                                                       LP with 18 or 20                                                                                                                                                                                                                            Patients with PDPH after                                                                                                                                                       spinal anesthesia or                                                                                                                                                       myelography

 

<1 indicates a lower risk in the intervention group. Relative risk

Randomized controlled trials of EBP for the treatment of PDPH.

90                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        93

et al.

91                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  92                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                0.03; NNT 1.4 (95% CI, 1–3).                                                                                                                                                      0.03; NNT 1.6 (95% CI, 1–3).                                                                                                                                                      0.0001; NNT 1.0 (95% CI, 1–2). = =<

. 1989

Relative risk                                                                                                                                                                                                                                                                                                            P                                                                                                                                                      P                                                                                                                                                      P

Table 16.5                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Reference                                                                                                                                                                                                                                                                                                            Seebacher                                                                                                                                                       et al                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Bart & Wheeler                                                                                                                                                       1978                                                                                                                                                                                                                                                                                                                                                                                            Loeser                                                                                                                                                      1978                                                                                                                                                                                                                                                                                                                                                                                  Taivainen                                                                                                                                                       et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        CI, confidence interval; DP, dural puncture; EBP, epidural blood patch; G, gauge; LP, lumbar puncture; NNT, number-needed-to-tre                                                                                                                                                      RR, relative risk.                                                                                                                                                      *                                                                                                                                                      control group. A 95% confidence interval that includes the value of 1 is indicative of a difference that is not statistically si                                                                                                              †                                                                                                                                                      ‡                                                                                                                                                      §
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Table 16.6 Frequency of back pain after epidural blood patching.

 

Volume of

Reference                           Study design                  blood (mL)              Back pain (%)

 

Sengupta          89 et al. 1989                   Randomized trial                 10                       12/24 (50) Seebacher          90 et al. 1989                  Randomized trial                 10 –20                     6/6 (100) Abouleish          95 et al. 1975                    Prospective cohort                 7–10                    20/81 (25) Cheek         96 et al. 1988                      Prospective cohort               17–20                    3/10 (30) Taivainen          93 et al. 1993                     Prospective cohort                10 –15                    20/81 (25) Tarkkila           97 et al. 1989                        Retrospective                       5 –20                      49/133 (25)

Pooled frequency (95% CI)* 42.1% (40.9 – 43.5%)

 

CI, confidence interval.

* Pooled frequency calculated using single-proportion meta-analysis using a random effects model.

 

Taivainen     93 et al. studied the effect of the volume of      Harm from epidural blood patching has not been

blood on the success of therapeutic EBP. Patients with rigorously evaluated. The most frequently reported

PDPH after spinal anesthesia or myelography were adverse effect from EBP is back pain, which usually

randomized to receive an EBP with a volume of either resolved without treatment. The frequency of back

10 mL (low-volume group) or 10 –15 mL autologous pain has varied from 25% to 100% with a pooled 

blood (high-volume group), depending on the pati- frequency of 42.1% (95% CI, 40.9 – 43.5%; Table

ent’s height. There were no statistically significant dif- 89,90,93,95 –97 95  16.6).  Other symptoms such as neckache,

ferences between the two groups in the proportion of               95                          97 paresthesia, sensory disturbances, auditory distur-

patients with complete relief 2 h after the EBP (26/27           97                         97 bances, visual disturbances and abdominal discom-

low-volume group vs 23/26 high-volume group) or       96 fort have been described but the numbers are too 

4 weeks later (17/25 low-volume group vs 16/24 high- few to provide accurate estimates of frequency. 

volume group). More importantly, the study suggested Rarely reported complications include neurologic

that the success rate of therapeutic blood patching was                                      98 complications (cerebral ischemia, aseptic meningeal

actually lower than previous estimates. Although            99                  100 –102 irritation, radiculopathy, and lumbovertebral

88–96% of patients had complete relief of symptoms             103                                    104 syndrome ) and transient bradycardia. A num-

within 2 h of the intervention, 16 –36% of patients ber of case reports have described seizures after

experienced recurrence of symptoms after discharge        60,62,105 –107 EBP; however, the seizures were usually

with duration of PDPH lasting as long as 14 days.93 60,62,106  attributed to other causes such as eclampsia

The duration of bed rest after epidural blood patch-                              107 and subdural hematoma. Injection of air into the

ing may be a potential determinant of the success or intrathecal space during the EBP procedure could

failure of an EBP. Martin  94 108  et al.  randomized 30 pati- result in pneumocephalus and result in seizures.

ents with PDPH to receive an EBP followed by 30,  Infection, adhesive arachnoiditis and epidural hema-

60 or 120 min of bed rest (10 patients per group). toma are potential rare complications but the fre-

Twenty-four hours after the EBP, although all patients quencies of these events are unknown. To date, there

noted an improvement in the severity of their has been one case report of an epidural hematoma 

headaches, symptoms of PDPH were still present in that required surgical evacuation. The patient had

four patients of the 30-min group, two of the 60-min                     109 received six EBPs.

group and none of the 120-min group. The authors

concluded that longer durations of bed rest increased    Epidural saline

the success of an EBP. Information on the number  Epidural saline has been studied in five controlled clin-

of patients with recurrence of symptoms after 24 h is                                        87,89,91,110,111 ical trials (Tables 16.4, 16.5 and 16.7). One

unavailable as the duration of follow-up did not compared epidural saline boluses with conservative

extend beyond the first 24 h after the EBP.                              110 management, two compared epidural saline boluses
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Table 16.7 Randomized controlled trials of epidural saline for management of PDPH.

 

Proportion of PDPH

 

Reference †  *  Population  Intervention  Control  Intervention  Control  RR (95% CI)

 

Santos        Parturients with ADP  2 doses of saline via      No intervention         3/13           9/16     0.41 et al. from epidural in situepidural catheter (0.14 –1.21)

1986110       needles              postpartum

Thomas       Parturients with ADP  30 mL saline bolus via    Saline infusion via       5/15           5/15     1.00 et al.              from 17 G epidural      in situ epidural catheter   in situ epidural                                       (0.36 –2.75) 1992111       needles              every 6 h for 3 doses      catheter postpartum

postpartum

Trivedi          Parturients with ADP  40–60 mL saline bolus    Oral fluids             20/30          21/24     0.76 ± et al.             from Tuohy 18 G        via in situ epidural         analgesics                                         (0.57–1.02) 1993 87       needles              catheter postpartum

 

ADP, unintentional dural puncture; CI, confidence interval; G, gauge; PDPH, postdural puncture headache; RR, relative risk. * See Tables 16.4 and 16.5 for comparison between epidural saline and epidural blood patch.

† Relative risk <                                                                   = 1 indicates a lower risk in the intervention group. Relative risk 1 indicates no difference between groups.

Relative risk 1 indicates a higher risk in the control group. A 95% confidence interval that includes the value of 1 is indicative  >

of a difference that is not statistically significant (P   0.05). ≥

 

with EBP, 89,91 one compared epidural saline boluses Conclusions regarding the efficacy of these interven-

with epidural saline infusions 111 and one compared tions await further data, preferably from large RCTs.

epidural saline boluses with conservative management

and with EBP. 87 Prophylactic epidural saline showed a    Intrathecal catheter after accidental 

trend towards lower frequencies of PDPH compared   dural puncture

with conservative management but the differences Insertion of an intrathecal catheter upon discovery of

were not statistically significant (Table 16.7). 87,110 an accidental dural puncture from an epidural needle

Epidural saline was inferior to EBP for prevention or may reduce PDPH. The hypothesis arose from the

treatment of PDPH (Tables 16.4 and 16.5). 87,89,91 observation, based on retrospective data, that women

There was no difference between epidural saline receiving continuous spinal anesthesia had frequen-

boluses and epidural saline infusion for the prevention cies of PDPH that were lower than expected for the size

of PDPH (Table 16.7). 111 Given the small sample sizes, of needles used. The mechanism of action is unknown;

wide dispersion of the estimates of effect and the however, authors have speculated that an intrathecal

variation in the interventions, larger RCTs are still catheter causes an inflammatory response with subse-

needed to elucidate the role of epidural saline in the quent fibrin sealing of the dural hole when the catheter

management of PDPH.                                      121 is removed. Restoration of CSF volume may also

contribute. 122 123  A cohort study by Norris and Leighton

Other epidural patches has compared the efficacy of intrathecal catheter in-

Dextran 40, gelatin and fibrin glue have been suggested sertion with conservative therapy for the prevention 

as substitute injectates for epidural patching. The data of PDPH following accidental dural puncture with

are anecdotal. Epidural dextran 40, at doses of 20 – Hustead 17 or 18 gauge needles. No difference was seen

30 mL, have been used successfully in the prevention in the frequency of PDPH between the two groups

and treatment of PDPH. 112–116 One case report of two (15/35 intrathecal catheters vs 9/21 conservative ther-

patients described the successful use of epidural gelatin                  124 apy). Liu et al. randomized 87 orthopedic patients with

(Gelfoam®) 600 –700 mg in 10 mL plasma as an epidu- continuous spinal anesthesia, administered via a 20-

ral patch.117 Epidural fibrin glue has been used to treat gauge intrathecal catheter, to withdrawal of the catheter

chronic CSF leak and PDPH in three patients.118–120 either immediately or 12–24 h after the procedure.
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The difference in the frequency of PDPH was not  Diagnostic criteria 7.2.1. Post-lumbar puncture headache.

statistically significant between the two groups (5/47        Cephalalgia 1988;8(Suppl 7):1–96.

immediate vs 3/40 delayed). There were no differences 5 Choi PT, Galinski SE, Takeuchi L, Lucas S, Tamayo C, Jadad

in the frequency or the severity of PDPH, as measured in parturients: a meta-analysis of obstetrical studies.  AR. PDPH is a common complication of neuraxial blockade

Can J

by a 10-cm visual analog scale, between the two groups.        Anesth 2003;50:460 –9.

6 Lybecker H, Djernes M, Schmidt JF. Postdural puncture

headache (PDPH): onset, duration, severity, and associated

Conclusions symptoms. An analysis of 75 consecutive patients with

PDPH. Acta Anaesthesiol Scand 1995;39:605 –12.

PDPH is an iatrogenic complication arising from  7 Corbey MP, Berg P, Quayhor H. Classification and severity

dural puncture. Strict definitions of PDPH have been of postdural puncture headache: comparison of 26-gauge

recommended but they have been used inconsistently and 27-gauge Quincke needle for spinal anaesthesia in 

in PDPH research. Risk factors for PDPH include day-care surgery patients under 45 years. Anaesthesia

1993;48:776 – 81.

female gender, younger age, cutting needles and large- 8 Corbey MP, Bach AB, Lech K, Frørup AM. Grading of

diameter needles. In parturients, the risk for PDPH severity of postdural puncture headache after 27-gauge

remains significant even with small-diameter atrau-       Quincke and Whitacre needles. Acta Anaesthesiol Scand

matic spinal needles. The approach of the needle       1997;41:779 – 84.

(median or paramedian), the bevel orientiation and 9 Holdcroft A, Morgan M. Maternal complications of obstetric

epidural analgesia. Anaesth Intens Care 1976;4:108 –12.

the intrathecal injectate do not appear to modify the 10 Vandam LD, Dripps RD. Long-term follow-up of pati-

risk of PDPH. The efficacy of bed rest remains uncer-       ents who received 10,998 spinal anesthetics. JAMA

tain although the data from RCTs involving neuraxial       1956;161:586 –91.

anesthesia suggest harm. Aggressive fluid adminis- 11 Thorsén G. Neurological complications after spinal anaes-

tration does not appear to be beneficial. The role  thesia and results from 2493 follow-up cases. Acta Chir

Scand Suppl 1947;121:1–272.

of caffeine in the prevention or treatment of PDPH    12 Tourtellotte WW, Haerer AF, Heller GF. Post-Lumbar is unclear based on current discrepant evidence;       Puncture Headache. Springfield, IL: Charles C Thomas, 1964.

however, further investigation is needed before 13 Lybecker H, Møller JT, May O, Nielsen HK. Incidence and

recommending its use. Theophylline, sumatriptan and prediction of postdural puncture headache: a prospective

ACTH also require further study. The evidence for study of 1021 spinal anesthesias. Anesth Analg 1990;70:389 –

94.

prophylactic and therapeutic blood patch suggests  14 Seeberger MD, Kaufmann M, Staender S, Schneider M,

that they are efficacious, but larger RCTs are still Scheidegger D. Repeated dural punctures increase the incid-

needed for definitive answers concerning their timing       ence of postdural puncture headache. Anesth Analg

and volume. The efficacy of other epidural patches       1996;82:302–5.

and intrathecal catheter insertion await further trials. 15 Faure E, Moreno R, Thisted R. Incidence of postdural punc-

ture headache in morbidly obese parturients. Reg Anesth

For all interventions, inadequate data exist regarding        1994;19:361–3. adverse effects and harm. 16 Heyman HJ, Salem MR, Joseph NJ. Maternal obesity and

headache following unexpected dural puncture. Anes-thesiology 1990;73:A971.
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Epidural analgesia and back pain

 

Terrance W. Breen

 

