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Introduction

 

To me, pregnancy has always been the most fascinating and

Table 1   Obstetric evidence

exciting area of interest, as care involves not one, but at least

two persons – the mother and the fetus – and leads to the      > 600 current Cochrane reviews miracle of a new life. I was a third-year medical student,      Hundreds of other current meta-analyses when, during a lecture, a resident said: ‘I went into obstet-       Thousands of RCTs rics because this is the easiest medical field. Pregnancy is a       Millions of pregnant women randomized physiology process, and there isn’t much to know. It’s sim-

ple’. I knew from my ‘classic’ background that ‘obstetrics’

means to ‘stand by, stay near’, and that indeed pregnancy by the physicians’ awareness and understanding of these

used to receive no medical support at all. studies. Some of the trials have been summarized in over

After almost 20 years practicing obstetrics, I know now 600 Cochrane reviews, with hundreds of other meta-analy-

that while physiologic and at times simple, obstetrics and ses also published in obstetric topics (Table 1). All of the

maternal–fetal medicine can be the most complex of the Cochrane Reviews, other meta-analyses and trials in

medical fields: pregnancy is based on a different physiology obstetrics and maternal–fetal medicine were reviewed and

than for non-pregnant women and can include any medical referenced. The material presented in single trials or meta-

disease, require surgery, etc. It is not so simple. In fact, igno- analyses is too detailed to be readily translated to advice for

rance can kill, in this case with the health of the woman and the busy clinician who needs to make dozens of clinical

her baby both at risk. Too often I have gone to a lecture, decisions a day. Even the Cochrane Library, the undis-

journal club, rounds, or other didactic event to hear pre- cussed leader for evidence based medicine efforts, has been

sented only one or a few articles regarding the subject, with- criticized for its lack of flexibility and relevance in failing to

out the presenter reviewing the pertinent best literature and be more easily understandable and clinically readily

data. It is increasingly difficult to read and acquire all the             3 usable. 3 It is the gap between research and clinicians that knowledge that is published, certainly in obstetrics, with     needed to be filled, making sure that proven interventions over 20 journals publishing on this subject. Some residents are clearly highlighted, and are included in today’s care. All

or even authorities would state at times that ‘there is no evi- pilots fly planes under similar rules to maximize safety; by

dence’ on a topic. Indeed, we used to be the field with the analogy, all obstetricians should manage all aspects of

worst use of randomized trials.1 As the best way to find pregnancy with similar, evidence based rules. Indeed,  only

something is to look for it, my co-authors and I searched for interventions that have been proven to provide benefit

the best evidence. On careful investigation, we found data     should be used routinely. On the other hand, primum non on almost everything we do in obstetrics, especially on our     nocere: interventions that have clearly been shown to be interventions. Indeed, our field is now the pioneer for a not helpful or indeed harmful to mother and/or baby

number of meta-analyses and extension of work for evi- should be avoided. Another aim of the book is to make sure

dence based reviews 2 . Obstetricians are now blessed with the pregnant woman and her unborn child are not penal-

lots of data, and should make the best use of it. ized by the medical community. In most circumstances,

The aims of this book are to summarize the best evi- medical disorders of pregnant women can be treated as in

dence available in the obstetrics and maternal–fetal medi- non-pregnant adults. Moreover, there are several effective

cine literature, and make the results of randomized trials interventions for preventing or treating specific pregnancy

and meta-analyses easily accessible to guide clinical care.     disorders. The intent is to bridge the gap between knowledge (the evi-       Evidence based medicine is the concept of treating dence) and its easy application. To reach these goals, we patients according to the best available evidence. While

reviewed all trials on effectiveness of interventions in George Bernard Shaw said: ‘I have my own opinion, do not

obstetrics. Millions of pregnant women have participated confuse me with the facts’, this can be a deadly approach,

in thousands of properly conducted randomized con- especially in medicine, and may compromise two or more

trolled trials (RCTs). The efforts and sacrifice of mothers lives at the same time in obstetrics and maternal–fetal med-

and their fetuses for science should be recognized at least icine. What should be the basis for our interventions  Prelims-Obstetrics-8026.qxd  8/13/2007  2:49 PM  Page xviii

 

xviii       Introduction

 

Table 2   Why did we write this book?                                Table 3   Who is this book for?

 

Many aims:                                                    • Generalists

 

• Improve the health of women and their children                  • • Residents

•                                                                Nurses

• Clinical best care                                                    • ‘Make it easy to do it right’                                            • Medical students

•                                                                MFM attendings

• Education                                                  • Research ideas                                                   • MFM fellows

•                                                                Other consultants on pregnancy

• Decrease disease, use of detrimental interventions,                 • Develop lectures                                                 • Even lay public who wants to know ‘the evidence’ Politicians responsible for health care

therefore costs

• Reduce medico-legal risks

and implement (Table 3). If you find the Cochrane Reviews, scientific manuscripts and books difficult to ‘translate’ into

in medicine? Meta-analyses allow summarizing of the

care of your patients, this book is for you. We wanted to pre-

best research data available. As such, they provide the best

4 vent information overload. On the other hand, as remarked

guidance for ‘effective’ clinical care. It is unscientific and

by Albert Einstein, ‘everything should be made as simple as

unethical to practice medicine or to teach or conduct

possible, but not simpler’. Key management points are high-

research without first knowing all that has already been

4 lighted at the beginning of each guideline, and in bold in the

proven. In the absence of trials or meta-analyses, lower-

text. The chapters are divided into two volumes: one on obstet-

level evidence is reviewed. This book aims at providing a

rics and one on maternal–fetal medicine. Please contact us

current systematic review of the evidence, so that current

(vincenzo.berghella@jefferson.edu or www.jefferson.edu/

practice and education, as well as future research, can be

mfm) for any comments, criticisms, corrections, missing

based on the full story from the best-conducted research,

evidence, etc.

not just the latest data or someone’s opinion (Table 2).

I have the most fun discovering the best ways to alleviate

These evidence based guidelines cannot be used as a ‘cook-

discomfort and disease. The search for the best evidence for

book’, or a document dictating the best care. The knowledge

these guidelines has been a wonderful, stimulating journey.

from the best evidence presented in the guidelines needs to

Keeping up with evidence based medicine is exciting. The

be integrated with other knowledge gained from clinical

most rewarding part, as a teacher, is the dissemination of

judgment, individual patient circumstances, and patient

knowledge. I hope, truly, that this effort will be helpful to

preferences, to lead to best medical practice. These are

you, too.

guidelines, not rules. Even the best scientific studies are not

always perfectly related to any given individual and clinical

 

judgment must still be applied to allow the best ‘particular-     References izations’ of the best knowledge for the individual, unique

patient. Evidence based medicine informs clinical judg- 1 Cochrane AL. 1931–1971: a critical review, with particular reference to

ment, but does not substitute it. However, it is important to the medical profession. In: Medicines for the Year 2000. Office to Health

understand that greater clinical experience by the physician       Economics; London: 1979: 1–11. [review] actually correlates with inferior quality of care, if not inte- 2 Dickersin K, Manheimer E. The Cochrane Collaborations: evaluation of

grated with knowledge of the best evidence.5 health care services using systematic reviews of the results of random- The appropri-

ate treatment is given in only 50% of visits to general 3 Summerskill W. Cochrane Collaborations and the evolution of evi- ized controlled trials. Clin Obstet Gynecol 1998: 41: 315–31. [review]

physicians.5 At times, limitations in resources may also limit        dence. Lancet 2005; 366: 1760. [review] the physicians’ knowledge. Guidelines and clinical pathways 4 Chalmers I Academia’s failure to support systematic reviews. Lancet

based on evidence not only point to the right management       2005; 365: 469. [III] but also can decrease medico-legal risk.6 5 Arky RA. The family business – to educate. N Engl J Med 2006; 354:

We aimed for brevity and clarity. Suggested management 6 Ransom SB, Studdert DM, Dombrowski MP, Mello MM. Brennan TA.  1922–6. [review]

of the healthy or sick mother and child is stated as straight- Reduced medico-legal risk by compliance with obstetric clinical path-

forwardly as possible, for everyone to easily understand ways: a case-control study. Obstet Gynecol 2003; 101: 751–5. [II–2]
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How to ‘read’ this book

 

The knowledge from all current available randomized outlined by the US Preventive Services Task Force

controlled trials (RCTs) and meta-analyses in obstetrics is     (www.ahrq.gov): summarized and easily available for clinical implementa-

tion. Key management points are highlighted at the begin-     I             Evidence obtained from at least one properly ning of each guideline, and in bold in the text. Relative risks                    designed randomized controlled trial. and 95% confidence intervals from studies are generally not     II-1           Evidence obtained from well-designed con-quoted, unless trends were evident, to avoid crowding the                  trolled trials without randomization. text. Instead, the straight recommendation for care is made     II-2           Evidence obtained from well-designed cohort if one intervention is superior to the other, with the percent or case-control analytic studies, preferably

improvement often quoted to assess degree of benefit. If from more than one center or research group.

there is insufficient evidence to compare to interventions or     II-3           Evidence obtained from multiple time series managements, this is clearly stated. with or without the intervention. Dramatic

An evidence based book must be based on adequate ref- results in uncontrolled experiments could

erences, so to let “res ipsa loquitur” (‘things speak for them- also be regarded as this type of evidence.

selves’). Cochrane Reviews with 0 RCT are not referenced,     III (review)   Opinions of respected authorities, based on and, instead of referencing a meta-analysis with only one clinical experience, descriptive studies, or

RCT, the actual RCT is referenced. If meta-analysis includes                   reports of expert committees. >10 RCTs, not all RCTs are referenced, for brevity and

because they can be easily accessed by reviewing the meta- These levels were quoted after each reference. For RCTs and

analysis. If new RCTs are not included in meta-analysis, they meta-analyses, the number of subjects studied was stated,

are obviously referenced. Each reference was reviewed and and, sometimes, more details were provided to aid the

evaluated for quality according to a modified method as     reader to understand the study better.
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1

 

Prenatal care

 

Marianne Greenberg

 

KEY POINTS                       • Sweeping or ‘stripping’ of membranes during cervical exam-ination at ≥ 38 weeks reduces the rate of post-term delivery. • Prenatal care is probably of benefit to medically high-risk • In women with late (> 32 weeks) pregnancy itching not

women, but there are insufficient data to recommend for       associated with liver disease and a rash, chlorpheni-

or against prenatal care in low-risk women.                    ramine 4 mg three times per day (tid) decreases itching. • A small reduction in the traditional number of prenatal     • Massage with Trofolastin cream (Centella asiatica extract,

visits in both developed and developing countries has       α-tocopherol, and collagen elastin hydrolases) applied daily

not been associated with adverse biological maternal or       decreases the development of stretch marks. Massage with

perinatal outcomes, but women may feel less satisfied       Verum ointment (tocopherol, panthenol, hyaluronic acid,

with fewer visits.                                                  elastin, and menthol) also decreases the development of • There is no evidence that physicians need to be involved stretch marks. These products are not widely available.

in the prenatal care of every woman experiencing an     • Magnesium lactate or citrate chewable tablets 122 mg in

uncomplicated pregnancy, and some problems, in par- the morning and twice this amount in the evening for 3

ticular those involving social issues, may be better han- weeks for women with leg cramps are associated with  sig-

dled by midwives and other medical professionals such       nificant improvement in persistent leg cramps.

as general practitioners.                                       • Water gymnastics for 1 hour weekly starting at <19 weeks • Women should be allowed to carry their record.               reduces back pain in pregnancy, and allows more women • Continuity of care by midwives has been associated with       to continue to work, with no adverse effects. A specially

less need for pain relief in labor, decreased incidence of        shaped pillow used for 1 week when laying in a lateral

cesarean delivery, less need for neonatal resuscitation, as        position reduces back pain in late pregnancy and

well as improved patient satisfaction. improves sleep compared with a regular pillow.  Both

• Regular exercise during low-risk pregnancies is bene-       physiotherapy and acupuncture starting <32 weeks for

ficial to overall maternal fitness and sense of well-       10 sessions might reduce back and pelvic pain.

being, with insufficient data to assess impact on    • Dietary fiber supplements (such as 10 mg/day of either

maternal or fetal outcomes. corn-based biscuits – Fibermed – or 23 g of wheat bran)

• Folic acid supplementation is recommended for      increase the frequency of defecation and are associated

neural tube defects (NTD) prevention, with      with softer stools. Stimulant laxatives (such as

400 µµg/day for all women, and 4 mg/day for women senna 14 mg, or dioctyl sodium succinate 120 mg and

with prior children with NTD. All reproductive-age      dihyroxyanthroquinone 100 mg – Normax) resolve con-

women should be on folic acid supplementation.      stipation compared with bulk-forming laxatives, but are

Otherwise, supplementation should start at least 1 more likely to be associated with diarrhea and abdominal

month before conception and continue until at least       pain. All these products are not widely available. Docusate

28 days after conception.                                     sodium is a similar product and widely available. • Most studies report that sexual activity is associated with     • Rutoside capsules 300 mg tid for 8 weeks in the last 3

better pregnancy outcomes, probably because women       months of pregnancy improve leg edema symptoms,

that are sexually active are healthier to begin with com- accompanied by a decrease in ankle circumference.

pared to women with less sexual activity. Rutoside safety in pregnancy has not been sufficiently

• Breastfeeding is the best feeding method for most       studied, and this product is not widely available.

infants, and should be strongly encouraged. Counseling     • Oral hydroxyethyl rutosides decrease symptoms in

and education may facilitate breastfeeding success. women with hemorrhoids, and reduce the signs identi-

• Unsensitized RhD-negative women should be offered       fied by the healthcare provider, but the safety data in

anti-D immunoglobin phophylaxis.                         pregnancy is still insufficient. 01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 4
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Introduction been associated with adverse maternal or perinatal  outcomes, but women may feel less satisfied with fewer

Definition                                       4 visits . The schedule of visits should be determined by the

purpose of the appointment. A minimum of 4 PNC visits is

Prenatal care (PNC) is the care provided to pregnant                                         4 recommended even for low-risk women. There is insuffi-women to prevent complications and decrease the inci-

dence of perinatal and maternal morbidity/mortality.

1 cient evidence to assess the effectiveness of prenatal educa-

tion. Women can be offered the opportunity to attend

prenatal classes, but there is no trial to assess their benefit.

Purpose Individualized prenatal education directed toward avoid-

ance of a cesarean delivery does not increase the rate of

Prenatal care identifies pregnancies with maternal or fetal                                         3 vaginal birth after cesarean section. conditions associated with maternal or perinatal morbid-

ity/mortality, and provides interventions to prevent such

complications. Care should be systematic, evidence based,     Organizational issues

and provide both medical and psychological support as well

There is no evidence that physicians need to be involved in the

as ongoing risk assessment. It should result in informed

prenatal care of every woman experiencing an uncomplicated

shared decision making between the patient and provider.

pregnancy, and some problems, in particular those involving

social issues, may be better handled by midwives and other

Prenatal care vs no prenatal care            medical professionals such as general practitioners 4 .

A formal, structured record should be used for docu-

The value of prenatal care (PNC) is controversial, as there is menting care during the pregnancy. Structured records with

no definite evidence that it improves birth outcomes. There reminder aids help ensure that providers incorporate evi-

are no randomized controlled trials (RCTs) of prenatal care dence-based guidelines into clinical practice. There is no

vs no prenatal care. Most studies are observational, compar-     trial comparing different records. Women should be allowed ing outcomes in women who have had prenatal care vs those                         5 to carry their record . Carrying the record is associated with without prenatal care. While some results show benefit, oth- increased maternal control and satisfaction during preg-

ers do not. Selection bias (women who self-select to PNC are nancy, increased availability of antenatal records during

usually more inclined to have better outcomes) leads to con- hospital attendance, but also with more operative deliver-

founding bias (e.g. risk factors associated with low birth     ies. More women in the case-notes-carrying group would weight [LBW] and neonatal death are also risk factors for 5  prefer to hold their antenatal records in another pregnancy.

inadequate PNC). Specific interventions for specific risks Continuity of care by midwives during prenatal care and

may reduce morbidity and mortality. Nonetheless, prenatal delivery is associated with decreased need for pain relief in

care is probably of benefit to medically high-risk women, labor, decreased (by 21%) incidence of cesarean delivery, less

while there are insufficient data to recommend for or against need for neonatal resuscitation, as well as improved patient

prenatal care in low-risk women 2 .                               satisfaction compared with care by a combination of mid-

wives and physicians. It is not clear whether these associations

Frequency (and content) of prenatal care are due to greater continuity of care, or to midwifery care.6

PNC usually consists of 7–11 visits/pregnancy in developed

countries, with an initial prenatal visit (PNV), followed by     Initial visit

visits every 4–6 weeks to 28 weeks, every 3 weeks to 34 to 36

Ideally, this visit should occur prior to 12 weeks of gesta-

weeks, then weekly until delivery. Uncomplicated multi-

tion. Women should receive written information regarding

parous women may need fewer visits than uncomplicated

their pregnancy care services, the proposed schedule of vis-

nulliparous ones. Individual patient needs and risk factors

its, screening tests that will be offered, and lifestyle issues,

should be assessed at the first prenatal visit, and reassessed

such as nutrition and exercise. Major parts of the visit

at each appointment thereafter. Usual practice incorporates:

include history, counseling, physical examination, and labo-

 

• routine visits for prenatal education and reassurance3            ratory testing. • provision of evidence-based screening tests at appropriate

intervals                                                        History and counseling

• problem-oriented visits as needed

• condition-specific care for high-risk patients.                  • A comprehensive history should be performed (Table 1.1),

possibly using standardized record forms (e.g.

A small reduction in the traditional number of prenatal www.acog.org). In particular, the woman who may require

visits in both developed and developing countries has not       additional care or referral should be identified. 01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 5

 

Prenatal care 5

 

:

eeks

ests

eeks

 

ring 34–41 w                                                                                                                                                                                                                                                                                                                                and                                                                                                                                                                eening t                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        eeping                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          uman                                                                                                                                                      eening). h ,h scr ecautions eecic scr esentation br HIV ane sw ine dipsticktolog eeks ur cur esults of w eeks: ,discuss, r 38 rd FH, e antigen; ≥ vical cy iew eening for GBS at 35–37 w 34 w co P, facer isits oc ev B re-eclampsia pr ssess fetal pr re ≥ ffer membr offer ECV if at V R P Scr A O

 

eeks                                                                                                                                                                                                                                                                                                                                rdo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  hepatitis B sur                                                                                                                                                      olaou smear (c er ec ests: g,

sA

and r                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        apanic rimest                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        HB                                                                                                                                                      ,P

eening t                                                                                                                                                                                                                                                                                                                                          d t                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        in;                                                                                                                                                      ap

 

cur                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ur ,discuss,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ersion ring 28–33 w                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          ine dipstick                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              ;P scr eag

 

isits oc                                                                                                                                                                                                                                                                                                                                iew                                                                                                                                                                                                                                                                                                                                          ,FH,                                                                                                                                                                                                                                                                                                                                          rasound sults of nsider thir ev re BP oult V R C

rapid plasma r                                                                                                                                                      ephalic v

 

rd                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              lobulin                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    RPR,                                                                                                                                                      nal cer it;xt

 

eeks                                                                                                                                                                                                                                                                                                                                o                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ly                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      ,e ocr een ec unog tests:ECV men rding y scr o and r cocus; e w eening dipstick oc iat lobin/hematoc eening scr ine est acpt er RhD imm oprre ur ,discuss, eening: hemog scr t, iew sults of FH, epeat Hgb/Hct epeat antibod appr GDM scr R R isit at 28 w ev re P, dminist to eassess infectious disease risk and toup B st V R B Lab A Rgr

Hgb/Hc

GBS,

 

eeks                                                                                                                                                                                                                                                                                                                                 rd                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              yle,                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    nfinement; o ests: ecco er first                                                                                                                                                       es mellitus; ,lifest nancy e of missed eg and r een if rasound pr rimest eening t een ening ed dat ring 16–27 w ine dipstick scr y of nd t ur cur o er scr eek ult ,discuss, uple scr estimatgestational diabet iew ,FH, ysiolog C, sults of imest isits oc ev re BP quadr tr ph ED V R Offer sec 18–22 w Discuss quick ors) e;GDM,t;

 

eling                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                essur een , risk fact BP y scr eening (if y need                                                                                                                                                      fetal hear e issues y: blood pr eening y scrFH, or BMI, P, ydia xam B y and couns eeks ounseling kplac or erus; rasound antibod y scr eening) ht, x; atir hist or h, e istor eig 12 w ve eening R e C Chlam er ult H ≤ ysical e er rimest men who ma yle/w o ine dipstick) t e ED ype, isit rhea/ ehensi eening: g y mass inde eening and c ted ph rimest .first t bella tit ec p mpr u rine cultur bod Genetic scr Scr for lifest (includes w and urunodeficiency v o entify w able  1.1 Hgb/Hc Blood t R RPR HBsA HIV U Gonor Pa Offer aneuploid (e.g or sequential scr additional car dditional labor as needed T Initial v C Dir First t Calculat Lab scr Id A BMI,imm 01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 6

 

6     Obstetric evidence based guidelines

 

• The estimated date of confinement (EDC) is calculated associated with an increase in supplementation of only

based on last menstrual period (LMP). Early ultrasonog-     140–200 µg/day, and with only a 20–50% decrease in inci-

raphy should be used to determine the EDC                               9 . Accuracy of dence of NTD. Women taking anti-seizure medications,

EDC is critical for timing of screening tests and appropri- other drugs which might interfere with folic acid metabo-

ate interventions, managing complications, and consider- lism, those with homozygous MTHFR enzyme mutations,

ation of post-dates induction. It also provides early multiple gestations or those who are obese may need higher

identification of multiple pregnancies (see Chapter 3 for doses of folate supplementation. Women with first

further details). trimester diabetes mellitus, or exposure to valproic acid or

• Genetic screening – all couples should be screened for high temperatures, might not experience decrease in NTD

family history of genetic disorders, history of recurrent     risk with folate supplementation due to these risks.

spontaneous pregnancy loss, and history of a previous

fetus or child who was affected by a genetic disorder.