Background point in their lives. The lifetime cumulative incidence

begins at zero and rises until equilibrium, where the

In 1990, MacArthur      1 et al . reported that epidural rate of new cases equals the death rate in the popula-

anesthesia for labor and delivery was associated with   tion. Prevalence refers to the number of affected per-

long-term backache; furthermore, they contended   sons in the population at a specific time. Point

that the association was “probably causal.”1 Around   prevalence reflects a snapshot of a problem at a par-

the same time, other researchers questioned the ticular moment in time, such as the proportion of

impact of labor analgesia on obstetric and neonatal individuals who report back pain on the 90th day after

outcomes.2,3 A recurring message in these studies was  delivery (at the time of answering a questionnaire or

to advocate for “full disclosure” of known and un-   survey 3 months after delivery). Period prevalence

known risks of labor epidural analgesia so parturients refers to the proportion of affected individuals who

could make informed choices. The international obstet- report a problem over a defined period of time, such as

ric anesthesia community acknowledged these issues those who experience any low back pain in the 3

and rose to the challenge of addressing them, perform- months after childbirth, whether or not they have low

ing more and better studies until the controversies back pain at the time of the questionnaire or survey.

were addressed. Patients can now be given “full disclo-

sure” about back pain after labor and delivery. This   Low back pain




chapter reviews the literature on back pain after preg- Low back pain may be defined as pain, muscle tension

nancy, how labor epidural analgesia came to be associ- or stiffness localized below the costal margin and

ated with back pain after delivery and current beliefs above the gluteal folds, with or without leg pain (sciat-

about back pain after labor and delivery.                       5 ica). A simpler definition of low back pain is pain felt

in the lumbosacral spinal and paraspinal regions.6 Low

Epidemiology terminology4 back pain is common, affecting more than 50% of 

Most back pain studies describe back pain in terms of 5,6  the population over the course of their lives.  The

rate and/or proportion, and use the terms incidence duration of pain is used to categorize different popula-

and prevalence extensively. Incidence refers to the rate    tions of low back pain: acute low back pain lasts 0 – 6

of occurrence of an event in a defined population over   weeks; subacute low back pain lasts 5 –13 weeks; and

a specified period of time. For example, MacArthur chronic low back pain lasts longer than 3 months. The

et al 1 . compared the incidence of new-onset backache majority of low back pain improves within 1 month,

after delivery in women who received epidural anes- but symptoms persist or recur in 25 –50% of indi-

thesia with those who did not, where postpartum   viduals over the ensuing year. 

backache was defined as backache beginning within  When patients present with low back pain, a specific

3 months of delivery and lasting at least 6 weeks. Many treatable cause is found in fewer than 10% of patients.

back pain studies examine the lifetime cumulative Specific causes of low back pain include herniation 

incidence of back pain, reporting the proportion of the of the nucleus pulposus, infection, inflammation,

population that has experienced back pain at some arthritis, osteoporosis, fractures, tumors and visceral
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disorders such as pancreatitis and renal calculi. Rare    Studies of back pain and pregnancy

but serious causes of back pain after anesthesia include                                8 Ostgaard and Andersson studied 429 pregnant

epidural abscess, epidural hematoma, meningitis and women with a history of back pain before pregnancy

direct spinal cord or nerve damage. More than 90% of and 375 women with no previous back pain. The risk

patients with low back pain have non-specific low back of experiencing back pain in pregnancy was 58% for

pain. women with a previous history of back pain compared

The important hallmarks of non-specific low back with 28% in women without a previous history of 

pain are pain and disability. Low back pain is a sig- back pain. The point prevalence of back pain during

nificant burden to all healthcare systems and is the  pregnancy was approximately 35% in women with

second most common symptomatic reason to see a previous back pain and did not change over gestation.

physician in the USA and the most common reason to In contrast, women without a history of back pain had

seek care from an alternative medicine practitioner a steady increase in back pain over pregnancy from 3%

such as a chiropractor or massage therapist. 6 Low back to 12%. The average intensity of back pain was 4 –5 on

pain accounts for approximately one-third of workers’ a scale of 0 –10 and was not different between multi-

compensation costs and is the most costly common parous and nulliparous women or through gestation.

workers’ compensation complaint. Against this back- Regression analysis showed that the main predictor of

ground, any association between labor epidural anal- back pain in pregnancy was pre-existing back pain.

gesia and low back pain would be a cause for great Younger age was also a risk factor for back pain in

concern. pregnancy and multiparity was predictive for longer

periods of back pain. 

Age and back pain                                              9 Ostgaard and Andersson mailed questionnaires to

Low back pain is common and is experienced by most the above women approximately 1 year after delivery;

people at some point in their lives. A large postal ques- the mean time from delivery to response was 18

tionnaire study of 29,424 individuals (52% female) months. Women were retrospectively asked about

reported information about the prevalence, lifetime sick-leave because of back pain during pregnancy, 

cumulative incidence and severity of low back pain current back pain and the time interval between deliv-

across the ages 12– 41 years. 7 The lifetime cumulative ery and the disappearance of back pain during the

incidence of any low back pain rises rapidly from index pregnancy. Twenty-one percent of parturients

< 10% for 12-year-olds to > 50% for 20-year-olds. took time off work because of low back pain during

The rate of rise of lifetime low back pain then slows pregnancy and the average duration of leave was 7.5

reaching approximately 70% by age 41 (Table 17.1). weeks. Back pain at the time of delivery was reported

The point prevalence for back pain on any given day is by 67% of women. At follow-up, 63% had no back

8 –14% for 20 – 40-year-olds. These investigators also pain, leaving 37% with some back pain. Of these, 

graded the severity of low back pain by duration but 26% with back pain were “much improved,” 4%

did not report the impact of the low back pain. “somewhat improved” and 7% reported “serious back

Information about pregnancy and anesthesia is not pain” 18 months after delivery. Women who reported

included in this study or many other studies of back serious back pain were more likely to have experienced

pain in women of reproductive age. back pain before delivery and had more frequent back

pain after delivery. This was more common in women

Table 17.1 who performed monotonous and heavy work antena- One-year period prevalence of back pain in

7 tally. In addition, these women took more sick-leave

men and women.

because of back pain. Of the women with postpartum

Duration of LBP    Age 20    Age 25    Age 30    Age 35    back pain who recovered, 50% were back pain free by

17 weeks. Women without a history of back pain before

0 –7 days (%)        13         16         16         17         pregnancy were less likely to have back pain after deliv-

> ery. The prevalence of low back pain after delivery is  8 –30 days (%)       20         25         24         22

30 days (%)        8          1         11        10

shown in Fig. 17.1.

LBP, low back pain.                                                               10 Ostgaard et al . have also studied “posterior pelvic
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100

80

History of back

60                                           pain before

pregnancy

40                                           No back pain

before pregnancy

Point prevalence                                                                                                                                                      20

0

1    3    5   7    9   11   13   15   17                       Fig. 17.1 Point prevalence of

Months after delivery                                                              8 postpartum back pain.

 

Table 17.2 The difference between

Back pain                      Posterior pelvic pain                                                           10 back pain and posterior pelvic pain.

A pain drawing with markings       A pain drawing with well-defined markings of above the sacrum                stabbing pain in the buttocks distal and lateral  

to the L5 –S1 area, with or without radiation to 

the posterior thigh or knee, but not into the foot

Back pain experienced when the     A history of pain related to time and weight-patient was in forward flexion        bearing in the posterior pelvis, deep in the 

gluteal area

Decreased range of motion in        Pain-free intervals

the lumbar spine

Pain from palpation of the            Free range of motion in the hips and spine and erector spina muscle               no nerve root syndrome

Negative posterior pelvic pain         Positive posterior pain provocation test results provocation test results

 

pain” in addition to back pain during and after Birmingham Maternity Hospital between 1978 and

pregnancy (Table 17.2). Forty-two percent of women 1985. Women were asked questions concerning a

complained of pain at 25 weeks’ gestation (similar to broad range of obstetric, anesthetic and maternal

previous studies), 35% of posterior pelvic pain and 7% issues in the postpartum period (ranging 1–9 years

of back pain. By 11 weeks postpartum, 20% of women from delivery to completion of the questionnaire). The

complained of pain: 15% back pain and 5% posterior overall findings of the study were published in a

pelvic pain. By 23 weeks, 12% of women complained         13 book. Questionnaires were returned by 11,701

of pain: 8% back pain and 4% posterior pelvic pain. women (38.9%). Long-term backache, defined as

Posterior pelvic pain was more problematic during backache occurring within 3 months of delivery and

pregnancy and back pain more so after delivery. lasting at least 6 weeks, was reported by 23.3% of

Ostgaard et al. emphasize the importance of differenti- women. Backache on a previous occasion was reported

ating between posterior pelvic and back pain as the by 40% of these women. They were excluded from the

therapies during pregnancy and the natural history analysis, leaving a study population of 1634 women

after delivery are different.11,12 (14.0% of the study population) with new-onset back-

ache after delivery. Backache lasted more than 1 year

Low back pain after epidural for 69% of these women and was still present at the

analgesia and anesthesia time of the questionnaire in 65% (9.1% of the total

sample reporting chronic back pain beginning after

In January 1987, MacArthur      1 et al . mailed out postal    childbirth). Women who received epidural anesthesia

questionnaires to 30,096 women who had delivered at were much more likely to report back pain (18.9%)
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than those who did not receive epidural anesthesia The investigators collected a large amount of informa-

(10.5%). As the researchers had detailed information tion, entered it into a database and then began query-

about patients including demographics and obstetric ing the database, looking for expected and unexpected

information, they performed logistic regression ana- associations. The investigators should have published

lysis to determine which factors were most associated their descriptive findings, listed any associated or pre-

with backache after delivery. Epidural anesthesia was dictive factors, acknowledged the limitations of their

the factor most strongly associated with postpartum data, and possibly speculated on avenues for future

backache, followed by nulliparity, Asian race, younger    research.

age, no episiotomy, spinal anesthesia, a longer second In addition to the other deficiencies in this study,

stage of labor, spontaneous onset of labor and social retrospective studies yield unreliable results when par-

class III, IV or V. Epidural anesthesia was associated turients are asked whether or not they experienced

with postpartum backache for both “normal” deliver-                                        14 back pain in the past. Macarthur et al . documented

ies and “abnormal” deliveries, where “normal” was the frequency of back pain after childbirth in a cohort

defined as singleton pregnancy, with occiput anterior of 244 patients. Approximately half of these received

presentation at delivery, spontaneous onset of labor, epidural analgesia and half did not. At day 1, day 7 and

no forceps, no cesarean section, active phase of labor  week 6 after delivery, the patients reported the incid-

< 12 h and a second stage of labor < 2 h. The investig- ence of back pain. One year after delivery, the invest-

ators examined women who received epidural anes- igators again requested information on back pain but

thesia and underwent labor and vaginal delivery, labor also asked the women to recall whether or not they had

and emergency cesarean section or elective cesarean had back pain during the previous time intervals. They

section. Backache was associated with labor and deliv- measured the correlation (kappa) between the informa-

ery (vaginal or emergency cesarean) but not with tion gathered prospectively and the recalled informa-

elective cesarean section. The authors proposed that tion. Of note, a kappa of less than 0.4 is considered

labor epidural analgesia allowed women to adopt a poor correlation. They found that the information

“stressed posture” and to remain in a position that recorded at 1 year after delivery was poorly correlated

they would not otherwise tolerate because of the anes- with the results obtained at all three time points in

thesia. This hypothesis seemed possible and amenable women who received epidural analgesia and those 

to further study. who did not. The range of kappa for the epidural group

Why might the investigators have found an associ-    was 0.11– 0.25, compared with − 0.09 to 0.18 in the

ation between labor epidural analgesia and backache at non-epidural group. This study did not demonstrate

all? Less than 40% of patients responded to the survey “recall bias” because there was no statistical difference

so the results may not reflect the population. As the in kappas between groups. However, it showed that

survey asked about health issues after delivery, perhaps    retrospective data were extremely unreliable.

patients who experienced health issues were more In order to determine whether or not epidural 

likely to respond. The authors did not collect informa- analgesia causes an increased incidence in long-term

tion about back pain before or during pregnancy, so (more than 6 weeks) back pain, MEDLINE®, EMBASE®

those potential confounding factors were not con- and Science Citation Index® were reviewed from 1980

trolled for.  until March 2004 using the following key words and

This study created significant controversy, in part text terms: [analgesia], [obstetrical], [anesthesia ob-

because the finding of backache after epidural anal- stetrical], [analgesia epidural], [back pain], [back ache]

gesia was unexpected, and in part because of the and [pregnancy]. Studies comparing parturients who

authors’ assertion that the relationship between labor received epidural analgesia with those who did not

epidural analgesia and postpartum backache was were included if they were prospective cohort or 

“probably causal” and not just association. The stated randomized controlled trials (RCTs). Retrospective

primary purpose of the overall study was “to ascertain           15,16                                           17 studies, studies without a control group and those

the nature and prevalence of morbidity after childbirth                                    18 –20 that reported short-term effects were excluded. In

and, secondly, to examine its relationship with a wide all there were nine studies. Of the three RCTs, two

range of obstetric, anesthetic, and maternal factors.”                                      21,22 were available as full manuscripts and one as an
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Table 17.3 Epidural analgesia and long-term back pain. Characteristics of studies.

 

Incidence of 

back pain: 

Response Epidural Non-epidural   Duration of     epidural vs 

Study            Design                   rate (%)    (N)       (N)            follow-up      non-epidural

 

Breen     24 et al .       Prospective cohort            72          589        453            1–2 months     44% vs 45%

Patel      27 et al .         Prospective cohort              ?          242         53             6 months        32% vs 34%

Russell      28 et al .       Prospective cohort             75          319        131             3 months        34% vs 31%

Macarthur     25 et al .   Prospective cohort           100         164        165            6 weeks         14% vs 7%

Macarthur     26 et al .   Prospective cohort            74          121        123            1 year           10% vs 14%

To & Wong30       Prospective cohort            58          40       149            21–24 months   25% vs 12.5%

Thompson    29 et al . Prospective cohort            92         433       850            24 weeks       OR = 1.15

(95% CI, 0.9 –1.46)

Breen     23 et al .       Randomized controlled trial    71          120         52             6 – 8 weeks      48% vs 53%

(by treatment received)

Howell     21,31 et al .     Randomized controlled trial    80          162        151             3 months        39% vs 34%

166      158          1 year         35% vs 27%

Loughnan     22 et al .   Randomized controlled trial    83         249       259            6 months        48% vs 50%

 

CI, confidence interval; OR, odds ratio.

 

abstract23 with additional information from the prim- survey. Anesthetic technique was not specified in the

ary investigator (T.W. Breen, personal communica- study but was consistent in the institution where the

tion). There were six prospective cohort studies,24 –30 vast majority of patients received epidural bupivacaine

but one study reported two follow-up time periods of    0.04 – 0.125% and fentanyl 1–2 µg/mL with or without

the same patients in different manuscripts.25,26 One epinephrine 1 : 600,000. Labor analgesia was main-

study is available only as an abstract.27 In all, data on tained by continuous infusion and supplemented by

approximately 2400 women with and 2400 women intermittent top-ups as needed. Follow-up data were

without epidural analgesia are available. A summary of obtained from 1042 patients (88%) with 754 (72%)

the results of the studies is shown in Table 17.3. The returning questionnaires and the other 288 contacted

studies available in complete manuscript form are by telephone. Postpartum back pain was reported by

described in more detail below. 460 responders (44%) and 68 women (6.5%) rated the

pain as “severe.” The prevalence of postpartum back

Prospective cohort studies pain was equivalent in women who received epidural

analgesia (45%) and those who did not (44%).

Breen      24 et al . interviewed 1185 women in a Boston   Method of delivery did not affect the prevalence of

hospital after delivery and recruited them to a study of back pain, which occurred in 45% of women after

back pain after delivery. Information concerning vaginal delivery and 42% after cesarean section. The

demographic variables, labor analgesia, method of investigators performed stepwise logistic regression

delivery and history of back pain were collected. Two analysis of the entire database and found a positive

months later, a questionnaire was mailed to all parti- relationship between postpartum back pain and back

cipants. Non-responders were sent a second question- pain before or during the pregnancy and weight, and a

naire and an attempt was made to contact persistent negative association with age. Factors not associated

non-responders by telephone. The primary study with back pain after deliveries were height, mode of

outcome was back pain at the time of the postpartum delivery, neonatal birth weight and epidural analgesia.
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The investigators applied logistic regression analysis  to produce more motor block, and a low-dose epidural

to women with new-onset back pain and found an group who received local anesthetic plus opioid and

inverse association with height and a positive asso- were expected to experience less motor block. Women

ciation with weight. Factors not associated with new- who received epidural analgesia were asked about 

onset postpartum back pain included age, mode of various symptoms after successful analgesia but before

delivery, neonatal birth weight and epidural adminis- delivery. Women without epidural analgesia were

tration. In contrast to the retrospective studies, this asked the questions the day after delivery. Three

study found that labor epidural analgesia did not cause months after delivery, a postal questionnaire was sent

postpartum back pain. to study participants. If a completed questionnaire was

Macarthur     25 et al . recruited 329 women in Montreal   not returned within 6 weeks, attempts were made to

to a prospective cohort study: 164 women who contact mothers by telephone. A total of 616 women

received epidural analgesia and 165 who did not. Their were initially recruited and 17 were excluded for

anesthetic technique differed from that of Breen      24 et al .    obstetric or anesthesia reasons. The response rate of

as intermittent top-ups of 0.25% bupivacaine were the 599 women was 75% but varied among the groups

used rather than a continuous infusion. Back pain (79% and 81% in the epidural groups, 66% in the non-

was assessed the day after delivery, 7 days and 6 weeks epidural group). A total of 150 women (33.3%) experi-

postpartum and all assessments were by a trained enced backache lasting at least 3 months and, of these,

research nurse. Some demographic differences were 33 represented new-onset backache. Motor blockade

noted between women who did, and did not, receive was more common in the epidural group receiving

labor epidural analgesia. Specifically, women who more bupivacaine. The prevalence of back pain before

received epidural analgesia spent longer in the litho- pregnancy, during pregnancy and at 3 months post-

tomy position, were more likely to be nulliparous, partum did not differ among the three study groups

had more cesarean sections and were more likely to be (bupivacaine alone 38.9%; bupivacaine plus opioid

Caucasian. Back pain during pregnancy was reported 30.3%; no epidural 30.5%). Similarly, the incidence 

by 34% of women who received labor epidural analge- of new-onset backache was 6.4%, 8.6% and 6.9%, res-

sia and 35% of women who did not. Back pain after pectively, not statistically different between groups.

labor epidural was more common on the first postpar- Logistic regression analysis of all patients showed that

tum day but no more frequent at 7 days or 6 weeks the only predictor for postpartum backache, either

postpartum. There were no differences in interference persistent or new onset, was previous backache before

with activities at 1, 7 or 42 days postpartum. Women    or during pregnancy. 

with a history of back pain during pregnancy were                    30 To and Wong surveyed 326 pregnant Chinese

removed from the dataset and the analysis repeated. women and prospectively collected back pain data at

Again, there were no differences in the prevalence of 28 weeks’ gestation and 21–24 months postpartum.

postpartum back pain or its functional impairment. Back pain during pregnancy was reported by 250

The investigators contacted 74% of study participants  women (76%). The majority of back pain was mild,

1 year after delivery and again found no difference in intermittent and did not require specific treatment.

the prevalence or severity of back pain in women who Women with back pain during pregnancy were more

did, and did not, receive labor epidural analgesia.26 likely to have experienced back pain when not preg-

Russell       28 et al . performed a prospective study in    nant and/or with a previous pregnancy. The most 

follow-up to their retrospective study.16 The study de-    common patterns of back pain were:

sign included women who received epidural analgesia    1 lower back pain (56.4%);

and who were randomized to plain epidural bupiva-   2 sciatic pain (26.8%); and

caine 0.125% or bupivacaine 0.0625% plus fentanyl    3 lower back plus sciatic pain (10.4%).

or sufentanil. One control patient who did not receive Labor and delivery outcomes were not different

labor epidural analgesia was recruited for every two between parturients who experienced antenatal back

epidural patients. The study was designed to produce pain and those who did not. Interestingly, 14% of

two different epidural groups: a traditional epidural women who experienced back pain in pregnancy

group with local anesthetic alone, which was expected received labor epidural analgesia compared with 18%
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of women who did not experience back pain in preg-               31 Howell et al . enrolled 369 primigravid women into 

nancy. At the 2-year follow-up, complete data were a study where they were randomized to receive epi-

available for 189 patients (58%), 40 of whom were dural analgesia with intermittent boluses of 0.25%

experiencing persistent back pain (21%). Ten women bupivacaine or intramuscular injections of 50 –100 mg

in the persistent back pain group (25%) had received meperidine as needed. A total of 184 women were ran-

labor epidural analgesia compared with 18 women domized to receive labor epidural analgesia and 123

(12%) in the group without back pain; this was not stat- (66.8%) actually received epidural analgesia (the most

istically different (P = 0.07). The investigators found common reason for not receiving epidural analgesia

that greater weight gain during pregnancy and smaller was rapid progress of labor). Of 185 women random-

weight loss after delivery were related to persistent ized to non-epidural analgesia, 52 (28%) eventually

back pain. The investigators did not report a logistic received epidural analgesia (failure of meperidine to

regression analysis.  provide adequate pain relief ). Data analysis was by

A population-based cohort study was conducted in intention-to-treat, not by treatment received. There

the Australian Capital Territory involving women who were no differences in the prevalence of lower or mid-

gave birth from March to October 1997.29 The aim of dle back pain during pregnancy (at 32 weeks’ gesta-

the study was to describe changes in the prevalence of tion), 3 months or 12 months postpartum (Table

maternal health problems in the 6 months after birth. 17.4). The patients in this study were asked to particip-

Questionnaires were administered 4 days, and 8, 16 ate in a follow-up study approximately 2 years after

and 24 weeks postpartum. Of women eligible for the           21 delivery. Of the 184 women originally randomized to

study, 1295 (70%) agreed to participate and 1193 labor epidural analgesia, 151 were contacted in follow-

(92%) completed all questionnaires. Of health issues up, 119 by personal interview and the other 32 by 

surveyed, fatigue and backache were significantly telephone interview (20) or postal questionnaire (12).

more common than other problems. The point preval- In the non-epidural group, 155 of the original 185

ence of backache was 53% at 8 weeks postpartum, women agreed to the follow-up study. Assessment was

47% by 16 weeks and 45% by 24 weeks. One-third of by personal interview for 122 women, telephone inter-

women in this study received labor epidural anal- view for 18 women and postal questionnaire for the

gesia. No statistically significant association occurred other 15. Analysis was on the basis of intention-to-

between epidural use and backache: treat and the researchers found no differences between

• 8 weeks: odds ratio (OR) 1.04 (95% confidence inter- subjective measures of back pain reported by patients

val [CI], 0.83 –1.33)                                         or objective measures of spine mobility. 

• 16 weeks: OR 1.29 (95% CI, 1.02–1.64) The other RCT involved 611 women who were ran-

• 24 weeks: OR 1.15 (95% CI, 0.90 –1.46) domized to receive epidural bupivacaine or intramus-

cular meperidine. 22 Each woman was interviewed and

Randomized controlled trials  asked about back pain 24 h after delivery. A follow-up

questionnaire was mailed out 6 months after birth

It is difficult to find pregnant women willing to be  with 508 women returning completed forms: 249 in

randomized to epidural or non-epidural analgesia but the epidural group and 259 in the meperidine group

two published trials have succeeded. Over 4.5 years, (83%). Considering all questionnaire responders, the

 

Table 17.4                                                                                     21 Backache during pregnancy, and at 3 and 12 months postpartum. Values are given as N (%).

 

Antenatal                       3 months postpartum            12 months postpartum

 

Epidural       Non-epidural      Epidural       Non-epidural       Epidural      Non-epidural N = 176      N = 181          N = 162      N = 151          N = 166      N = 158

 

Middle backache      44 (25)         54 (30)              35 (22)         30 (20)              26 (16)         25 (16) Lower backache       91 (52)         93 (51)             56 (35)         52 (34)              58 (35)         43 (27)
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prevalence of postpartum backache was not differ- antecedent risk factors for postpartum low back pain

ent in the epidural and meperidine groups (48% vs   may not be equally distributed.

50%). Stepwise logistic regression showed the only In this case, RCTs and prospective cohort studies

association with postpartum backache was the dura- yield the same result – new, long-term postpartum

tion of the first stage of labor. Women with a history of back pain is not caused by intrapartum epidural anal-

backache before delivery were removed, leaving the gesia. This statement can be made with confidence

prevalence of backache 6 months postpartum as 29% because two different types of study design give the

in the epidural group and 28% in the meperidine   same answer.

group. Logistic regression again failed to find any 

associations with postpartum backache. The new-

onset backache data was analyzed one final time by
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William Wight

 

Introduction made to identify maternal or fetal variables that are

influential in the success or failure of ECV. Most stud-

Approximately 3 –5% of term, singleton pregnancies ies report a positive association between parity and

are associated with the breech position.1,2                                               4 The inter-successful version. Opinion is divided about how well

national Term Breech Trial provided sufficient evid- other factors predict success, including amniotic fluid

ence to convince obstetricians that planned cesarean 4  volume, location of placenta and maternal weight.

section is better than planned vaginal birth for the There are several interventions that may improve the

term fetus in the breech presentation.1 This study was  success rates for ECV. The use of tocolytic drugs, which

a multicenter randomized controlled trial in 2088 relax the uterus, results in fewer failures (RR 0.74; 95%

women with singleton breech at term (≥                                   5 37 weeks’ gesta-CI, 0.64 – 0.87). In one small study enhancement of

tion). The perinatal and neonatal morbidity and fetal movement through vibroacoustic stimulation in

serious neonatal morbidity was significantly lower in the midline fetal spinal position is also associated with

the planned cesarean section group compared with the                 6 fewer failures.

planned vaginal birth group (relative risk [RR] 0.33; Maternal discomfort during attempted ECV may

95% confidence interval [CI], 0.19 – 0.56). The study lead to involuntary splinting of abdominal musculat-

involved a large number of participants and was well ure that may interfere with version efforts. At times,

conducted, giving the potential for broad generaliz- considerable force directed towards the maternal

ability to the care of women with a singleton fetus             7 abdomen can cause enough pain that some patients

presenting in the breech position at term. This was                                            8 may request that version be discontinued. Maternal

especially apparent when applied to countries with low analgesia may obtund any painful stimuli and so

perinatal mortality, as demonstrated by subgroup decrease maternal anxiety and promote muscle 

analysis within the study.                                  relaxation.