Cystic fibrosis (CF) screening should be offered to     Vitamin A

women with a family history of CF, reproductive partners

Excess vitamin A intake can cause birth defects and mis-

of individuals with CF, couples in whom one or both

carriages at doses > 25 000 IU per day. Vitamin A supple-

partners are Caucasian and are planning a pregnancy or

ments should be avoided, with maximum intake prior to

• are seeking prenatal care (see Chapter 5). and during pregnancy probably 5000 IU, certainly ≤  10 000

Those patients belonging to an ethnic group at increased

IU. Vitamin A supplementation may be beneficial to

risk for a recessive condition (e.g. sickle cell anemia,

Tay–Sachs disease, α women with vitamin A deficiency, especially in prevention - or β -thalassemia, etc.) should be                                                    10 of night blindness, in developing countries

. Optimal

offered specific screening. Women with a specific indica-

duration of supplement use cannot be evaluated. One large

tion for genetic testing should be referred for genetic

population-based trial in Nepal showed a possible benefi-

counseling and a discussion of options available for pre-

cial effect on maternal mortality after weekly vitamin A

natal diagnosis (see Chapters 4 and 5 for further details).

• supplements. Night blindness, associated with vitamin A

Assessment of risk factors related to lifestyle and work-

deficiency, was assessed in a nested case-control study

place, and recommendations for modification in preg-

within this trial and found to be reduced but not elimi-

nancy – nutrition and nutritional supplements, and

recommended weight gain.                                                                       10 supplementation as intervention for anemia. nated. There is insufficient evidence to support vitamin A

 

Nutrition and nutritional             Vitamin B (pyridoxine) 6

supplements There is insufficient evidence to evaluate pyridoxine sup-

plementation during pregnancy. For the aim of decreasing

Folic acid  dental decay or missing/filled teeth, pyridoxine supple-

Folic acid supplementation is recommended, with a mini- mentation 20 µµg/day (either as oral capsules or even better

 

mum 400 µµ with lozenges) is associated with decreased incidence of  g/day for all women: [93% decrease in neural                                      11 these outcomes in pregnant women.

tube defects (NTD)] and 4 mg/day for women with

prior children with NTD (69% decrease in NTD) 7 .

Supplementation should start at least 1 month before con-     Vitamin C ception and continue until at least 28 days after conception

(time of neural tube closure). Given the unpredictability of The data are insufficient to assess if vitamin C supplementa-

planned conception and that 50% of pregnancies are tion either alone or in combination with other supplements

unplanned, all reproductive-age women should be on folic is beneficial during pregnancy for either low- or high-risk

acid supplementation. Given that in several countries (e.g.     women. There are no trials available to assess whether vita-Western countries) the baseline serum folate level is only     min C supplementation may be useful for all pregnant 5 ng/ml, and that increases in this level are directly propor-     women. All of the women involved in the trials were either at tional with a decrease in the incidence of NTD, some high risk of pre-eclampsia or preterm birth, or the women

experts have advocated 5 mg of folic acid per day as optimal had established severe early onset pre-eclampsia (see also

supplementation.8 No increase in ectopic pregnancy, mis- Maternal–Fetal Evidence Based Guidelines, Chapter 7). No

carriage, or stillbirth has been associated with folate sup- difference is seen between women supplemented with vita-

plementation, but it might increase (non-significant trend) min C alone or in combination with other supplements com-

the incidence of multiple gestations by 40% 7 . The overall pared with placebo for the risk of stillbirth, neonatal death,

benefits or risks of fortifying basic foods such as grains with                                                         12 birth weight, or intrauterine growth restriction. Women added folate have been insufficiently studied, but have been supplemented with vitamin C compared with placebo are at  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 7
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increased risk of giving birth preterm.12 Women supple-

Table 1.2   Usual content of multivitamin supplements

mented with vitamin C have a trend for decreased risk of pre-

eclampsia.   Only one study evaluated vitamin C supplementation alone; the remaining trials used either a       Vitamin A 4000 IU (100% as beta-carotene): 50% RDA

combination of vitamin C and vitamin E, or vitamin C, vita-       Vitamin C 120 mg: 200% RDA min E, aspirin, and fish oil. The data are too few to allow

meaningful comparisons assessing the impact of vitamin C      Vitamin D 400 IU: 100% RDA given alone compared with vitamin C given with other sup-      Vitamin E 30 IU: 100% RDA

 

attributed directly to vitamin C. 12                                            Vitamin B6 2.6 mg: 104% RDA plements; hence, any treatment effects found cannot be

Vitamin B 8 12 µg: 100% RDA

 

Vitamin D                                Thiamin 1.8 mg: 106% RDA

Riboflavin 1.7 mg: 85% RDA

There is insufficient evidence to evaluate the effects of vita-

min D supplementation during pregnancy. Vitamin D 1000      Niacin 20 mg: 100% RDA IU/day in the third trimester is associated with no consistent       Calcium 200 mg: 15% RDA effect on incidence of lower birth weight. 13 Neonatal

Iron 28 mg: 156% RDA

hypocalcemia is less common with vitamin D supplementa-tion compared to placebo.13                                                   Folic acid 800 There are limited data to assess µg: 100% RDA

any benefit of vitamin D supplements for complete vegetari-     RDA, recommended daily allowance. ans and women with extremely limited exposure to sunlight.

 

Vitamin E Prenatal vitamins commonly contain supplements, as

shown in Table 1.2.

There is insufficient evidence to assess if vitamin E supple-

mentation either alone or in combination with other sup-

plements is beneficial during pregnancy. There are no trials     Magnesium

available to assess whether vitamin E supplementation may

There is insufficient high-quality evidence to show that

be useful for all pregnant women, or if vitamin E may be

dietary magnesium supplementation during pregnancy is

beneficial when used alone. All evidence tested women at

beneficial. Including high- and low-quality trials, oral mag-

high risk of pre-eclampsia or with established pre-eclamp-

nesium treatment from before the 25th week of gestation is

sia, and assessed vitamin E in combination with other sup-

associated with a lower frequency of preterm birth, a lower

plements (usually vitamin C). Compared with placebo,

frequency of low birth weight, and fewer small for gesta-

vitamin E in combination with other supplements during                                             15 tional age infants compared with placebo. In addition, pregnancy is associated with similar risk of stillbirth,

magnesium-treated women have less hospitalizations during

neonatal death, perinatal death, preterm birth, intrauterine

14 pregnancy and fewer cases of antepartum hemorrhage than

growth restriction, or birth weight.   Vitamin E in combina-

placebo-treated women. Incidences of pre-eclampsia and all

tion with other supplements compared with placebo is

other outcomes are similar. In the analysis of the one high-

associated with a non-significant trend for decreased risk of

quality trial, no differences between magnesium and placebo

developing clinical pre-eclampsia. There are no differences

 

between women supplemented with vitamin E compared                                            15 in a bias favoring magnesium supplementation. 14 groups are seen. Poor-quality trials are likely to have resulted with placebo for any other outcomes.

 

Calcium

Multivitamin supplementation

Calcium supplementation is associated with a reduction in

There is insufficient evidence to recommend routine multi- the incidence of pre-eclampsia in pregnancy in all women,

vitamin supplementation for all women, or even only for particularly for women at high risk of hypertension and in

women who are underweight, have poor diets, smokers, 16  women with low-dietary-calcium intake  (e.g. <600 mg/day)

substance abusers, vegetarians, multiple gestations, or oth- (see also Chapter 1 in the Maternal–Fetal Evidence Based

ers. Excess (>1) prenatal vitamin intake/day should be Guidelines). There is insufficient evidence to determine opti-

avoided. No prenatal multivitamin supplement has been mum dosage and the effect on other important maternal and

shown to be superior to another. Use of multivitamin sup- fetal outcomes. There is no overall effect on the risk of

plements not specific for pregnancy should be discouraged,     preterm delivery, although there is a reduction in preterm as often excess doses can pose risks to the pregnancy. birth risk among women at high risk of developing  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 8
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hypertension. There is no evidence of any effect of calcium

Table 1.3   Food safety in pregnancy

supplementation on stillbirth or death before discharge from

hospital. In women at high risk of hypertension, calcium sup-       Food-borne illness       Preventive strategy plementation is associated with fewer babies with birth      to avoid weight < 2500 g. In one study, childhood systolic blood pres-

sure > 95th percentile was reduced 16 (see also Chapter 1 in the       Listeriosis              Cook all foods (especially Maternal–Fetal Evidence Based Guidelines).                                              meats); avoid raw meats; avoid 

unpasteurized cheese; wash fruits and 

vegetables throughly

Iron                                        Toxoplasmosis       Avoid unpasteurized cheese; avoid There is no evidence to advise against a policy of routine iron                              litter of outdoor cats

and folate supplementation in pregnancy. Routine (univer-      Salmonella            Cook all seafood, avoid uncooked sal) iron supplementation is associated with prevention of                            shellfish/seafood low hemoglobin at birth or at 6 weeks postpartum 17,18 . Iron supplementation, however, has no detectable effect on any Mercury Avoid excessive consumption of large,

mercury-containing fish (see also 

substantive measures of either maternal or fetal outcome.