Because of the results of the Term Breech Trial, Historically, general anesthesia has been used to

most obstetricians feel obliged to deliver all singleton                                  9 increase the success of ECV. These authors noted a

breech fetuses by cesarean section. External cephalic success rate of 50% after failure of ECV without 

version (ECV) is an obstetric maneuver used during anesthesia. Unfortunately, there was a relatively high

pregnancy to attempt to turn the breech fetus to a incidence of fetal demise (1%) in their series. The use

cephalic presentation, so attempting to reduce the of general anesthesia was abandoned after similar

need for surgical delivery. Indeed, using ECV at term                                           10 results were noted by other investigators.

has been shown to decrease the number of non- The purpose of this chapter is to review the available

cephalic presentations at birth and lower the rate of evidence regarding the influence of maternal regional

cesarean section associated with breech pregnancy. 3 analgesia on the success rate of ECV. There are cur-

There is considerable variation in the reported rently no randomized trials evaluating other forms of

success rate of ECV. In prospective investigations the analgesia for ECV. The search strategy consisted of the

success rate ranges from 35% to 86%, with an overall use of electronic databases (MEDLINE®, EMBASE®

average of 58%. 4 A number of attempts have been and Science Citation Index®), manual searches of major
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obstetric and anesthesia journals and reference listings.    Prospective studies

The last search was performed in March 2004. The fol-                   11 Birnbach et al . attempted to determine whether 

lowing MeSH terms and text words were used in the analgesia produced by subarachnoid sufentanil would

search: [analgesia, epidural], [anesthesia, epidural], improve the success of ECV at term. Patients who were

[anaesthesia, epidural], [analgesia, spinal], [anesthesia, candidates for term ECV were offered spinal analgesia

spinal], [anaesthesia, spinal], [analgesia, obstetrical],    for the procedure, consisting of 10 µg intrathecal

[anesthesia, obstetrical], [anaesthesia, obstetrical], sufentanil following a 500-mL intravenous bolus of

[breech] and [external cephalic version]. Abstracts Ringer’s solution. All patients from both groups

and articles in languages other than English were con- received subcutaneous tocolysis before the procedure.

sidered. Included in the review are all studies, but crit- Twenty of 35 patients receiving ECV opted for spinal

ical appraisal is reserved only for studies that are either analgesia. The two groups were well matched for 

randomized controlled trials or prospective cohort parity, gestational age, estimated fetal weight and other

studies. demographic parameters. ECV was successful in 

80% of the spinal analgesia group and 33% of the no

Non-randomized trials analgesia group (P = 0.005). This difference was still

statistically significant when the number of attempts

There was one retrospective8                          11 and one prospective    was taken into account using logistic regression. There

clinical trial that studied the incidence of successful were no episodes of fetal bradycardia or placental

version with and without regional anesthesia. In addi- abruption in the spinal group, although one patient in

tion, there were three studies that reported the incid- the control group required an emergency cesarean 

ence of successful version under regional anesthesia section for fetal distress. None of the study patients

after a failed version without anesthesia.12–14 The design developed a postdural puncture headache (PDPH). Of

of these studies are shown in Table 18.1. The main note, the pain scores in the control group were much

results are shown in Table 18.2. higher (median score 6 out of 10 vs 2 out of 10) than in

the spinal anesthesia group. Further, patient satisfac-

Retrospective studies tion was significantly better in the study group (median

There has been one retrospective cohort study assess- visual analog score [VAS] score of 10 out of 10 vs 5 out

ing the effect of epidural anesthesia on the success  of 10). Forty percent of patients in the spinal group

and safety of ECV performed at term.8 In this study, complained of pruritus, although none required treat-

the records of 61 patients who underwent ECV were ment. In this clinical trial, the success in the control

reviewed; of these, eight patients had ECV terminated group was lower than the historical success rate under

because of pain but later had ECV under epidural anal- similar circumstances (33% vs 45%). However, the use

gesia during the same hospitalization. In total there of spinal anesthesia was still associated with a signific-

were 69 ECV attempts: 32 with epidural and 37 with-    antly better incidence of success (P = 0.03).

out epidural. ECV was successful in 59% of the women The effect of epidural analgesia on term ECV success

with epidurals (including seven of the eight having a rates after a failed ECV attempt with no analgesia has

second attempt with analgesia) and in 24% of women                                           13,14 been explored in two prospective studies. Neiger

with no epidural (                                             13 P < 0.05). There has been one retro-et al . studied 83 women undergoing ECV without

spective cohort study looking at the effect of regional analgesia. Of these, 33 were unsuccessful and 16 elected

anesthesia on success rates of ECV at term only after  to undergo repeat ECV attempts under epidural anal-

a failed ECV attempt with no maternal analgesia.12 In gesia. Nine of the 16 previous failures (56%) were 

this study, 52% of ECV attempts with no analgesia                            14 successful. Rozenberg et al . studied 73 out of a total

were successful in a cohort of 77 patients. Of the 37 of 169 patients having failed ECV with no analgesia, 

failures, 15 consented to further attempts under of whom 68 consented to a second attempt under

regional anesthesia. Five of six (83%) of ECV attempts epidural analgesia. An additional 22 (39.7%) of these

were successful with spinal anesthesia and eight of nine    were successful.

(89%) ECV attempts were successful with epidural All studies reported a very low incidence of com-

anesthesia. plications which appeared to be unrelated to regional
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Comments                                                                                                                                                                                                                                                                                                                                                                                                                                                                  More versions attempted by housestaff                                                                                                                                                      in the epidural group. 4/37 (control) vs                                                                                                                                                      11/32 (epidural) patients in labor at the                                                                                                                                                      time of version                                                                                                                                                                                                                                      Non-spinal group were offered IV                                                                                                                                                      meperidine                                                                                                                                                                                                                                                                                                                                                                                                                                                        Comparison group of patients who                                                                                                                                                      underwent initial version (n                                                                                                                                                      with epidural                                                                                                                                                                                                                                      Cost analysis

 

Tocolysis                                                                                                                                                                                                                                                                                                                                                                                                                                                                  According to physician                                                                                                                                                       preference                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Subcutaneous                                                                                                                                                      terbutaline                                                                                                                                                                                                                                                                                                                                                                                                                                                        Subcutaneous                                                                                                                                                      terbutaline                                                                                                                                                                                                                                                                                                                                                                                            Subcutaneous                                                                                                                                                      salbutamol                                                                                                                                                                                                                            Terbutaline for the first                                                                                                                                                      attempt, nitroglycerin                                                                                                                                                       during the trial

 

Intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Spinal sufentanil                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Epidural                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Epidural                                                                                                                                                                                                                                                                                                                                                                                  Epidural or spinal

 

Study                                                                                                                                                      (N)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  32                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        20

 

Control                                                                                                                                                      (N)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  37                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              83 failed versions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  68 failed versions                                                                                                                                                                                                                                                                                                                                                                                  15 failed versions

 

Study design                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Retrospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Prospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ? Retrospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Prospective                                                                                                                                                                                                                                                                                                                                                                                  Retrospective

 

>36 weeks,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        36 weeks,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              36 weeks                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    36 weeks, > >>

 

Population                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Mixed,                                                                                                                                                       some dilated or in                                                                                                                                                      labor                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  not in labor                                                                                                                                                                                                                                                                                                                                                                                                                                                        Mixed,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Mixed, about                                                                                                                                                       36 weeks                                                                                                                                                                                                                            Mixed,                                                                                                                                                       not in labor

Non-randomized trials.

8                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        11                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        13                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        14                                                                                                                                                                                                                                                                                                                                                                                  12
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Table 18.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study                                                                                                                                                                                                                                                                                                            Studies of first attempted versions                                                                                                                                                      Carlan                                                                                                                                                        et al                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Birnbach Mixed,                                                                                                                                                       et al                                                                                                                                                                                                                                                                                                  Studies of repeat versions                                                                                                                                                      Neiger                                                                                                                                                        et al                                                                                                                                                                                                                                                                                                                                                                                            Rozenberg                                                                                                                                                       et al                                                                                                                                                                                                                            Cherayil                                                                                                                                                        et al                                                                                                                                                                                                                                                                                                                                                                                                                                                                  IV, intravenous
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Table 18.2 Non-randomized trials results.

 

Success rate              Risk difference    Cesarean

Study        (treatment vs control)     (and 95% CI)      delivery rate          Complications

 

Studies of first attempted versions

Carlan          Treatment 19/32 (59%)     35% (13 –57%)     Treatment 15/32       The incidence of abruptio placentae, et al        8 . 1994     Control 24/37 (24%)         in favor of the        Control 24/37           fetal bradycardia, low Apgar scores,

treatment group    P   0.05               and low umbilical artery pH was similar <

External cephalic version in the control 

group was discontinued in 8 women 

because of pain – 7 of these were 

successful after epidural analgesia

Birnbach       Treatment 16/20           47% (17–76%)     NA                   One patient in the control group had a et al        11 . 2001    Control 5/15                 in favor of the                                  placental abruption

treatment group

 

Studies of repeat versions

Neiger          50/83 (60%)                NA                17/33 failures had      Fetal bradycardia in 2 patients with et al        13 . 1998    16/33 failures underwent                         an elective cesarean    successful version, associated with

repeat version 1 week                          section                oligohydramnios and good Apgar 

later with 7/16 success                         ? cesarean section      scores

rate in successes

Rozenberg     27/68 (40%)               NA                                   Complications in 2 patients et al        14 . 2000                                                                                     Higher cost associated with version 

than expectant management

Cherayil        13/15                       NA                3/13                   2 patients had fetal bradycardia et al        12 . 2002                                                          2/2 (after 2nd             resulting in emergency cesarean 

failed version)           delivery

 

CI, confidence interval; NA, not applicable.

 

analgesia (Table 18.2). Only one of the studies clearly the baseline success rate is not stated. Inclusion criteria

reported the cesarean section rate after successful ver- were breech presentation or transverse lie. Exclusion

sion.12 From these results it would appear that there criteria were placenta previa, fetal compromise, intra-

may be some value to attempting ECV with epidural uterine growth restriction and ruptured membranes.

analgesia after a failed attempt. This is true now, from Because of the nature of the intervention, there was no

a cost–benefit point of view, when most obstetric units blinding of patients, obstetricians or investigators in

follow a policy of planned cesarean section for breech this study beyond the randomization process. Those

deliveries.14 assigned to the epidural group received an intravenous

preload of 2000 mL lactated Ringer’s solution and then

Randomized controlled trials epidural anesthesia consisting of 2% lidocaine with 

1 : 200,000 epinephrine administered in a manner 

There are four randomized controlled trials com- to obtain anesthesia at the level of the sixth thoracic

paring success rates of ECV with and without regional dermatome. Tocolysis with terbutaline was performed

analgesia.15 –18 The design of these studies is shown in in all patients, in sequential standardized doses, titrated

Table 18.3. The main results are shown in Table 18.4. to effect. ECV was attempted up to a maximum of

Schorr     18 et al . randomized 69 patients to receive either    three attempts, with transvaginal elevation of the fetus

epidural analgesia or no analgesia for ECV at term. performed when deemed necessary by the obstetrician

Sample size was calculated to determine a 30% differ- performing the version. All randomized patients were

ence with a power of 80% and alpha of 0.05, although included in the analysis. Patient demographics were
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Table 18.3 Study design of randomized trials.

 

Control   Study

Study     Parity   Quality                    (N)       (N)      Intervention    Tocolysis        Comments

 

Schorr      Mixed  Concealed randomization    35         34     Epidural        Subcutaneous    Performed by 3rd et al.                      Sample size calculation                             lidocaine 2%    terbutaline          and 4th year residents 199718            All patients accounted for                       to T6 level                         with perinatal fellow 

as back-up

Dugoff      Mixed   Concealed randomization    52         50     Spinal          Subcutaneous    Performed by “staff et al.                     Sample size calculation                              sufentanil and  terbutaline          physicians” under 199916            based on a 50% baseline                      bupivacaine                      supervision of 

success rate                                  to T6 level                         attending physicians All patients accounted for Maximum 4 attempts

Mancuso  Mixed   Concealed randomization,    54        54     Epidural        Subcutaneous    Residents performed et al.                      adequacy of randomization                        lidocaine 2%     terbutaline         the versions in 200017            checked                                   13 mL                         the presence of 

Sample size calculation  experienced staff

based on a baseline

success rate of 30%

Delisle       Mixed   Sample size calculation       99         103     Spinal           Nitroglycerin in    Abstract personal + et al.                      based on a baseline                                   fentanyl and      60% of controls    communication 4 200115            success rate of 22%                          bupivacaine    and 29% of        attempts

study patients

 

Table 18.4 Randomized trials – results.

 

Success rate           Risk difference    Cesarean 

Study       (treatment vs control) (95% CI)          delivery rate        Complications

 

Schorr et al.  24/35 with epidural       39% (17– 61%)     12/35 with epidural   Unsuccessful epidural (1 patient) 199718       10/34 control                              27/34 control        No placental abruptions in either group

Dugoff et al.  22/50 with spinal          2% ( 18 to 21%)   34/50 with spinal     Fetal bradycardia −

199916       22/52 control                              27/52 control        11/50 with spinal

6/52 control

Hypotension

4/50 with spinal

0/52 control

Abruption

0/50 with spinal

1/52 control

Patient discomfort

0/50 with spinal

4/52 control

Mancuso      32/54 with epidural      26% (8 – 44%)      25/54 with epidural   Fetal bradycardia et al        17 . 2000   18/54 control                                   37/54 control         2/54 with epidural

3/54 control

Hypotension

0/54 with epidural

0/54 with control

Delisle et al.  41/99 with spinal         11% ( 2 to 24%)    ?                     1 urgent cesarean section in the spinal group −

200115       31/103 control                                                 for non-reassuring fetal heart rate tracing

 

CI, confidence interval.
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not significantly different between the groups. Patients success rate, without analgesia, was similar. Patients 

with a transverse lie were included in the study, and in both groups received an intravenous preload of

were evenly distributed between the groups. 1500 mL lactated Ringer’s solution before version

There was a significantly higher success rate in the attempts. Those assigned to the epidural group received

epidural group (69%) compared with the no epidural epidural anesthesia consisting of 2% lidocaine with 

group (29%). The risk difference (RD) was 39% and   1 : 200,000 epinephrine and fentanyl 100 µg adminis-

the 95% CI was 17– 61% (Table 18.4). The number- tered in a manner to obtain anesthesia at the level of

needed-to-treat (NNT) with epidural analgesia was 2.5 the tenth thoracic dermatome. Tocolysis was given to

(95% CI, 1.6 –5.8) patients to have a successful ECV in all patients prior to ECV attempts. ECV was attempted

one additional patient. The corresponding cesarean up to a maximum of four attempts, with no employ-

section rate was 34% in the epidural group compared ment of the transvaginal elevation technique. Demo-

with 79% in the no epidural group (Table 18.4). The graphics between the two groups were similar and all

RD was 45% and the 95% CI was 24 – 66%. The NNT patients were included in the analysis. There was a

was 2.2 (95% CI, 1.5 – 4.1). ECV was abandoned in one significantly higher success rate in the epidural group

patient in the epidural group (failed epidural) and (59%) compared with the no epidural group (33%).

in four patients in the no epidural group because of  The RD was 26% and the 95% CI was 8 – 44% (Table

discomfort. There were no epidural complications 18.4). The NNT with epidural analgesia was 3.8 (95%

reported, and no episodes of maternal hypotension or CI, 2.2–12.5) patients to have a successful ECV in 

fetal bradycardias occurred. Only one patient (control one additional patient. The corresponding cesarean

group) reverted to breech after ECV. Of interest, section rate was 46% in the epidural group compared

patients in the epidural group spent less time in hos- with 68% in the no epidural group (Table 18.4). The

pital (3.1 vs 4.9 days, P = 0.05) than patients in the RD was 22% and the 95% CI was 4 – 40%. The NNT

control group. was 4.5 (95% CI, 2.5 –25). The study does not report

Transvaginal elevation of the fetus may be particu- the number of ECV procedures that were abandoned

larly useful in a well-descended breech but may not be because of patient discomfort. None of the fetuses

tolerated by the control patients because of the absence reverted to breech position after successful version,

of maternal analgesia. The success rate in the control although one of the unsuccessful versions in the con-

group was low when compared with published success trol group became a cephalic presentation spontan-

rates for ECV, possibly indicating differences between eously. Four patients (one in the epidural group and

this patient population and other population groups. three in the control group) had a vaginal delivery of a

The epidural group received intravenous preloading breech fetus. Two patients in the epidural group and

with 2000 mL lactated Ringer’s solution prior to siting three in the control experienced fetal bradycardia.

of the epidural and then presumably several minutes    None developed hypotension.

to achieve analgesia. This co-intervention may have The results of this study are similar to that of Shorr

led to an increase in the volume of amniotic fluid in the         18 et al. in a number of important respects. In both

epidural group compared with the no epidural group,19 studies, the treatment group was epidural analgesia

and therefore may have contributed to the improved with lidocaine. In both studies, the success rate in 

ECV success rate in the epidural group.20 the control group was low – approximately 33%.

Mancuso    17 et al . studied the effect of epidural anal-    Although both groups received an intravenous preload

gesia on ECV success rates. In this study, 108 parturi- prior to ECV attempts, the fluid was administered in

ents were randomized to either receive epidural or no the epidural group prior to commencing the epidural,

epidural prior to ECV. This was based upon a sample whereas the no epidural group received the fluid bolus

size estimation with a power of 80% and an alpha of  immediately prior to the ECV. The time needed for the

0.05, in an attempt to see a twofold increase in ECV fluid in the no epidural group to affect amniotic fluid

success from an institutional baseline success rate of volume may have been insufficient compared with the

30%. Inclusion and exclusion criteria were similar to    epidural group.

the study by Schorr      18                                                    16 et al . including the enrollment Dugoff et al . studied 102 term parturients who

of parturients with a transverse lie. Also, the baseline were randomized to receive either spinal anesthesia or
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no spinal (control) for ECV. Using a baseline success tocolysis with intravenous nitroglycerin at the discre-

rate of 50% for ECV, the sample size was calculated  tion of the physician. ECV attempts were made up to 

to determine a clinically significant 20% difference in a total of four attempts. It is not reported whether the

the two groups on the basis of a power of 80% and an    transvaginal elevation technique was employed. 

alpha of 0.05. Unlike the previous two studies, patients Demographics data were similar between the two

with a transverse lie were excluded. Those parturients groups, and all patients were included in the analysis.

in the spinal group received an intrathecal injection of There was no statistical difference between the success

10 µg sufentanil and 2.5 mg plain bupivacaine after rates in the spinal group and the control group (41% vs

prehydration with 500 mL lactated Ringer’s solution.    30%, P = 0.09). However, the use of tocolysis was

The level of anesthesia obtained was the sixth thoracic  higher in the control group (60% vs 29%). After 

dermatome. Parturients in both groups received toco- controlling for the use of tocolysis there was still no

lysis prior to ECV attempts. ECV was performed by two evidence that the success rate differs between the two

physicians, up to a total of four attempts. No attempt groups. The cesarean section rate was not reported.

to elevate the breech by the transvaginal route was  There were more complications such as maternal

performed. The analysis of results was performed on hypotension and fetal heart rate abnormalities in the

an intent-to-treat basis and all patients were included spinal group compared with the control group (39%

in the analysis. Patient demographics were similar vs 15%). One patient in the spinal group needed

between the two groups. There was no difference urgent delivery 55 min after the procedure for a non-

between success rates for the spinal group (44%) and    reassuring fetal heart rate trace.

the control group (42%). Sixty eight percent of patients

 

with 52% of control (P = in the spinal group had a cesarean section compared    Conclusions 0.1). ECV was terminated

before a successful result in four patients in the con- The evidence supports the use of ECV in an attempt to

trol group because of discomfort. Transient fetal reduce the incidence of breech presentation because

bradycardia occurred in 22% of the spinal group and there was a low incidence of reverting after turning.

11% of the control group (P = 0.2). Four parturients in Further, a large proportion of those that turned even-

the spinal group had transient hypotension, three tually went on to vaginal delivery. The complication

of whom needed pharmacologic intervention. One rate is low and therefore the maneuver is potentially

patient, in the control group, had placental abruption    useful in reducing the cesarean section rate. 

necessitating cesarean delivery despite a successful  The current published data give conflicting evid-

version. Two of the patients in the spinal group who ence on the influence of maternal analgesia on the suc-

had a successful version reverted to the breech position cess rate of ECV at term. While the non-randomized

before delivery.                                                               8,11 trials are positive, the randomized controlled trials

The final randomized control trial, conducted by do not show a clear advantage to regional analgesia

Delisle        15                                                              15 –18 et al ., has been published in abstract form before ECV. Of interest when examining the ran-

only; further information has been made available by domized controlled trials, epidural analgesia appears

personal communication with the study’s main author to be more useful than spinal anesthesia for the facil-

(M.F. Delisle, personal communication 2004). Two itation of ECV. While both techniques provide anal-

hundred and two parturients were randomized to gesia, epidural analgesia, using the doses of lidocaine

receive spinal anesthesia or no spinal (control), based reported in these studies, is more likely to produce

upon detecting a 50% difference in success rate from a muscle relaxation – thus making ECV easier. However,

baseline of 22% with a power of 80% and an alpha of it should be noted that in both studies using epidural

0.05. The inclusion and exclusion criteria were similar analgesia, the success rate in the control group was

those of Schorr       18 et al ., including the enrollment of all    low. One could postulate that the control rate, rather

non-vertex lies. The spinal anesthesia was performed than the technique used, may be more important in

using 2.5 mg plain bupivacaine with 20 µg fentanyl to determining the success than the type of analgesia.

obtain anesthesia to the sixth thoracic dermatome. The Alternately, the additional fluid given to patients who

use of fluid preload is not reported. Patients received received epidural analgesia may have played a part.
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Finally, other evidence suggests that the use of toco- 7 Leung TY, Sahota DS, Fok WY, Chan LW, Lau TK. Quan-

lytics on all patients may help increase the success rate5 tification of contact surface pressure exerted during external

and therefore selective use15                                   cephalic version. Acta Obstet Gynaecol Scand 2003;82:1017– may not yield optimal

results. 8 Carlan SJ, Dent JM, Huckaby T, Whittington EC, Shaefer D.  22.

All of the studies show an improvement in success The effect of epidural anesthesia on safety and success of

rate when regional analgesia is used after ECV without       external cephalic version at term. Anesth Analg 1994;79:

analgesia fails.12–14                                                 525 – 8. It may therefore be useful to use

regional analgesia in those patients. 9 Ellis R. External cephalic version under anesthesia. J Obstet

It should be noted that regional analgesia adds risk 10 Mushambi M. External cephalic version: new interest and old  Gynaecol Br Comm 1968;75:865 –70.

to ECV. Although none of the studies reported signi-      concerns. Int J Obstet Anesth 2001;10:263 – 6. ficant side-effects, these may become apparent when   11 Birnbach DJ, Matut J, Stein DJ, et al. The effect of intrathecal

regional analgesia is used on more patients. Other, less analgesia on the success of external cephalic version. Anesth

invasive methods of producing analgesia prior to ECV,       Analg 2001;93:410 –3.

in conjunction with tocolytics, need to be evaluated. axial blockade promotes external cephalic version success  12 Cherayil G, Feinberg B, Robinson J, Tsen LC. Central neur-

after a failed attempt. Anesth Analg 2002;94:1589 –92.

13 Neiger R, Hennessy MD, Patel M. Reattempting failed exter-
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Is there a difference between the obstetric and

 

non-obstetric airway?

 

Eric Goldszmidt

 

Introduction This chapter discusses whether or not it is more

difficult to perform endotracheal intubation in par-

Failed endotracheal intubation with subsequent inab- turients compared with non-pregnant patients. Ideally,

ility to ventilate the parturient is an important cause  this question could be answered in an appropriately

of maternal mortality and morbidity.1 Many review designed prospective cohort study. The patients would

articles 1– 8                             9,10 and book chapters declare that airway    be matched for identifiable risk factors for difficult

management – in particular endotracheal intubation – intubation and the same anesthesiologists would per-

in the parturient is more difficult than in the non- form endotracheal intubation using the same tech-

parturient. Some authors suggest that a significant niques for both populations. In addition, the ancillary

proportion of pregnant women should be intubated help and work environment would be controlled. The

awake to avoid this complication. 11 Common reasons definition of “difficulty” or “failure to intubate” would

offered to explain the difference between the pregnant be standardized. Finally, because the incidence is

and non-pregnant patient include: increased upper small, a large study would be needed. If one considers

airway edema and fat deposition causing decreased that the rate of difficult intubation is approximately

soft-tissue mobility and increased tongue size. Most 2% in parturients, the study would need to include

pregnant patients have full dentition, enlarged breasts approximately 9000 patients per group to find a differ-

and may have gained significant amounts of weight. ence of 75% (to 0.5% in non-parturients) to demon-

Thoracic lift from a poorly placed hip wedge and strate a difference if one existed. Unfortunately, such 

overly aggressive cricoid pressure may exacerbate a a clinical trial does not currently exist. However, con-

difficult situation.                                          siderable data do exist that may help determine:

General anesthesia for pregnant patients under   1 whether endotracheal intubation is more difficult in

emergency conditions may be anxiety-provoking for the population of parturients than in the population of

the anesthesiologist, leading to an incomplete assess-    non-parturients; and

ment of the patient. This further compounds any   2 which parturients are at risk for difficult airway

potential difficulties. Parturients undergoing emer-    management.