Chapter 15)

One trial, with the largest number of participants of selective

vs routine supplementation, shows an increased likelihood of

cesarean section and postpartum blood transfusion, but a

lower perinatal mortality rate (up to 7 days after birth) asso- but is associated with a 90% reduction in preterm delivery

ciated with selective iron supplementation. There are few <37 weeks in one trial.21 Diet and weight gain in general

data derived from communities where iron deficiency is have been insufficiently studied in pregnancy, not allowing

common and anemia is a serious health problem.17                      for strong recommendations. For iron supplementation only for women with anemia, see Chapter

11 in Maternal–Fetal Evidence Based Guidelines.                  Food safety

 

Zinc Food safety and prevention of food-borne illness and infec-

tion is suggested in Table 1.3.

There is insufficient evidence to evaluate fully the effect of

zinc supplementation during pregnancy. Zinc supplemen-    Antigen-avoidance diet tation is associated with significant reduction in preterm

birth (PTB) 19 . The reductions in induction of labor and     Antigen-avoidance diet (e.g. avoiding chocolate, nuts, etc.) in cesarean delivery are from small studies, with no other dif- pregnancy is unlikely to reduce substantially the incidence of

ferences detected between groups of women who had zinc the child’s atopic diseases in high-risk women, and such a diet

supplementation and those who had either placebo or no 22  decreases birth weight, and might increase LBW and PTB  .

zinc during pregnancy. There is insufficient evidence to

assess the best dose, gestational age and duration, and pop-

ulation for zinc supplementation in pregnancy.19                Drugs and environment

 

Substance abuse

Iodine 

Screening for use and counseling for cessation of tobacco,

Iodine supplementation in populations with low iodine

alcohol, and recreational or illicit drug use is recommended.

intake and high levels of endemic cretinism results in an

Counseling is effective in reducing substance abuse in preg-

important reduction in the incidence of the condition, with

nancy, although women who use illicit drugs may need spe-

no apparent adverse effects. Iodine supplementation in these

cialized interventions (see Chapter 20 in the Maternal–Fetal

populations is associated with a reduction in deaths during

Evidence Based Guidelines).

infancy and early childhood, with decreased endemic cre-tinism at the age of 4 years, and better psychomotor devel-

opment scores between 4 and 25 months of age.20               Over-the-counter,

alternative/complementary, and

Cholesterol-lowering diet                    prescription medications

A cholesterol-lowering diet with omega-3 fatty acids and Because of the possibility of teratogenicity, medication use,

dietary counseling does not affect cord or neonatal lipids including alternative remedies, should be limited to  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 9
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circumstances where benefit outweighs risk. Beneficial     Sex and sexuality medications should be continued in pregnancy when safe

for both mother and fetus (see specific disease guidelines). Intercourse has not been associated with adverse outcomes

in pregnancy. Many women and some men are concerned

that intercourse may harm the pregnancy, and women have

Enviromental/occupational risks a progressive decrease in sexual desire during the pregnancy.

and exposures This in turn is associated with progressively decreasing fre-

quency of sexual intercourse in pregnancy. Most women

In general, working is not associated with poor pregnancy desire more communication regarding sex in pregnancy by

outcome. Some workplace exposures, such as toxic chemi- their care providers. Healthcare provider counseling should

cals (e.g. lead and magnesium), radiation (>5 rad), heavy be reassuring, in the absence of pregnancy complications.

repeated lifting, prolonged standing (>8 hours), excessive Semen may be detrimental to membranes in women with

work hours (>80 hours/week), and high fatigue score may cervical dilatation and/or shortening, and orgasms do

be associated with pregnancy complications, but there is increase contractions. Preterm birth and other complica-

insufficient evidence on the effect of avoidance of these tions of pregnancy do not seem increased in most studies of

risks. There are insufficient safety data for paint, solvents,     sex in pregnancy. Most studies report that sexual activity is hair dyes, fumes, and anesthetic drugs, with no absolute evi-     associated with better pregnancy outcomes, probably dence of harm. Hot tubs and saunas should avoid tempera- because women that are sexually active are healthier to begin

tures >102°                                                                                                24 F, especially in the first trimester, and prolonged with compared to women with less sexual activity. exposure to avoid risk of dehydration. After 14 weeks, prob-

ably all these exposures are not harmful.

Labor and delivery

 

Domestic violence Women should be provided with written information and

instruction regarding what to expect during labor and deliv-

Domestic violence against pregnant women is associated ery, how to obtain care when labor begins, and the value of a

with increased risk of PTB, LBW, second and third trimester support person during the labor process (see Chapters 6–8).

bleeding, and fetal injury. Domestic violence may escalate

during pregnancy. Providers therefore need to enquire and be

alert regarding signs and symptoms of abuse and provide     Breastfeeding opportunities for private disclosure.

Breastfeeding is considered to be the best feeding method

for most infants, and should be strongly encouraged. Counseling and education may facilitate breastfeeding suc-

Exercise                              cess. Antigen-avoidance diet during lactation may reduce the

risk of developing atopic eczema of the child of high-risk

Regular exercise during low-risk pregnancies is beneficial

to overall maternal fitness and sense of well-being, with                                                    22 with atopic eczema during the first 12–18 months. women, and may reduce atopic eczema in children already insufficient data to assess the impact on maternal or fetal

outcomes or assess effect in high-risk pregnancies.23 Twenty

 

minutes of light exercise about 3 times a week has not been     Physical examination associated with detrimental effects. Exercise in pregnancy

should still increase heart rate (up to 140 bpm is safe with

The physical examination (see Table 1.1) should be both

normal cardiac function). Walking, swimming, and other

general and directed by any risks identified in the history.

sports with a low chance of loss of balance are recom-

mended. Avoid contact sports and sports with high chance

of loss of balance. Avoid hypoglycemia and dehydration.        Weight and height

Weight and height should be determined at the initial prena-

Travel tal visit, so as to determine the body mass index (BMI =

weight [kg]/height squared [m 2]). Categories of BMI are

Counseling should include the proper use of passenger     given in Table 1.4. restraint systems in automobiles, reduction of risk of Women with obesity are at increased risk for diabetes,

venous thromboembolism during long distance air travel shoulder dystocia, and primary cesarean section, and have

by walking and exercises, and provision of care and preven- better outcomes with a lower (or none) total weight gain.

tion of illness during travel abroad. Women who are underweight (<50 kg or <120 lbs) are at  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 10
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polymerase chain reaction (PCR) tests, and Papanicolaou

Table 1.4   Body mass index (BMI) categories

(Pap) smear (see below). Other laboratory testing may be ordered if other risks/conditions are present.

Weight category                       BMI

 

Underweight                       <18.5

Universal (all pregnant women)

Normal weight                      18.5–24.9

Overweight                                                 Serum 25–29.9

Obesity (class I)                          30–34.9                      ABO/Rh (D) type and antibody screen:   Testing for

blood group, Rh status, and atypical red cell antibodies at

Obesity (class II)                         35–39.9

the initial visit is recommended, repeating antibody test-

Extreme obesity (class III)               ≥ 40                         ing at 26–28 weeks of pregnancy. Unsensitized RhD-neg-

ative women should be offered anti-D immunoglobin at

28 weeks. Anti-D immunoglobin should also be offered for any invasive procedure (amniocentesis, chorionic vil-

increased risk for low birth weight and preterm birth, and lus sampling [CVS], percutaneous umbilical sampling

have better outcomes with a higher total weight gain.           [PUBS]), for second or third trimester bleeding, for par-

tial molar pregnancies, spontaneous abortion, elective termination, and for any condition that might be associ-

Blood pressure ated with fetal–maternal hemorrhage, such as abdominal

Blood pressure measurement is recommended at each pre- trauma, external cephalic version, or placental abrup-

natal visit. Initial blood pressure evaluation may help to tion. It may also be offered for any first trimester threat-

identify women with chronic hypertension, while third ened abortion, and for ectopic pregnancy, although the

trimester blood pressure readings aid in pre-eclampsia evidence is not as strong, and it is probably not cost-effec-

 

screening. A blood pressure of tive or necessary unless the bleeding is significant. As  ≥  120/80 mmHg in the first  anti-D immunoglobin is a blood product, informed con- or second trimester is not normal, and associated with later

risk of pre-eclampsia. There are significant risks associated sent should be obtained before its administration. For the

with hypertension and pre-eclampsia in pregnancy. This Rh-negative woman, offering blood group and Rh status

simple, inexpensive, and widely accepted screening tool testing of the father of the pregnancy, if he is certain, can

may help to identify abnormal trends in blood pressure over be considered to determine if anti-D immunoglobin is

time. Blood pressure should be taken in the sitting position necessary. Du-positive women do not need anti-D

using an appropriately sized cuff and correct technique (see immunoglobulin (see Chapter 47 in Maternal–Fetal




Chapter 7 in Maternal–Fetal Evidence Based Guidelines).        Evidence Based Guidelines).

 

Hemoglobin/hematocrit: Recommended at the first prena-

Pelvic exam tal visit and repeated in the early third trimester for asympto-

matic women. Prophylactic iron supplementation in all

A routine pelvic exam is not accurate for assessment of ges- women is recommended to prevent anemia (see above).

tational age and is not a reliable predictive test of preterm Pregnant women identified with anemia (hemoglobin

birth or cephalopelvic disproportion. It is not recom- <11.0 g/dl) should be treated as per anemia guideline (see

mended for these assessments. Abdominal and pelvic exam- Chapter 11 in Maternal–Fetal Evidence Based Guidelines).

ination to detect gynecologic pathology can be included in

the initial examination.                                          Platelets:   Initial determination of platelet count (opti-

mally also before pregnancy) may help with later diagnosis

of HELLP syndrome, gestational thrombocytopenia, or

Laboratory screening neonatal alloimmune thrombocytopenia, and with screen-

ing for idiopathic thrombocytopenic purpura (ITP).

Recommended initial universal laboratory screening –

serum for ABO/Rh(D) type and antibody screen, hemoglo-     Rubella immunity:   Screen all women at first encounter. bin and hematocrit, rubella titer, rapid plasma reagin Non-immune pregnant women should be counseled to avoid

(RPR), hepatitis B surface antigen (HBsAg), human exposure, and seek immunization postpartum. Rubella vac-

immunodeficiency virus (HIV). Urine dipstick for glucose, cine is a live attenuated vaccine, and therefore  is con-

protein, and culture for asymptomatic bacteriuria. If tradicted in pregnancy (see Chapter 37 in Maternal–Fetal

indicated, cervical screening for gonorrhea and Chlamydia     Evidence Based Guidelines). 01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 11
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Syphilis screening (RPR):   Screen all women at the initial     women with asymptomatic bacteriuria are at increased risk prenatal visit with RPR or venereal disease research labora- for symptomatic infection and pyelonephritis. There is also

tory (VDRL) tests. Repeat screening in the early third a positive relationship between untreated bacteriuria and

trimester and at delivery can be considered for high-risk LBW/PTB. Treatment of asymptomatic bacteriuria prevents

populations (see Chapter 34 in Maternal–Fetal Evidence    these complications (see Chapter 15). Based Guidelines).

 

HBSAg: Screen at initial encounter, and rescreen high-     Selective (only women with risk

risk populations in third trimester. Postnatal intervention is     factors) laboratory screening recommended in all HBsAg-positive women to reduce the

risk of viral transmission to the neonate. Pregnancy and     Infectious diseases breastfeeding are not contraindications to immunization in

women who are at risk for acquisition of the hepatitis B     Hepatitis C serology:   A test for hepatitis C antibodies virus (see Chapters 28–30 in Maternal–Fetal Evidence Based should be performed in pregnant women at increased risk

Guidelines). for exposure, such as those with a history of intravenous

(IV) drug abuse, exposure to blood products or transfu-

HIV serology:   Screening is recommended for all preg-    sion, organ transplants, and kidney dialysis (see Chapters nant women. Those at increased risk for infection and 28–30 in Maternal–Fetal Evidence Based Guidelines).

from communities with an increased prevalence of

seropositive newborns should be retested in the third     Chlamydia screening:   All women under age 26 should be trimester. Women should be offered HIV screening as rou-     screened for Chlamydia, as well as those women in high-tine, and decliners should be encouraged to sign ‘opt-out’ risk populations (multiple sex partners, new partner within

consent. Providers should continue to strongly encourage past 3 months, single marital status, inconsistent use of bar-

testing to those women who decline screening, and to rier contraception, previous or concurrent sexually trans-

address concerns that pose obstacles to testing. It should be mitted infection [STI], vaginal discharge, mucopurulent

emphasized that testing not only provides the opportunity cervicitis, friable cervix, or signs of cervicitis on physical

to maintain maternal health but also that interventions can examination). Some agencies advocate universal Chlamydia

be offered to dramatically reduce the risk of viral transmis- screening. Rescreen in the third trimester if at increased risk

sion to the fetus (see Chapter 31 in Maternal–Fetal for infection. Screening using PCR technology is most accu-

Evidence Based Guidelines). rate (see Chapter 33 in Maternal–Fetal Evidence Based

Guidelines).

 

Urine                                  Gonorrhea screening: All women under age 26 should be

Dipstick for protein: screened for gonorrhea, as well as those women in high-risk  Urine dipsticks for protein do not

reliably detect the variable elevations in albumin that may populations (prior STI, multiple sexual partners, having a

occur in pre-eclampsia. The 24-hour urine collection pro- partner with a past history of any STI, sex work, drug use,

vides optimal assessment of proteinuria. In women at high inconsistent condom use). Some agencies advocate univer-

risk for pre-eclampsia, this collection is a reasonable screen sal gonorrhea screening. Rescreen in the third trimester if at

for proteinuria as a baseline at the first prenatal visit, increased risk for infection. Screening using PCR technol-

and when other signs/symptoms of pre-eclampsia are pre- ogy is most accurate (see Chapter 32 in Maternal–Fetal

sent (see Chapter 1 in Maternal–Fetal Evidence Based    Evidence Based Guidelines). Guidelines).

Bacterial vaginosis (BV):   There is no benefit to routine

Dipstick for glucose:   Glycosuria ≥ 250 mg/dl on urine     screening and treatment for asymptomatic bacterial vagi-dipstick in the first or second trimester is associated with nosis. Consideration can be given to screening and treating

abnormal gestational diabetes screening later in preg- women with a prior PTB and BV, and those women who are

nancy. Presence of significant glycosuria before 24–28    symptomatic (see Chapter 15). weeks is an indicator for earlier gestational glucose screen-

ing (see Chapter 4 in Maternal–Fetal Evidence Based    Genital herpes:   Routine serologic screening for herpes Guidelines). simplex virus (HSV) in asymptomatic pregnant women is

not recommended. In the absence of lesions during the

Culture for asymptomatic bacteriuria:   Screening with     third trimester, routine serial cultures are not indicated for urine culture is recommended prior to 16 weeks of gesta- women with a history of recurrent genital herpes (see

tion or at the first prenatal visit for all women. Pregnant Chapter 44 in Maternal–Fetal Evidence Based Guidelines).  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 12
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Varicella:   Determine immunity at the first session by history.     Follow-up visit physical examination

Over 90% of women reporting a history of chickenpox are     • Weight – repeated weighing is controversial and can be serologically immune. Varicella vaccine (live attenuated) is not

recommended during pregnancy, but seronegative women confined to circumstances where it will affect clinical

should be advised to take appropriate precautions (see Chapter management. Weight gain is rarely the only sign of pre-

37 in Maternal–Fetal Evidence Based Guidelines).                     eclampsia.

• Blood pressure measurement should be performed and

Tuberculosis:                                                 recorded at each visit (see above). PPD (purified protein derivative; tuber-culin) screening can be offered to high-risk women at any • Fetal heart tones – identify at each visit. Whereas at <12

gestational age in pregnancy, and follow-up chest X-ray is weeks ultrasound may be necessary, beginning at about

recommended for recent converters. High-risk factors 12 weeks of gestation Doppler portable devices may be

included HIV disease, homeless or impoverished women, sufficient. Fetal heart tone testing provides reassurance to

prisoners, and recent immigrants from areas where tuber- the pregnant woman. It permits an earlier diagnosis of

culosis is prevalent (see Chapter 22 in Maternal–Fetal       pregnancy loss. Evidence Based Guidelines). • Fundal height measurement can be performed at each visit

during the second and third trimester. Fundal height mea-

Cytomegalovirus (CMV): surement may help to detect fetal growth restriction (FGR)  CMV testing can be considered

for day care workers, ICN nurses, adolescents with multiple and macrosomia, but there is poor reliability both with

partners or a history of sexually transmitted diseases same and different raters. There is probably some value in

(STDs), women with HIV infection, and those who are or evaluating trends. Although it will not impact on the under-

care for patients on immunosuppressive medications. Good lying condition, it may affect decision making on fetal sur-

handwashing and practicing universal precautions are rec- veillance. There is insufficient evidence to show whether

ommended to prevent transmission (see Chapter 41 in this measurement has any impact, beneficial or not, on

Maternal–Fetal Evidence Based Guidelines). pregnancy outcomes, with no effect in the only trial.25

• Cervical examination – routine digital examination of the

Parvovirus: cervix is not recommended as a screening measure for pre- Routine screening not recommended.

Consider screening high-risk groups (see Chapter 43 in vention of preterm birth (see Chapter 15). Sweeping or

Maternal–Fetal Evidence Based Guidelines). ‘stripping’ of membranes during cervical examination at

≥ 38 weeks reduces the rate of post-term delivery (see also

Toxoplasmosis: Chapter 23). Cervical examination may assist in the identi- Universal screening is not recommended.

Education regarding prevention of disease should be fication of abnormal presentation, and therefore the

addressed (see Table 1.3) (see Chapter 42 in Maternal–Fetal opportunity to offer appropriate intervention (i.e. version).

Evidence Based Guidelines). • Fetal movement – there is no evidence that formalized

kick counts reduce the incidence of fetal death (see




Chapter 51 in Maternal–Fetal Evidence Based Guidelines).

Pap screening Nonetheless, women should be instructed to identify

daily fetal movements after about 28 weeks.

• Abdominal examination for fetal presentation – start to

A Pap test should be obtained at the first prenatal visit if perform at each visit from 34 weeks to allow possibility of

none has been documented during the preceding 12 external version of breech fetus. Ultrasound can be used

months. A Pap test might also be avoided if three consecu-       to confirm fetal presentation and position. tive normal Pap tests have been documented in the last 3     • Clinical pelvimetry – Measurement of the bony birth years before pregnancy (see Chapter 30). canal is of no value in predicting CPD at delivery (see




Chapter 6).

At the end of the initial visit, make plans for care in     • Routine evaluation for edema has traditionally been a

remainder of pregnancy, arranging follow-up appointments

part of the evaluation for pre-eclampsia, but by itself, it is

and/or testing.

neither specific nor sensitive.

 

Follow-up visits should provide              Follow-up visit laboratory screening

• Ongoing assessment of risk factors and anticipatory    • See initial laboratory screening and Table 1.1.

guidance.                                                • Each visit: urine dipstick for protein and glucose.

• Opportunity for discussion and questions.                   • 11–13 6/7 weeks (best at 11 weeks): first trimester • Communication and review of test results.                     screening, which includes nuchal translucency (NT),

• Follow-up physical examination and laboratory screening pregnancy associated plasma protein A (PAPP-A), and β-

and testing.                                                      human chorionic gonadotropin (β-HCG), should be 01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 13
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offered to all pregnant women interested in prenatal gestational age. It should be considered in all women.

diagnosis of Down’s syndrome (see Chapter 4). Ultrasound examination at first prenatal visit (usually first

• 15–21 weeks (best at 16–18 weeks): serum marker      trimester) vs at 18–20 weeks provides more precise esti-

screening for neural tube defect, trisomy 18 (T18) and       mate of gestational age (crown–rump length is associated

trisomy 21 (T21) – screening of maternal serum using       with the most accurate estimation), is associated with less

the measurement of HCG, α-fetoprotein (AFP), estriol, women feeling worried about their pregnancy, and less

and dimeric inhibin A identifies approximately 80% of women not feeling relaxed about their pregnancy. First

pregnancies with T21, >80% of T18, and >95% (by trimester ultrasound also allows earlier detection of mul-

maternal serum AFP [MSAFP]) of open abdominal wall tiple pregnancies, screening for Down’s syndrome with

defects and NTD. This ‘quadruple’ test can be offered to       NT, and diagnosis of non-viable pregnancies.

all interested patients, especially those women present-     • Second trimester ‘anatomy’ ultrasound: generally,

ing after 14 weeks, with pretest counseling emphasizing women are offered an ultrasound at 18–22 weeks gesta-

the nature, risks, and benefits of the test. Counseling       tion to screen for structural anomalies. Routine use of

regarding the variety of screening options and the limi- ultrasound reduces the incidence of post-term pregnan-

tations of testing should be made available to all preg- cies and rates of induction of labor for post-term

nant women (see Chapter 4). pregnancy, increases early detection of multiple preg-

• 24–28 weeks: screening for gestational diabetes mellitus nancies, increases earlier detection of major fetal anom-

(GDM) – women with risk factors for GDM should be alies when termination of pregnancy is possible,

screened with either one-step or two-step tests, since increases detection rates of fetal malformations,

intervention (diet, exercise, glucose monitoring, and, as decreased admission to special care nursery, and

necessary, medical therapy) prevents maternal and peri- decreased poor spelling at school compared to selective

natal morbidities (see Chapter 4 in Maternal–Fetal ultrasound. Given the benefits mentioned, all pregnant

Evidence Based Guidelines). Universal glucose challenge women should be offered a second trimester ultra-

screening for GDM is the most sensitive approach, but       sound. No significant differences are detected for sub-

the following women are at low risk and are less likely to stantive clinical outcomes such as perinatal mortality,

benefit from testing:                                             possibly because of insufficient data.