gency general anesthesia are seldom fasted and are at

increased risk for aspiration pneumonitis. Further,    Population-based studies because of a high metabolic rate and decreased func-

tional residual capacity, oxygen desaturation may occur The data for this systematic review are derived from 

during apnea, increasing the risk of fetal and caregiver all studies that report and estimate the incidence of

distress. Finally, as a consequence of the increased use difficult intubation in the parturient. These studies

of regional anesthesia, it is more difficult for trainees  were located using MEDLINE® and EMBASE® from

to gain experience using general anesthesia in the 1966 and 1980, respectively, until the end of December

parturient 1 and possibly more difficult for the more 2002. These studies were either comparative (obstetric

experienced anesthesiologist to maintain expertise. and non-obstetric populations in the same study) or
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derived an incidence of difficult intubation from the There are six large studies designed to determine 

collected data. Additional comparative data were the incidence of difficult or failed endotracheal intuba-

derived from large prospective studies (N > 5000) in tion in the parturient. One prospective cohort study

non-pregnant patients. Case reports, case series and    (N = 1500) defined difficult endotrachal intubation as

case–controlled studies were not included because an                                      17 a grade 3 or 4 laryngoscopic view. A second pro-

incidence from this type of data cannot be calculated.     spective study, from the same institution (N = 523),

The primary outcome was the incidence of failure  reported a higher incidence of difficult endotracheal

to intubate as defined by the authors. Secondary                                   13 intubation using the same criteria. Unfortunately,

outcomes were the incidence of difficult intubation  data on 90 of the patients who received general anes-

(as defined by the authors) and the total of grade 3 and thesia during the time of the study are not available,

4 laryngoscopic views as defined by Cormack and reducing the reliability of the estimated incidence. A

Lehane.2 Grade 3 laryngoscopies yield only a view of    second retrospective study (N = 536) reported a high

the epiglottis, whereas grade 4 views do not even reveal incidence of difficult endotracheal intubation. In this

the epiglottis. study, the definition of “difficult” was not reported

Eleven studies reported the incidence of difficult and therefore a comparison cannot be made with

intubation or failed intubation in parturients. Two of                 19 other studies.

these were abstracts,11,12                                                                                               27 the rest were full manu-One study, reported as an abstract, suggests

scripts.13 –21 One paper included the data from a previ- that fiberoptic endotracheal intubation on selected

ous paper16                                              15 so those data are only considered once.    obstetric patients may reduce the incidence of failed

Four of these studies include an obstetric and non- intubation. Because only an abstract is available, many

obstetric comparison group.12,18,20,21 The study char- of the details concerning patient assessment and oper-

acteristics are shown in Table 19.1. ator training are missing, making the results of the

For comparison, five large studies of the non- study difficult to interpret. However, the investigators

obstetric airway were found.22–26 Their characteristics, reported that the incidence of failed endotracheal intu-

along with the four studies with both an obstetric and bation was reduced by changing their policy for the use

non-obstetric group, are shown in Table 19.2. of fiberoptic intubation in the parturient. The two

remaining studies are audits.14,16 While these are the

Quality of studies largest studies, it is impossible to determine the com-

pleteness of data collection. Further, the definition of

Obstetric patients                            difficult endotracheal intubation is lacking.

Many studies that determine the incidence of difficult

or failed endotracheal intubation in the obstetric   Non-obstetric patients

patient do not provide reliable data. The two com- Five large studies reported the incidence of difficult

parative prospective studies that are published as full 22–26  endotracheal intubation in non-obstetric patients.

manuscripts are too small to determine the accurate All were prospective cohort studies, although one 

incidence of difficult intubation, as defined by grade 3                                   24 was a self-report questionnaire. One study excluded

or 4 laryngoscopic view.20,21                                                                 26 A third study, available emergency surgeries. The primary purpose of all

only as an abstract, does not describe the laryngoscopic studies was to correlate physical examination criteria

view seen by the anesthesiologist, rather it reports with the laryngoscopic view and therefore the data 

quality assurance markers for difficult intubation such on this parameter are complete. However, the inci-

as trauma to the airway, documented esophageal intu- dence of failed endotracheal intubation was depend-

bation or the need to change from the planned method 23  ent on the protocol. For example, in one study  all

endotracheal intubation. 12 The fourth – and largest – patients with a grade 4 view of the glottis on rigid

study is retrospective.18 The data were obtained from a laryngoscopy were intubated using a fiberoptic scope,

registry of difficult intubation, but it is not possible to reducing the incidence of failed intubation to 0%. 

tell how complete the data collection was. In addition, One study excluded difficult endotracheal intuba-

the authors classified endotracheal intubation as tions performed by trainees with less than 6 months’

difficult subjectively.                                                     24 experience.
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Continued

 

Comments                                                                                                                                                                                                                                                                                                                                                                                                                                    Excluded patients if an alternative                                                                                                                                                      method of intubation was chosen                                                                                                                                            preoperatively or if delivered in previous                                                                                                                                             2 weeks (control group); only 1 failure                                                                                                                                             (the only one with a group 4 view)                                                                                                                                                      Demonstrated poor positive predictive                                                                                                                                            value for Mallampati score, thyromental                                                                                                                                            distance, atlanto-occipital extension and                                                                                                                                            for combinations of these                                                                                                                                                      Suggest that Chinese airways are no                                                                                                                                            more difficult than others                                                                                                                                                                                              Study designed to compare the                                                                                                                                            predictive ability of a preoperative                                                                                                                                            Mallampati score in obstetric and non-                                                                                                                                            obstetric patients                                                                                                                                            Patients were Chinese, Malay or Indian                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Differences between main operating                                                                                                                                                      room and obstetric difficult intubation                                                                                                                                            (1.16% vs 0.86%), esophageal intubation                                                                                                                                            (0.40% vs 1.29%), inability to intubate by                                                                                                                                            the planned route (0.28% vs 0%) and                                                                                                                                                      failed rapid sequence induction (0.10%                                                                                                                                            vs 1.50%)                                                                                                                                            3.64% difficulties in obstetrics vs 1.95%                                                                                                                                            in main operating room                                                                                                                                            Most of the difference accounted for by                                                                                                                                                      the number of failed rapid sequence                                                                                                                                            inductions                                                                                                                                                                                              Unable to assess whether all cases were                                                                                                                                            found                                                                                                                                            All of the obstetric patients with failed                                                                                                                                            intubation had class 4 airway views                                                                                                                                                      except for 1 who had tracheal stenosis                                                                                                                                            All of the non-obstetric patients had class                                                                                                                                            4 airway views

 

Quality                                                                                                                                                                                                                                                                                                                                                                                                                                    Prospective                                                                                                                                                      comparative                                                                                                                                            study, elective                                                                                                                                            gynecology                                                                                                                                            control group                                                                                                                                                      No sample size                                                                                                                                            calculation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Comparative,                                                                                                                                                      prospective                                                                                                                                            cohort study                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Abstract                                                                                                                                                      Audit                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Comparative                                                                                                                                            retrospective                                                                                                                                            cohort                                                                                                                                            Patients were                                                                                                                                                      selected from                                                                                                                                            a registry

 

Definition of difficult                                                                                                                                                      airway or failed                                                                                                                                            intubation                                                                                                                                                                                                                                                                                                                                                                                                                                    Difficult – grade 3                                                                                                                                                       or 4 view on direct                                                                                                                                            laryngoscopy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not formally defined                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          A list of difficulties,                                                                                                                                             both subjective (e.g.                                                                                                                                            “difficult intubation”)                                                                                                                                            and objective (e.g.                                                                                                                                                      chipped tooth,                                                                                                                                            alternate method of                                                                                                                                            intubation used)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Difficult – inadequate                                                                                                                                            visualization of the                                                                                                                                            glottis                                                                                                                                            Failure – inability to                                                                                                                                                      insert a tracheal tube

 

Operator                                                                                                                                            experience                                                                                                                                                                                                                                                                                                                                                                                                                                    Consultant or                                                                                                                                                      trainees with                                                                                                                                            more than                                                                                                                                             3 years                                                                                                                                            experience                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Registrars, senior                                                                                                                                                      registrars and                                                                                                                                            consultants                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Unknown                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Unknown

 

Airway                                                                                                                                                      assessment                                                                                                                                            (Yes/No)                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes                                                                                                                                                      Assessor did                                                                                                                                            not take part                                                                                                                                            in intubation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Unknown                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Unknown

 

151                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          277                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          466

N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1980

 

=15,150)

Patient                                                                                                                                            population                                                                                                                                                                                                                                                                                                                                                                                                                                    Ethnic                                                                                                                                                      Chinese                                                                                                                                            Elective                                                                                                                                            cesarean                                                                                                                                            section                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                All obstetric                                                                                                                                                      patients                                                                                                                                            (including                                                                                                                                            postpartum                                                                                                                                            sterilization) vs                                                                                                                                                      gynecological                                                                                                                                            patients                                                                                                                                                                                              All obstetric                                                                                                                                            general                                                                                                                                            anesthetics vs                                                                                                                                            all non-                                                                                                                                                      obstetric                                                                                                                                            general                                                                                                                                            anesthetics                                                                                                                                            (n                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  All obstetric                                                                                                                                            patients

 

Study                                                                                                                                            period                                                                                                                                                                                                                                                                                                                                                                                                                                    1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1991                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1991–                                                                                                                                            1994                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1982–                                                                                                                                            1985

Characteristics of obstetric airway studies. For comparative studies N is the number of pregnant patients.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      18

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          12

21                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            1996

Table 19.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Reference                                                                                                                                                                                                                                                                                        Comparative studies                                                                                                                                            Wong &                                                                                                                                                       Hung 1999                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yeo &                                                                                                                                                       Chang                                                                                                                                            1992                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Dhaliwal                                                                                                                                            et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Samsoon &                                                                                                                                             Young 1987
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Chapter 19

 

Comments                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Quality of data is unknown                                                                                                                                                      23 were cesarean sections, only 4 were                                                                                                                                                      elective                                                                                                                                                      10 general anesthetics for maternal                                                                                                                                                      request                                                                                                                                                      16 cases occurred between 17:30 and                                                                                                                                                      08:30 (outside normal working hours)                                                                                                                                                      Most views at laryngoscopy were grade                                                                                                                                                      3–4                                                                                                                                                                                                                                      13/17 Grade III easily intubated                                                                                                                                                      2/17 Grade III intubated blindly                                                                                                                                                      2/17 Grade III failed – laryngeal mask                                                                                                                                                      airway                                                                                                                                                      1/1 Grade IV failed – regional                                                                                                                                                                                                                            1 failure (parturient died, general                                                                                                                                                      anesthesia after failure to place a spinal                                                                                                                                                      for elective cesarean section)                                                                                                                                                      It is not known if this patient was the                                                                                                                                                      index case which prompted the study                                                                                                                                                      Her preoperative airway assessment and                                                                                                                                                      history were unremarkable                                                                                                                                                      4.5% of cesarean sections under general                                                                                                                                                      anesthesia with incidence decreasing                                                                                                                                                      over period secondary to increased use                                                                                                                                                      of epidurals                                                                                                                                                      86% of general anesthetics because of                                                                                                                                                      contraindication to regional or perceived                                                                                                                                                      lack of time                                                                                                                                                      41% of general anesthetics were given                                                                                                                                                      during daytime hours

 

Quality                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Audit                                                                                                                                                      36 known                                                                                                                                                      failures                                                                                                                                                      26 reviewed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Prospective                                                                                                                                                      cohort study                                                                                                                                                      Collected data                                                                                                                                                      on 523/613                                                                                                                                                      patients                                                                                                                                                                                                                            Retrospective                                                                                                                                                      cohort

 

Failure – intubation                                                                                                                                                      not accomplished with                                                                                                                                                      a single dose of                                                                                                                                                      succinylcholine                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Difficult – grade 3 or 4                                                                                                                                                      view on direct                                                                                                                                                      laryngoscopy                                                                                                                                                      Failure – not defined                                                                                                                                                                                                                                                                                                                                                                                  Not defined

Definition of difficult                                                                                                                                                      airway or failed                                                                                                                                                      intubation

 

Operator                                                                                                                                                      experience                                                                                                                                                                                                                                                                                                                                                                                                                                                                  7/26 senior house                                                                                                                                                      officer                                                                                                                                                      14/26 registrar                                                                                                                                                      5/26 staff grade                                                                                                                                                      or clinical                                                                                                                                                      assistant                                                                                                                                                      1/26 consultant                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Consultants and                                                                                                                                                      trainees with                                                                                                                                                      more than 2 years                                                                                                                                                      experience                                                                                                                                                                                                                                                                                                                                                                                  Unknown

 

No)

 

Airway                                                                                                                                                      assessment                                                                                                                                                      (Yes/                                                                                                                                                                                                                                                                                                                                                                                                                                                                  26 charts                                                                                                                                                      reviewed                                                                                                                                                      evidence of an                                                                                                                                                      assessment                                                                                                                                                      found in only                                                                                                                                                      11 of these                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Unknown

 

523                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    536

N                                                                                                                                                                                                                                                                                                                                                                                                                                                                  8970

 

)                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Patient                                                                                                                                                      population                                                                                                                                                                                                                                                                                                                                                                                                                                                                  All obstetric                                                                                                                                                      patients                                                                                                                                                      receiving care                                                                                                                                                       in the South                                                                                                                                                      Thames region                                                                                                                                                      of the UK                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        All cesarean                                                                                                                                                      sections                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              All cesarean                                                                                                                                                      sections

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      –                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    –

 

continued(                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Study                                                                                                                                                      period                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1993                                                                                                                                                      1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1994                                                                                                                                                      1995                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1990                                                                                                                                                      1995

13

14                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              et al.                                                                                                              19

Table 19.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Reference                                                                                                                                                                                                                                                                                                                      Cohort studies without control group                                                                                                                                                      Barnardo &                                                                                                                                                      Jenkins                                                                                                                                                      2000                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Ramadhani                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Tsen                                                                                                                                                      1998

 

228

Is there a difference between obstetric and non-obstetric airways?