 

• • Third trimester ‘growth’ ultrasound: in low-risk or unse- age younger than 25 years  lected populations, routine third trimester (  >  24 weeks)  •  not a member of a racial or ethnic group with high preva- pregnancy ultrasound has not been associated with  lence of diabetes (e.g. Hispanic, African, Native American,  improvements in perinatal mortality. Selective ultrasound  South or East Asian, or Pacific Islands ancestry)  in later pregnancy is of benefit in specific situations, such  •  BMI  ≤  25  as calculation of interval growth for suspected FGR,  •  no history of abnormal glucose tolerance  assessment of amniotic fluid index for suspect oligo- or  •  no previous history of adverse pregnancy outcomes usu- polyhydramnios, assessment of malpresentation, etc.  ally associated with GDM  •  Routine umbilical artery or other Doppler, or uterine  •  no known diabetes in first-degree relative.  artery ultrasound in low-risk or unselected patients, has

• 35–37 weeks: screening for group B streptococcus –      not been shown to be of benefit.

Group B streptococcus (GBS) is a significant cause of

morbidity and mortality in neonates. Approximately

10–30% of pregnant women are asymptomatically colo-     Preventive care

nized with GBS in the vagina or rectum. Vertical trans-

mission of this organism from mother to fetus occurs    Influenza immunizations

most commonly after onset of labor or rupture of mem-     Influenza vaccination is recommended to all pregnant

branes. All women should be screened for GBS coloniza-     women during flu season (usually October–March in the

tion by rectovaginal culture at 35–37 weeks of gestation. USA). Pregnant women should only be vaccinated with the

Colonized women should be treated with intravenous inactivated influenza vaccine. There is no evidence that

antibiotics (penicillin is first choice if not allergic) in influenza vaccine is unsafe (see Chapter 37 in

labor or with rupture of membranes (see Chapter 36 in     Maternal–Fetal Evidence Based Guidelines).

Maternal–Fetal Evidence Based Guidelines).

 

Abdominal decompression

Ultrasonography (see Chapter 3) Abdominal decompression consists of a rigid dome placed

• Ultrasound has not been proven harmful to mother or about the abdomen and covered with an airtight suit, with

fetus.                                                               the space around the abdomen decompressed to −50 to • First trimester ‘dating’ ultrasonography (before 14 weeks     −100 mmHg for 15–30 seconds out of each minute for 30

of gestation) is more accurate than LMP to determine minutes once to three times daily, or with uterine contractions  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 14
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during labor. This is thought to ‘pump’ blood through the 32  neonatal mortality  in one large cluster-randomized trial.

intervillous space. There is no evidence to support the use of It is important to record and review the number and causes

abdominal decompression in normal pregnancies. There is of death and morbidities for both mother and babies,

no difference between the abdominal decompression to identify problems and possible interventions to improve

groups and the control groups for low birth weight, admis- outcomes. There is insufficient evidence on assessing

sion for pre-eclampsia, Apgar score, perinatal mortality, and audit and feedback systems regarding mortalities and

childhood development.26                                    morbidities.

 

Antibiotic for preterm birth or

infection prevention                         Interventions for common

Antibiotic prophylaxis within unselected pregnant women     pregnancy complaints

 

(no specific risk factor or infection) is associated with simi-     Itching in late pregnancy ( > 32 weeks)

lar incidence of premature preterm rupture of membranes     not due to liver disease (PPROM), PTB, and postpartum endometritis.27,28

If there is no rash, aspirin (600 mg qid) has been reported to

decrease itching,33 but because of potential detrimental fetal

Postpartum depression prevention effects (closure of ductus arteriosus and oligohydramnios),

(see also Chapter 21 in Maternal–Fetal it should not be used after 32 weeks. As regards to both itch-

Evidence Based Guidelines) ing and a rash, chlorpheniramine 4 mg tid decreased itching

in a small trial. 33

Overall, women who receive a psychosocial intervention are equally likely to develop postpartum depression as

those receiving standard care. The provision of intensive     Stretch marks postpartum support provided by public health nurses or

midwives (professional support) is associated with 32% less Some stretch marks (striae gravidarum) develop in about

postpartum depression.29 Identifying mothers ‘at-risk’     50% of women by the end of pregnancy. Massage with tro-assisted the prevention of postpartum depression compared     folastin cream (Centella asiatica extract, α-tocopherol and to intervening on the general population. Interventions collagen elastin hydrolases) applied daily decreases the

with only a postnatal component appeared to be more ben- development of stretch marks by 59% compared to mas-

eficial than interventions that also incorporated an antena-                        34 sage with placebo . Massage with Verum ointment (toco-tal component. Individually based interventions may be pherol, panthenol, hyaluronic acid, elastin, and menthol)

more effective than those that are group-based. Women decreases the development of stretch marks by 74% com-

who received multiple-contact intervention are just as likely pared to no treatment, so it is unclear in the study if the

to experience postpartum depression as those who received 34  massage or the Verum ointment were beneficial  .  In

a single-contact intervention.29 women with stretch marks from a previous pregnancy,

There is insufficient evidence to assess the effectiveness of                          34 there is no benefit. It is unclear which one of the ingredi-

antidepressants given immediately postpartum in prevent- ents (or combination) is beneficial, and if massage itself has

ing postnatal depression in all women or just in high-risk any effect. These products are not widely available. There is

women. Sertraline (Zoloft – a selective serotonin reuptake no proven treatment for stretch marks once they have

inhibitor [SSRI]) reduced the recurrence of postnatal     developed. depression and the time to recurrence when compared with placebo in a very small trial.30 Nortriptyline (a tricyclic anti-

depressant) did not show any benefit over placebo.30             Leg cramps

Norethisterone enanthate, a synthetic progestogen, 200 mg

If a woman reports uncomfortable leg cramps in pregnancy,

intramuscularly administered once within 48 hours of deliv-

magnesium (lactate or citrate) chewable tablets 5 mmol

ery to unselected women, is associated with a significantly

31 (122 mg) in the morning and 10 mmol (244 mg ) in the

higher risk of developing postpartum depression at 6 weeks.

evening for 3 weeks are associated with one-third of women

not having persistent leg cramps, compared with 94% of

Audit and feedback systems placebo controls having persistent cramps.35 Magnesium lac-

tate 84 mg (MagTabSR) is available in the US. Multivitamins

In the developing world, participatory intervention with with mineral supplement have been understudied; they

women’s groups is associated with decreased maternal and might decrease leg cramps, but it is unclear which one of the  01-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 15
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12 ingredients (or combination) is beneficial (e.g. magne- women taking a placebo, accompanied by a decrease in ankle

sium?). Sodium chloride has been understudied, and can be                  38 circumference . There are insufficient data to absolutely con-considered only in areas of low daily intake, with precautions firm rutoside safety in pregnancy. This product is not widely

regarding blood pressure effects. Calcium supplements do availble, except for combination compounded products. In

not decrease leg cramps compared with placebo 35 . small studies, external pneumatic compression for 30 minutes

is associated with a non-significant reduction in lower leg vol-

 

Back pain ume compared with simple resting, and immersion in water at

32°C for 50 minutes is associated with greater diuresis and fall

Back pain is common in pregnancy, given weight gain and its in blood pressure than 50 minutes of bed rest.38 External pneu-

uneven distribution. matic compression and immersion in water cannot be recom- Water gymnastics for 1 hour weekly,

starting at < 19 weeks, reduces back pain in pregnancy, and mended for leg edema/varicosities, since there is no evidence

allows more women to continue to work, with no adverse they lessen symptoms. Moreover, outcomes for these two

effects 36 interventions were short term, right after the intervention, and  .  A specially shaped pillow (Ozzlo) used for 1 week

when laying in a lateral position reduces back pain in late it is unknown for how long these changes are sustained. It is

pregnancy and improves sleep compared with a regular pil- also unknown whether they are of any benefit in maternal or

low, 36 fetal outcomes. Leg elevation, compression hosiery, and swim- but this pillow is no longer commercially available.

Both physiotherapy and acupuncture starting < 32 weeks for ming have not been studied for leg edema/varicosities relief.

10 sessions might reduce back and pelvic pain; individual

 

acupuncture sessions are more beneficial than group phys-     Hemorrhoids iotherapy sessions 36 . Education, other exercises, massage,

heat therapy, support belts, and analgesic therapy have not Hemorrhoidal disease is common during pregnancy, given

been studied in a trial in pregnancy for back pain relief. obstruction of normal venous return from the growing uterus.

Oral hydroxyethyl rutosides decrease symptoms compared

Constipation with a placebo group in women with hemorrhoids, and

reduce the signs identified by the healthcare provider 39 .

Constipation is common in pregnancy, given decreased Rutosides are associated with mild side effects such as gas-

bowel peristalsis (possibly related to increased proges-     trointestinal discomfort, and their safety data in pregnancy terone). Dietary fiber supplements (such as 10 mg/day of     are still insufficient. They are also not widely available. either corn-based biscuits – Fibermed – or 23 g of wheat Constipation is a predisposing factor for hemorrhoids, and

bran) increase the frequency of defecation and are associ- should be treated. Sitz baths, ice, or ointments have been insuf-

ated with softer stools 37 . Stimulant laxatives (such as senna ficiently studied for treatment of hemorrhoids in pregnancy.

14 mg, or dioctyl sodium succinate 120 mg and dihydrox-

yanthroquinone 100 mg – Normax) resolve constipation,

compared with bulk-forming laxatives (such as 10 ml of     Pelvic girdle pain

60% sterculia and 40% frangula – Normacol standard, or Pelvic girdle pain may be related to poor muscle function

10 ml of 60% sterculia – Normacol special), but these stim- in the back and pelvis, and is common. Acupuncture and

 

ulant laxatives are also more likely to be associated with stabilizing exercises are effective in the management of  37  diarrhea and abdominal pain  .  Docusate Sodium is a simi- pelvic girdle pain during pregnancy, with acupuncture

lar product and widely availble. These findings in pregnant                          40 superior to exercises. women are consistent with non-pregnant evidence. In non-

pregnant adults, exercise, increase in water intake, dietary

counseling, and certain foods (e.g. prunes) have shown     REFERENCES relief in constipation. Bran or wheat fiber supplements daily

should be used for women who complain of constipation in 1. American Academy of Pediatrics, American College of Obstetricians
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Physiological changes in pregnancy

 

Colleen Horan

 

Tables 2.1–2.6 are intended to provide a summary of patient. Expected changes reported are averages, at times

expected physiological changes that are found in normal     with wide variations. pregnancy.1 It is important to keep these changes in mind when evaluating a pregnant women’s review of systems,

physical examination findings, and laboratory values.