 

23 failures (5 Asian, 5 Afro Caribbean)                                                                                                                                                      78% during evening or night                                                                                                                                                      87% considered emergency                                                                                                                                                      1/3 were predicted to be difficult                                                                                                                                                      All had at least one airway abnormality                                                                                                                                                      and 13 had more than one abnormality                                                                                                                                                      on postoperative examination                                                                                                                                                      14 of the patients were easily intubated                                                                                                                                                      prior to or subsequent to the event                                                                                                                                                      1 was intubated in the lateral position                                                                                                                                                      During the failed intubation drill:                                                                                                                                                      6 patients were said to have laryngeal                                                                                                                                                      edema, at least 2 were known difficult                                                                                                                                                      airways and 2 others were subsequently                                                                                                                                                      shown to have Klippel–Feil syndrome,                                                                                                                                                       1 had masseter spasm and her mouth                                                                                                                                                      could not be opened                                                                                                                                                                                                                                      All airway assessments by the most                                                                                                                                                      senior anesthesiologist but intubations                                                                                                                                                      by the most junior                                                                                                                                            Only 2 failures, 1 of which was easily                                                                                                                                                      intubated by the consultant                                                                                                                                                      Multivariate analysis of risk factors                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Review performed to determine whether                                                                                                                                                      or not fiberoptic intubation should be                                                                                                                                                      carried out on anticipated difficult                                                                                                                                                      intubations in obstetrics

 

Prospective                                                                                                                                                      audit                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Prospective                                                                                                                                                      cohort                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Abstract                                                                                                                                                      Retrospective                                                                                                                                                      chart review

 

Failure – intubation                                                                                                                                                      not accomplished with                                                                                                                                                      a single dose of                                                                                                                                                      succinylcholine                                                                                                                                                      requiring initiation of a                                                                                                                                                      failed intubation drill                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Difficult – required                                                                                                                                                      some adjustment of                                                                                                                                                      laryngoscope or head                                                                                                                                            Very difficult –                                                                                                                                                      required removal of                                                                                                                                                      laryngoscope, mask                                                                                                                                                      ventilation and                                                                                                                                                      intubation using                                                                                                                                                      additional equipment                                                                                                                                                      or senior assistance                                                                                                                                                       Failure – several                                                                                                                                                      attempts or                                                                                                                                                      unrecognized                                                                                                                                                      esophageal intubation                                                                                                                                                                                                                                      Difficult – intubation                                                                                                                                                      on 1st attempt with                                                                                                                                                      difficulty or multiple                                                                                                                                                      attempts required                                                                                                                                                      Failure – could not be                                                                                                                                                      intubated by direct                                                                                                                                                      laryngoscopy

 

78% of incidents                                                                                                                                                      involved a senior                                                                                                                                                      house officer or                                                                                                                                                      registrar                                                                                                                                                      13% involved a                                                                                                                                                      senior registrar or                                                                                                                                                      consultant                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Unknown                                                                                                                                                      but if two                                                                                                                                                      anesthesiologists                                                                                                                                            present,                                                                                                                                                      intubation by the                                                                                                                                                      most junior                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Unknown

 

Yes but                                                                                                                                                      assessments                                                                                                                                                      not formally                                                                                                                                                      recorded                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Unknown

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                  –

 

5802                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      1500                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          1349                                                                                                                                                      (1980                                                                                                                                                      1984)                                                                                                                                                      744                                                                                                                                                      (1985                                                                                                                                                      1989)

 

All cesarean                                                                                                                                                      sections                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Elective and                                                                                                                                                      emergency                                                                                                                                                      cesarean                                                                                                                                                      sections                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        All obstetric                                                                                                                                                      patients with                                                                                                                                                      liveborn                                                                                                                                                      singletons                                                                                                                                                      vaginal                                                                                                                                                      delivery of                                                                                                                                                      liveborn                                                                                                                                                      singletons

–                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      –                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          –
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15                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      17                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          27

 

. 1996                                                                                                                                                                                                                                                                    16                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  . 1992                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          . 1990
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229




Chapter 19

 

stetric and 

 

Comments                                                                                                                                                                                                                                                                                                                                                                                                                                                                  See Table 19.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    See Table 19.1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        See Table 19.1                                                                                                                                                                                                                                                                                                                                                                                  See Table 19.1

 

Quality                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Prospective                                                                                                                                                      cohort study                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Prospective,                                                                                                                                                      comparative                                                                                                                                            cohort                                                                                                                                                                                                                                      See Table 19.1                                                                                                                                                                                                                                                                                                                                                                                  Comparative                                                                                                                                                      retrospective                                                                                                                                                      cohort                                                                                                                                                      Patients were                                                                                                                                                      selected from                                                                                                                                                      a registry

 

Definition of difficult                                                                                                                                                      airway or failed                                                                                                                                                      intubation                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Difficult – grade 3                                                                                                                                                       or 4 view on direct                                                                                                                                                      laryngoscopy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Not formally defined                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        See Table 19.1                                                                                                                                                                                                                                                                                                                                                                                  Difficult – inadequate                                                                                                                                                      visualization of the                                                                                                                                                      glottis                                                                                                                                                      Failure – inability to                                                                                                                                                      insert a tracheal tube                                                                                                                                                      from the oropharynx

 

Operator                                                                                                                                                      experience                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Consultant or                                                                                                                                                      trainees with                                                                                                                                                      more than                                                                                                                                                       3 years                                                                                                                                                      experience                                                                                                                                                                                                                                                                                                                                                                                            Registrars, senior                                                                                                                                                      registrars and                                                                                                                                                      consultants                                                                                                                                                                                                                            Unknown                                                                                                                                                                                                                                                                                                                                                                                  Unknown

 

No)

 

Airway                                                                                                                                                      assessment                                                                                                                                                      (Yes/                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Yes                                                                                                                                                      assessor did                                                                                                                                                      not take part                                                                                                                                                      in intubation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Unknown                                                                                                                                                                                                                                                                                                                                                                                  Unknown

 

260                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    283

N                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              15,150                                                                                                                                                                                                                                                                                                                                                                                  13,380

 

Patient                                                                                                                                                      population                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Ethnic Chinese                                                                                                                                                      women                                                                                                                                                      undergoing                                                                                                                                                      elective                                                                                                                                                      gynecological                                                                                                                                                      operations                                                                                                                                                                                                                                      Gynecologic                                                                                                                                                      elective                                                                                                                                                                                                                                                                                                                                                                                  All patients                                                                                                                                                                                                                                                                                                                                                                                  Failed                                                                                                                                                      intubation                                                                                                                                                      registry

 

Study                                                                                                                                                      period                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1991                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        1991–                                                                                                                                                      1994                                                                                                                                                                                                                            1982–                                                                                                                                                      1985

Characteristics of non-obstetric airway studies with more than 5000 patients in the operating room with a comparison between ob

12

 

20                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              21                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                18 et al.

Table 19.2                                                                                                                                                                non-obstetric patients. N is the number of non-obstetric patients in comparative studies.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Reference                                                                                                                                                                                                                                                                                                            Comparative studies                                                                                                                                                      Wong &                                                                                                                                                       Hung                                                                                                                                                      1999                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Yeo                                                                                                                                                      1992                                                                                                                                                                                                                                                                                                                                                                                  Dhaliwal                                                                                                                                                      et al.                                                                                                                                                                                                                            Samsoon                                                                                                                                                      & Young                                                                                                                                                       1987
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=0.03% of all patients

17/19 patients with grade 4 views at                                                                                                                                                      laryngoscopy had anatomic abnormalities                                                                                                                                                      such as micrognathia, trismus or cervical                                                                                                                                                      spine abnormalities unanticipated grade 4                                                                                                                                                      view                                                                                                                                                                                                                                      Excluded patients with obvious airway                                                                                                                                                      malformations scheduled for awake                                                                                                                                            intubation                                                                                                                                                      Attempt to optimize intubating conditions                                                                                                                                                      91% of all grade 4 views intubated                                                                                                                                                      fiberoptically but none of these reported as                                                                                                                                                      failures                                                                                                                                                                                                                                      Excluded ‘clinically obvious’ difficult                                                                                                                                                      airways and difficult intubations by                                                                                                                                                      operators with less than 6 months                                                                                                                                                      experience                                                                                                                                                      40.5% of the difficult intubations were                                                                                                                                                      unexpected                                                                                                                                                                                                                            1.9% had initial intubation attempt with                                                                                                                                                      alternative methods to direct laryngoscopy                                                                                                                                                      No cases of failure to intubate and                                                                                                                                                      ventilate                                                                                                                                                      1/3 had incomplete documentation of                                                                                                                                                      airway assessment

 

Prospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Prospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Prospective                                                                                                                                                      cohort study                                                                                                                                                      Self-report                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Prospective                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Abstract                                                                                                                                                      Prospective

 

Difficult – grade 3                                                                                                                                                       or 4 view on direct                                                                                                                                                      laryngoscopy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Difficult – grade 3                                                                                                                                                       or 4 view on direct                                                                                                                                                      laryngoscopy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Difficult – failure to                                                                                                                                                      visualize the larynx                                                                                                                                                      during laryngoscopy                                                                                                                                                      after using neck                                                                                                                                                      flexion and cricoid                                                                                                                                                      pressure                                                                                                                                                                                                                            Difficult – grade 3 or                                                                                                                                                       4 view on direct                                                                                                                                                      laryngoscopy                                                                                                                                                      Failure –                                                                                                                                                      abandonment of                                                                                                                                                      direct laryngoscopy                                                                                                                                                                                                                                      Difficult defined as                                                                                                                                                      failure by trainee and                                                                                                                                                      difficult for consultant

 

Consultants                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Anesthesiologists                                                                                                                                                      with more than                                                                                                                                                       2 years                                                                                                                                            experience                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        More than 6                                                                                                                                                      months training in                                                                                                                                                      anesthesia                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Not specified                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Consultants and                                                                                                                                                      trainees

 

Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Yes

 

6184                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              5379                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              8538

10,507                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          18,500

 

Japanese                                                                                                                                                      study                                                                                                                                                      Elective                                                                                                                                                      surgery, adult                                                                                                                                                      patients                                                                                                                                                                                                                                      Consecutive                                                                                                                                                      adults                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          All patients                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          All patients                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Consecutive                                                                                                                                                      surgical                                                                                                                                                      patients

–

1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                1994                                                                                                                                                      1995                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    1991–                                                                                                                                                      1993                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1989

26                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              23

et al.

1997                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              1996                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        24                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                25                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              22

Cohort studies without control group                                                                                                                                                      Yamamoto                                                                                                                                                      et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        el Ganzouri                                                                                                                                                       et al.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Koay                                                                                                                                                      1998                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Rose &                                                                                                                                                       Cohen                                                                                                                                                      1994                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Deller                                                                                                                                                      1990
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Table 19.3 Results of obstetric airway studies.

 

Grade 3         Grade 4          Grade 3 + 4       Difficult intubation       Failures

Study                  % (95% CI)      % (95% CI)       % (95% CI)       % (95% CI)             % (95% CI)

 

Wong & Hung 199920      1.3% 0.7%  1.99% 1.99%     0.7% 

(0.02–5%)        (0.01–3.6%)       (0.04 –5.7%)       (0.04 –5.7%)              (0.01–3.6%)

Barnardo & Jenkins         –                 –                 –                  –                        0.4% 200014                                                                                            (0.2– 0.5%)

Ramadhani et al. 3.3%  0.2% 3.5    –           0.6% 199613                   (1.9 –5.1%)       (0.02–1.0%)       (2.1–5.4%)                                (0.1–1.6%)

Tsen          19 et al . 1998          –                 –                 –                 5.8% 0.19% 

(3.9 – 8.1%)                 (0.047–1.1%)

Hawthorne et al. –           –           –            –                0.4% 199615                                                                                            (0.2– 0.6%)

Dhaliwal et al. –           –           –           3.6%     – 199612*                                                                   (2.1–5.6%)

Yeo        21 et al . 1992           –                –                2.2% –                    0% 

(0.2–3.0%)                                 (0 –1.1%)

Rocke         17 et al . 1992        1.7% 0.1%  1.8%  2%      0.13% 

(1.1–2.5%)        (0.02– 0.5%)       (1.2–2.6%)        (1.3 –2.8%)               (0.016 – 0.48%)

Samsoon & Young         –               –               –                –                      0.35% 198718                                                                                            (0.14 – 0.72%)

Glassenberg et al. –            –             –             2.2%         0.37% 199027†                                                                       (1.5 –3.2%)               (0.12– 0.86%)

Glassenberg et al. –            –             –             2.6%         0.2% 199027‡                                                                       (1.5 – 4.0%)               (0.34 – 0.74%)

 

CI, confidence interval.

* For this set of data, difficult defined by authors of this review as total incidence of difficult intubation, esophageal intubation, inability to intubate by the planned route and failed rapid sequence induction. † This set of data spans 1980 –1984 where no awake intubations were performed. ‡ This set of data spans 1985 –1989 where 14% of anticipated difficult airways received awake intubations.