Findings which might indicate a diseased state in the non-     Reference

pregnant female or male patient may reflect normal adapta- 1. Lind T. Maternal Physiology: CREOG Basic Science Monograph in

tions in pregnancy, and conversely, failure of these Obstetrics and Gynecology. American College of Obstetricians and

adaptations may represent pathology in the pregnant       Gynecologists, Washington DC: 1985. [review] 

 

Table 2.1   Cardiovascular system

 

Parameter                          Expected change                            Comments

 

Heart size                               Increases 12%                                  Increased diastolic filling and 

muscle hypertrophy

Murmurs                      Physiological systolic                        Ejection murmurs attributable to increased 

and diastolic                                     stroke volume usually occur in early 

or mid-systole and are best heard 

along the left sternal edge

ECG                      Positional heart changes result                Heart is pushed upward and forward,

in changes that resemble ischemia               deviating electrical axis to the left by 

15–20 degrees, causing flattened

or inverted T in lead III

Cardiac output                       Increases 1.5 l/min                             Greatest increase occurs immediately 

after delivery with redistribution 

of blood flow from uterus

Rhythm                        Increase in atrial and                        SVT not infrequent

ventricular extrasystole

Heart rate                              Increases from 70 to 85 

beats per minute

Stroke volume                       Increases from 63 to 70 ml

Systolic and diastolic BP                Decreases soon after beginning                   Supine hypotension – decreased 

of pregnancy and mid-pregnancy               venous return due to (100–110/60–70 mean levels); then              compression from gravid uterus returns to pre-pregnant values  Increased blood flow through alternative

by third trimester and term pathways such as paravertebral-azygous veins

(Continued)
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Table 2.1   (Continued)

 

Parameter                           Expected change                            Comments

 

Pulse pressure                          Increases

Venous pressure                      Increases in femoral system 

Unchanged in arms

Peripheral resistance                    Decreases

Pulmonary BP                     Unchanged

Blood flow to uterus                    Increases by 500 ml/min                        No autoregulation

Blood flow to kidneys                  Increases by 400 ml/min

Blood flow to skin                      Increases by 300–400 ml/min

Blood flow to breasts                    Increases by 200 ml/min

 

ECG, electrocardiogram; BP, blood pressure; SVT, supraventricular tachycardia.

 

Table 2.2   Respiratory system

 

Parameter                            Expected change                                 Comments

 

Anatomy                         Increase of subcostal angle from                    Increased upper respiratory capillary 

68° to 103° → 3 cm increase  engorgement can cause increased 

in transthoracic diameter                            congestion, epistaxis, and

intubation trauma

Tidal volume                          Increases by 300 ml or 40%

Expiratory reserve volume               Decreases by 200 ml                                Cephalad displacement of diaphragm

Residual volume                       Decreases by 300 ml or 20 %

Inspiratory capacity                      Increases by 300 ml

Functional residual volume              Decreases by 500 ml

Minute volume                       Increases by 40% or 3 L/min                        Increased rate of induction of, and

beginning in first trimester emergency from, inhaled anesthetics

Maximum breathing capacity            Unchanged

Forced expiratory volume               Unchanged

Peak expiratory flow rate                  Unchanged

Closing volume                        May increase

Pulmonary diffusing capacity            Decreases by 4 ml/min/mmHg

Oxygen requirement                   Increases by 30–40 ml/min

Carbon dioxide output                 Increases; expressed as respiratory quotient

Carbon dioxide pressure                 Decreases from 35–40 mmHg to 28–30 mmHg

Oxygen pressure                       Increases

pH                         Mild increase (7.40–7.44 is normal)               Compensated respiratory alkalosis

pO2                              Mild increase (100–104 is normal)

pCO                       Decreases (30–31 mmHg is normal) 2
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Table 2.3   Renal system and homeostasis

 

Parameter                         Expected change                                Comments

 

Glomerular filtration rate             Increases from 97 ml/min  

to 128 ml/min by 10 weeks

Glucose excretion                   Increases                                          Random glycosuria

Protein excretion                      Increases (up to 300 mg/24 hours is normal)

Renin, angiotensins I and II           Increases                                             Diminished vascular response 

causes less pressor effect from angiotensin

Anatomic changes                 Dilation of renal calyces and ureters                 Increased risk of pyelonephritis;

to pelvic brim; ‘physiological’                         screen for asymptomatic bacteruria hydronephrosis, right > left

Potassium Increased retention

Sodium                       Increased retention

Urine output                       No significant change

Vitamin excretion                   Increased loss of folate,

vitamin B12, and ascorbic acid

Osmolality Decreases 10 mOsm/kg 

in first trimester, then stable

Sodium                       Decreases 3 mEq/L in first 

trimester, then stable

Potassium                        Decreases 0.5 mEq/L

Calcium                         Decreases (total and ionized)                     Increased intestinal absorption of

calcium and increased bone turnover

Magnesium                    Decreases 10–20% in 

first half of pregnancy

Zinc                             Decreases

Copper                        Increases from 1.14 mg/L 

to 2.03 mg/L by term

Chloride                          Unchanged

Bicarbonate                        Decreases markedly (18–22 mEq/L                 Compensates for decrease in pCO 2

is normal)

Total protein                          Decreases from 72 g/L to 62 g/L

Albumin                       Decreases from 47 g/L to 36 g/L

Urea, creatinine, and                   Decrease first trimester;

uric acid                              stabilize second trimester;

increase toward term

Vitamin B                         Decreases 6

Blood glucose                       Fasting levels decrease in                            Postprandial levels remain elevated 

first trimester, then longer, prolonging return to fasting state 

unchanged                                  Increased glucose levels allow passive

diffusion across placenta to fetus

Folate                               Decreases 50% toward term

Vitamin B                         Decreases 50% or more                          Vitamin B levels in folate-deficient  12 12

women will increase with folate 

supplementation alone
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Table 2.4   Endocrine system

 

Parameter                            Expected change                              Comments

 

Pituitary gland                            Increases to 50% greater weight                   Attributable to increase of

than adult male prolactin-secreting cells in anterior lobe

Prolactin                                 Increases from 300

to 5000 mIU/L

FSH/LH                        Decrease to nearly undetectable

ACTH                      Increases

Human growth hormone              Decreases

Melanocyte-stimulating                  Increases                                       May be responsible for linea nigra,

hormone                                                               chloasma, and increased 

areolae pigmentation

Vasopressin                               Unchanged                                    Stimulation of nerve endings in 

breast causes reflex increase 

in oxytocin and vasopressin

Oxytocin Unchanged

Thyroid anatomy                      Unchanged

TSH                         Unchanged                          May be suppressed during late first to 

early second trimester due to HCG-

mediated increase in thyroid hormone 

production –  subtle effect may be

exacerbated by conditions that increase 

HCG levels, such as hyperemesis, molar 

pregnancies, and multiples

Thyroid-binding globulin                Increases – doubles by end of                    Due to estrogen effect on liver

first trimester; triples by term

Thyroxine (T )                         Increased total circulating level;                   Fetal thyroid hormone production 4

unchanged free fraction                         commences at about 18 weeks

Triiodothyronine (T )                    Increased total circulating level; 3

unchanged free fraction

Reverse T                               Unchanged in maternal circulation; 3

increased in cord blood

Adrenal anatomy                      Unchanged

CBG                        Increases – doubles by second trimester

Cortisol                                  Increases to 3 times nonpregnant values           Episodic pattern of release is maintained

Aldosterone                            Increases 2-fold by term

Deoxycorticosterone                    Increases by 20–100 times

Testosterone                             Increased total amount;

decreased free fraction

Androstenedione                      Increases by 50%                              10-fold increased rate of transformation 

to estradiol and estrone

DHEA                      Unchanged or small decrease

Catecholamines                       Unchanged

Pancreas                               Hypertrophy of islets due 

to hyperplasia of B cells

(Continued)
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Table 2.4   (Continued)

 

Parameter                           Expected change                           Comments

 

Insulin                                  Increased fasting levels toward term            Proportionally less increase of

Hyperplasia of pancreatic B cells               glucagons compared to insulin;

so insulin:glucagon ratio is increased

Glucagon                          Increased fasting levels

Glucose                             Slight decrease                              Especially fasting levels (see Table 2.3)

Parathyroid hormone                 Increased during                            Maintains calcium levels in face of increased 

end of pregnancy                            renal absorption and transfer to fetus

25-Hydroxyvitamin D                Unchanged

1,25-Dihydroxyvitamin D              Increases

Calcitonin                             No change to slight increase

Progesterone                          Increases from 0.2 µg/ml                      Production originates in corpus luteum 

to 139 µg/ml (up to 1000-fold) over first 7–8 weeks; then placenta takes over

Estradiol                                Increases about 500-fold from

0.05 µg/ml to 18µg/ml

17-Hydroxyprogesterone              Increases to maximum level by week 8

Relaxin                                Increases                                    Corpus luteum

Estriol                                    Increases

Human placental                      Increases about 5000-fold from 

lactogen (hPL)                         0.002 µU/ml to 10 µU/ml

HCG                    Increases to maximum                 Peak 93 U/ml

values by 8–10 weeks                         Term 14 U/ml

 

FSH, follicle-stimulating hormone; LH, luteinizing hormone; ACTH, adrenocorticotropic hormone; TSH, thyroid-stimulating hormone; CBG, corticosteroid-binding globulin; DHEA, dehydroepiandrosterone; HCG, human  chorionic gonadotropin.