 

Incidence of difficult endotracheal    incidence range is 0 – 0.7%. The 95% confidence inter-

val for the estimate was as high as 3.6%.20 This study

intubation

was small, resulting in a very low event rate (one).

Obstetric patients

The incidence of difficult endotracheal intubation Non-obstetric patients

is shown in Table 19.3. Four studies reported the The incidence of difficult endotracheal intubation in

incidence of grade 3 and 4 laryngoscopic view.13,17,20,21    non-obstetric studies is similar (Table 19.4). Four

The incidence ranged from 1.8% to 3.5% and the 95%   studies reported the incidence of grade 3 and 4 laryn-

confidence interval range is 0.04 –5.7%. This large                  20,21,23,24,26 goscopic views. The incidence ranged from

range is because of the relatively small sample sizes of    0.66% to 6.1% and the 95% confidence interval is

most of the studies. Two studies, using different cri-    0.47– 6.6%. The studies that report difficult intubation

teria, reported the incidence of difficult intubation as                       12,22,25 using other criteria report an incidence between

3.6%12,21              19,21 and 5.8%, respectively.                       1.2% and 1.95%. The incidence of failure of endotra-

Inability to perform endotracheal intubation in the    cheal intubations is extremely low. Of the five studies

parturient was uncommon. The point estimate of the                                                20,21,23 that reported the incidence, three had no failures.
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Table 19.4 Results of non-obstetric airway studies with more than 5000 patients in the operating room with a

comparison of obstetric and non-obstetric patients.

 

Grade 3          Grade 4           Grade 3 + 4      Difficult intubation     Failures

Study                    % (95% CI)      % (95% CI)       % (95% CI)       % (95% CI)           % (95% CI)

 

Wong & Hung 199920         1.54% 0     1.54% 1.54%    0% 

(0.4 –3.9%)        (0 – 1.1%)           (0.4 –3.9%)        (0.4 –3.9%)              (0 –1.1%)

Yamamoto        26 et al . 1997       1% 0.3% 1.3% 1.3% –

(0.7–1.2%)        (0.18 – 0.48%)      (1.0 –1.6%)       (1.0 –1.6%)

El-Ganzouri          23 et al . 1996       5.1% 1.0%  6.1% 6.1%     0% 

(4.6 –5.5%)        (0.81–1.2%)        (5.6 – 6.6%)       (5.6 – 6.6%)              (0 – 0.02%)

Koay 199824                 0.64% 0.02%  0.66% 0.7%     –

(0.44 – 0.88%)      (0.005 – 0.10%)      (0.47– 0.92%)     (0.50 – 0.97%)

Dhaliwal 199612*             –                 –                  –                1.95% –

(1.7–2.2%)

Rose & Cohen 199425         –                –                 –                1.8%                  0.3% 

(1.6 –2.0%) (0.23 – 0.39%)

Yeo        21 et al . 1992             –                –                 1.8% –                   0% 

(0.057– 4.1%)                            (0 –1.0%)

Deller           22 et al . 1990              –                   –                    –                  1.2% –

(0.05 – 0.2%)

Samsoon & Young 198718     –               –                 –               –                    0.045% 

(0.03 – 0.06%)

 

CI, confidence interval.

* For this set of data, difficult was defined by authors of this review as total incidence of difficult intubation, esophageal intubation, inability to intubate by the planned route and failed rapid sequence induction.

 

Two of these were small studies 20,21 and the third been successfully intubated prior to or subsequent 

specifically avoided attempted endotracheal intuba- to the failure and that 6/23 failures were reported as

tion with a rigid laryngoscope in high-risk patients.23 being caused by laryngeal edema, implying that the

airway changes of pregnancy were responsible for

Discussion these cases. However, six other patients had anatomic

or physiologic abnormalities unrelated to pregnancy.

Data from separate clinical trials that report the incid- Two were documented as difficult before pregnancy,

ence of difficult or failed endotracheal intubation do two had Klippel–Feil syndrome, one had masseter

not confirm the impression that pregnant patients are muscle spasm and one was easily intubated in the 

more difficult to manage than non-pregnant patients. lateral position after the initial failure. Similarly, Fahy

However, there are a number of factors that must be        28 et al . noted that 5/8 parturients in whom endotra-

considered before applying these results to individual cheal intubation failed had persistent X-ray findings,

patients. In particular, it is most important to reduce consistent with difficult endotracheal intubation, 4 –7

the incidence of unanticipated difficult intubations.       years later. 

Rocke      17 et al ., using multivariate analysis of risk 

Airway changes related to pregnancy factors for difficult intubation, found that facial and

Although airway changes induced by pregnancy are tongue edema, the only factors related to pregnancy,

thought to be at least partially responsible for the failed to appear as independent risk factors. This may

added difficulty in intubation, this has not been well have occurred because these contributed to other

studied. Hawthorne      15 et al . found 14/23 failures had    assessments such as the Mallampati score.
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Two recent abstracts attempted to document airway                                           17 weight and laryngoscopic view. Rocke et al . performed

changes with labor. In the first, the investigators photo- a multivariate analysis looking at the relationship

graphed the oropharynx of 61 healthy primigravidas in between airway abnormalities and difficult intubation

early active labor, after delivery and at 36 – 48 h post- in obstetric patients. Mallampati score, short neck, 

partum.29 Those who reviewed the photographs were retrognathia and overbite were the only factors that

unaware of the stage of labor at which the photographs correlated positively. Their model also predicted that

were taken. Patients with Mallampati class 4 airways the probability of a difficult intubation increases dramat-

on admission were excluded. Thirty-eight percent of ically with increasing numbers of these abnormalities

the included parturients had an increase of one grade in an individual patient. It should be noted that the

(e.g. grade 1–2) at the end of labor and 5% increased    factors identified are not related to pregnancy.

by two grades. The airway reverted to the admission The lack of appropriate airway assessment may lead

grade in 82% of patients by 48 h. No correlation was to unanticipated difficult endotracheal intubation.

found between airway changes and age, height,                      14 Barnardo and Jenkins identified 26 patients with

prepregnant weight, weight gain during pregnancy, failed intubations out of 8970, but were only able to

duration of stages of labor, intravenous fluid adminis- find evidence of an airway assessment in 11 of these

tration during labor and type of labor analgesia. The                           15 cases. Hawthorne et al . noted that one-third of the

second abstract, using acoustic reflectometry during failed endotracheal intubations were predicted to be

and after labor, confirmed that mean pharyngeal vol- difficult and 2/23 had medical records that noted pre-

umes decreased during labor in a sample of five   vious difficulties. 

patients.30 Two of the five had an increase of one grade Whether or not physical examination of the airway

in Mallampati score. These abstracts suggest that labor reduces the incidence of unanticipated difficult endo-

and delivery may induce airway changes but their tracheal intubation is controversial. Samsoon and

significance with respect to ease of intubation was not          18 Young concluded that six of the seven failed intuba-

determined. tions in their series of obstetric patients could be anti-

Pilkington      31 et al ., using standardized photography,    cipated based on the Mallampati score (the seventh

documented an increase in the incidence of Mallampati    had occult tracheal stenosis).

grades 3 and 4 in term parturients compared with                             11 Glassenberg and Freiberger attempted to reduce the

the first trimester. In a sample of 242 patients at 12 incidence of unanticipated difficult intubation by per-

weeks’ gestation, they documented an incidence of forming awake fiberoptic intubation in an unreported

Mallampati class 3 of 36% and class 4 of 42%. At 38 proportion of predicted difficult intubations in preg-

weeks’, the rates were 29% and 56%. The authors con- nant patients. The author noted that 50% of the failed

cluded that “pharyngeal edema causes some hindrance intubations occurred in patients with no risk factors.

to tracheal intubation but not enough to explain the Unanticipated difficulties also occur in the non-

high failure rate reported.” It is interesting to note such pregnant surgical population. Two large studies estim-

a high rate of Mallampati class 3 and 4 patients. In the                                        25           24 ated the incidence at between 37% and 40% of all

original study in non-pregnant patients, Mallampati  difficult intubations. Of interest, when patients who

et al 32 . only reported a 7% incidence in this class. had experienced difficult endotracheal intubation were

Whether or not this striking difference is because of 24  re-examined, only 5% had no identifiable risk factors.

early pregnancy requires confirmation. A possible reason for a lack of thorough anatomic

assessment of the upper airway leading to unanticip-

Airway assessment ated problems in securing the airway, is that many of

Because the incidence of difficult or failed endotra- these cases are carried out under emergency con-

cheal intubation is rare, tests that evaluate the airway ditions. Three studies assessed the time of day and

will have a poor positive predictive value when applied indications for cesarean section in patients in whom

to a population of patients.20,21 14,15,19  However, negative  endotracheal intubation was difficult or failed.

tests, such as a Mallampati score32 of 1 or 2 are com- There was no consistent pattern in the time of day at

forting. Ramadhani      13 et al. demonstrated a signific-    which these problems occurred. However, 70 –90% of

ant correlation between sternomental distance, age,    the cases were considered to be an emergency.
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Who are the operators? Many of the obstetric airway problems occur under

Most of the prospective studies that had an airway emergency conditions and involve junior staff.

assessment protocol specified the experience of the Recommendations from the 1997–1999 Confidential

operators, usually at least 2 years of anesthesia train- Inquiries into Maternal Deaths in the UK include the

ing. Several studies do not define the experience of the need for a multidiscipinary approach to the parturient

operator.11,12,17–19 Three studies, in particular, make and better communication between the obstetric and

special note of this issue. anesthetic staff to allow time for appropriate assess-

Barnardo and Jenkins14 noted that, of the patients ments and preparation. Further, the Inquiry stresses

classified as “failed intubation,” over 80% of the cases 33  the need for appropriate supervision of junior staff.

were carried out by the most junior anesthesia In summary, only a small proportion of parturients

trainees. Similarly, Hawthorne       15 et al . reported an    will present difficulties in airway management. Many

incidence of 78%. These trainees provided most of of these difficulties can be anticipated using a thor-

the general anesthetics during the time period and ough clinical examination of the upper airway. Time

therefore highlight the risk of remote supervision of to assess the parturient in an unhurried manner and

junior staff. the presence of an experienced anesthesiologist should

In the study by Rocke       17 et al ., the most senior anes-    decrease the incidence of difficult or failed intubation

thesiologist performed the airway assessment but the    in the parturient.

most junior performed the endotracheal intubation. Failure of endotracheal intubation will occur in the

They recorded only two failures out of 1500 patients, parturient with approximately the same frequency 

one of these was easily intubated by the consultant. as in the non-pregnant population. It is therefore

extremely important to be familiar with an alternative

Conclusions plan, using ancillary airway equipment when difficult

or failed intubation occurs.

From the available population data, there does not

appear to be a difference between the obstetric and
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A P P E N D I X

 

Jadad scale for reporting randomized 

 

controlled trials

 

Many of the chapters in this book have reported the    CONSORT (Consolidated Standards of Reporting

quality of the randomized trials using elements from                    2 T rials) checklist. For example, some of the chapters

one scale.1 The main advantages of this scale are that:     make reference to blinding of allocation, a priori

1 it is easy to use; sample size calculation and statistical adjustment for

2 it contains many of the important elements that   multiple testing.

have empirically been shown to correlate with bias; Some quality issues are unique to a particular prob-

and lem. For example, it impossible to blind the patient or

3 it has known reliability and external validity. caregivers to treatment group when epidural analgesia

In order to avoid duplication, the elements of scale are is given to one group (and not the other) for labor

presented in full here (Table A1). pain. Therefore another method, such as a written

It should be noted that there are other factors that protocol, is necessary to minimize bias for that par-

are important in describing the quality of reporting ticular set of randomized controlled trials. Clinical 

and these have been formally incorporated into the trials that involve administration of a specialized test

 

Table A1 Jadad scale for reporting randomized controlled trials.

 

Maximum

Item           points      Description                       Examples

 

Randomization   2           1 point if randomization is mentioned   “The patients were randomly assigned into two groups”

1 additional point if the method of  The randomization was accomplished using a computer-

randomization is appropriate generated random number list, coin toss or well-shuffled 

envelopes

Deduct 1 point if the method of  The group assignment was accomplished by alternate

randomization is inappropriate  assignment, by birthday, hospital number or day of the

(minimum 0)                         week

 

Blinding          2            1 point if blinding is mentioned         “The trial was conducted in a double-blind fashion”

1 additional point if the method of  Use of identical tablets or injectables, identical vials

blinding is appropriate                  Use of tablets with similar looks but different taste

Deduct 1 point if the method of          Incomplete masking blinding is inappropriate (minimum 0)

 

An account of     1            The fate of all patients in the trial is      “There were 40 patients randomized but the data from all patients                      known. If there are no data the          1 patient in the treatment group and 2 in the control 

reason is stated                        were eliminated because of a break in protocol”
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Appendix

 

or procedure should report the training of the indi-    References viduals in the procedure.

It should also be noted that there is no scale in    1 Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of

common use to assess non-randomized (cohort and reports of randomized clinical trials: is blinding necessary?

case-controlled) trials.                                        Control Clin Trials 1996;17:1–12.

2 Altman DG, Schulz KF, Moher D, et al. The revised CON-

SORT statement for reporting randomized trials: explanation

and elaboration. Ann Intern Med 2001;134:663 –94.
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