 

Table 2.5   Gastrointestinal system

 

Parameter                      Expected change                     Comments

 

Appetite                         Increases

Gastric reflux                      Increases                                Cardiac sphincter laxity and anatomic displacement 

Treated during labor and delivery/anesthetic procedures 

with non-particulate oral antacids

Gastric secretion                   Decreased acidity;                      ‘Full stomach’ effect increases risk of aspiration 

increased volume                     Intubation requires cuffed endotracheal tube

Gastric motility                    Decreases

Intestinal absorption              Increases

Intestinal transit time              Delayed 

Large intestine                     Greater absorption;

slower transit time

Liver                              Unchanged

Gallbladder                      Larger due to passive dilation 02-Obstetrics-8026.qxd  5/11/2007  12:32 PM  Page 22
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Table 2.6   Hematologic system

 

Parameter                            Expected change                        Comments

 

Plasma volume                       40–60% increase from                  Offsets blood loss at delivery

12 to 36 weeks;

70–100% increase

in multiple gestations

Total erythrocyte volume                Increases 15–30%                        Greater increase with

iron supplementation

Hematocrit                           Decreases 3–5% by 36 weeks              Physiological anemia due to greater 

proportionate increase in plasma volume 

compared to erythrocyte volume;

less change with iron supplementation

Hemoglobin                        Decreases 2–10% by third trimester

Mean corpuscular volume              Unchanged                            Good indicator of iron status  

Slight increase with iron supplementation

Erythrocyte sedimentation rate           Significantly increased                     Provides little diagnostic value;

combined with physiologic increase in WBCs 

can cause false suspicion for infection

WBCs                       Increase 8% by term and may           Predominantly due to increase in neutrophils

increase further postpartum

Serum iron                           Decreases 35% by term

Serum transferrin                        Increases by 100% or more by              TIBC markedly increased

second trimester

TIBC                          Increases by 25–100%

Serum ferritin                           Decreases markedly (even                  Nadir 30% or less of normal values 

with iron supplementation)               Best test to assess iron deficiency 

anemia in pregnancy

Erythropoietin                         Increases 4-fold

Alpha-fetoprotein                       Increases                                 Larger increase in neural tube defects,

abdominal wall defects, and fetal death

Glutamatic–oxalacetic transaminase      Unchanged

and glutamatic–pyruvic transaminase

Creatinine kinase                        Decreases first half of pregnancy

Lipase                                  Decreases

Alkaline phosphatase                    Increases                                 Heat-stable fraction formed by placenta

Lipids Increase Triglycerides, cholesterol, phospholipids, and

free fatty acids all increase progressively

Fibrinogen                            Increases 2 g/L by term                    Overall increased tendency towards thrombosis

Factors VII, VIII, and X                    Increase

Factors XI and XIII                       Decrease by about 30%

Antithrombin III                        Decreases

Fibrin, FDP                             Increase progressively

Protein S                                 Decreases

Protein C                               Unchanged

 

WBCs, white blood cells; TIBC, total iron-binding capacity; FDP, fibrin degradation products.
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Ultrasound in pregnancy: if, when, what

 

Sandra Patricia Bogota-Ángel and George Bega

 

KEY POINTS women not feeling relaxed about their pregnancy.  First

trimester ultrasound also allows earlier detection of

• There is no clear evidence that ultrasound examination multiple pregnancies, screening for Down’s syndrome

during pregnancy is harmful. Prenatal exposure to      with nuchal translucency, and diagnosis of non-viable

ultrasound is not associated with adverse influence       pregnancies.

on school performance or neurobehavioral function.    • Given the benefits mentioned above, all pregnant women

There is no evidence of an adverse effect on speech, should be offered a first trimester (11–14 weeks) as well

vision, or hearing. There is no clear effect on non-right-       as a second trimester (18–24 weeks) ultrasound.

handedness.                                            • In low-risk or unselected populations, routine third • Ultrasound should be performed by trained and experi-       trimester (>> 24 weeks) pregnancy ultrasound has not been

enced professionals, with continuing education and associated with improvements in perinatal mortality.

ongoing quality-monitoring programs.                     • In low-risk or unselected populations, routine umbilical • Before the examination every pregnant woman should be       artery Doppler ultrasound examination, usually around

informed on expectations about the obstetric ultra-       28–34 weeks, does not result in reduced perinatal

sound, as well as its benefits and risks.                            mortality. • Routine use of ultrasound reduces the incidence of post-

term pregnancies and rates of induction of labor for

 

post-term pregnancy, increases early detection of multi-     Background

ple pregnancies, increases earlier detection of major fetal

anomalies when termination of pregnancy is possible, Since the late 1970s ultrasound evaluation of the embryo

increases detection rates of fetal malformations, and fetus has been a tool for prenatal care around the world.

decreases admission to special care nursery, and Its range of clinical application in obstetrics has expanded

decreases poor spelling at school compared with selec- since then. Nevertheless, the related controversies around

tive ultrasound. No significant differences are detected this screening and diagnostic technique have been growing

for substantive clinical outcomes such as perinatal mor- as well. This guideline presents evidence about some topics

tality, possibly because of insufficient data. related to its safety, as well as if this test should be used at all,

• Ultrasound examination is the best method to estimate when/how often it should be used, and what should be

gestational age dating in pregnancy. Ultrasound-based     looked for on the ultrasound.

gestational age estimates are lower than last menstrual

period (LMP)-based gestational age estimates, and gener-

ate a higher rate of preterm birth and lower rate of post-     Safety of ultrasonography

term birth. The crown–rump length (CRL) is associated

with the most accurate estimation, with an error of The temperature elevation and its possible effect of cavita-

around 2.1 days, and is most accurate in assessing gesta- tions, or the formation of microbubbles in the tissues

tional age at about 8–12.5 weeks [CRL about 15–60 mm]. exposed to ultrasound waves, are known mechanical

CRL should be used for dating < 14 weeks, and biparietal effects and the main concerns about ultrasound. Effects of

diameter (BPD) and femur length at 14 weeks and after. ultrasound on tissues have been studied with animal

•• Ultrasound examination at first prenatal visit (usually experimentation. In humans, however, the information

first trimester) vs at 18–20 weeks provides more precise comes from epidemiologic data and population studies.

estimate of gestational age, is associated with less No epidemiologic studies have shown harmful effects in

women feeling worried about their pregnancy, and less     humans, so far. There is no clear evidence that ultrasound 03-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 24
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examination during pregnancy is harmful. 1 Prenatal during ultrasound can benefit not only the doctor–patient

exposure to ultrasound is not associated with an adverse                                                     5 relationship but also the parent–child relationship. influence on school performance or neurobehavioral

function. There is no evidence of an adverse effect on

speech, vision, on hearing. There is no clear effect on non-     Should an obstetric ultrasound right-handedness.1,2

As ultrasound is a form of energy and may produce sec-     be done, and if yes, when?

 

ondary effects in the tissues it traverses, it should be per-     Routine vs selective use of formed only with valid medical indications and with the

shortest duration possible and at the lowest settings to avoid     ultrasound (if ) unnecessary exposure to ultrasonic waves. Exposing the

Routine (i.e. performed on every pregnant woman) ultra-

fetus to ultrasonography with no anticipation of medical

sound examination is associated with the following effects

benefit is not justified. It is best to keep the thermal index

and mechanical index on the ultrasound (usually appear on 1  performed only on women with specific indications):  compared with selective ultrasound examination (i.e.

screen automatically) both at <1.3,4

1. Reduces by 39% the incidence of post-term pregnan-

About quality cies and rates of induction of labor for post-term preg-

nancy by allowing a more precise estimation of exact

Ultrasound scanning in pregnancy should always be con-        gestational age. sidered as a medical procedure, with the examination of the 2. Increases by 92% the early detection of multiple preg-

fetus as its goal. Levels of expertise vary between the differ-         nancies. Although all trials have shown twin pregnan-ent healthcare centers. Since ultrasound screening efficiency cies are diagnosed earlier, there is insufficient evidence

is operator-dependent, continuing education and ongoing        to assess differences in perinatal mortality. quality-monitoring programs are important strategies in 3. Increases earlier detection of major fetal anomalies

each center offering ultrasound diagnosis. The ongoing        when termination of pregnancy is possible. risks of false-negative tests and/or misinterpretation of the 4. Increases detection rates of fetal malformations.  90%

images obtained (either false positives or wrong diagnoses) of congenital malformations occur in patients without

can be minimized if those examinations are carried out and risk factors and in which clinical signs may be absent.

interpreted by trained and experienced professionals. Detection rates by ultrasound for fetal malformations in

Sensitivity of ultrasound screening for pregnancy varies the general population show a range of sensitivity from

widely. Appropriate accreditation, documentation, and 17 to 74%. This wide variation is in part the result of the

continuous careful quality control are essential.3,4 difference in ascertainment, type of patient recruitment

(can alter the frequency and severity of malformations),

and variation in the skills of the individual performing

About informed consent and the ultrasound. These aspects make it difficult to obtain

patient’s expectations a single estimate of the sensitivity of routine ultrasono-

graphic screening for fetal malformations.

Even though a formal written informed consent is not 5. No significant differences are detected for substantive

always needed, before the examination every pregnant clinical outcomes such as perinatal mortality,  with a

woman should be informed on expectations about the trend (14% decrease) for benefit but insufficient size to

obstetric ultrasound, as well as its benefits and risks. The assess perinatal mortality accurately. There is insuffi-

patients should know that ultrasound evaluation is a cient evidence to support or refute the benefit of routine

screening test with wide variations in detection rates for ultrasound in reducing the mortality overall as well as in

fetal anomalies, and that all ultrasound diagnoses, especially infants with life-threatening anomalies. This latter

false-positive and false-negative results, can put both result may be attributed in part to the small sample size

mother and fetus at risk. in terms of numbers of anomalies. Improvement of

Whether the sex of the fetus should be revealed or not to perinatal morbidity and mortality rates could theoreti-

the patient with a singleton gestation should be addressed. cally be achieved through more accurate gestational age

It may be harmful for the physician–patient relationship to estimation and earlier detection of special conditions

withhold this information, especially if the patient previ- such as multiple gestation and major malformations. A

ously requested it. Although a moral conflict may exist in lowering mortality rate as a consequence of early and

some cultures around the world where this information is selective termination of fetal malformations can be

used by the patient for elective abortions based on sex selec- reached, but not improvement in the proportion of live

tion and sex preferences, in general disclosing fetal gender         births.
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6. Reduces by 14% admission to special care nursery. It

Table 3.1   Gestational age determination

has not been controlled if this is related to more prena-

tal care in general. The first day of the LMP should be asked of all pregnant  •

7. Reduces by 27% poor spelling at school. There are also women. They should be asked if they have regular menses,

trends for improvements in other school-age activities have taken oral contraceptive pills within the last 2 months,

and sensory skills. or have had any unusual bleeding in the first trimester. The

8. No differences in handedness, with a trend towards woman should be asked if she is certain of her LMP (but

more left-handedness and more ambidexterity.                this is still not precise) 

• IVF pregnancies should be dated by the date of embryo

If only one routine ultrasound examination is done, it is transfer minus 14 days to obtain LMP, and then EDC by

usually performed at 18–22 weeks (<24 weeks). Earlier Naegele’s rule. There is no need to ever change dating in

examination provides more accurate assessment of gesta-         these pregnancies tional age; later examination (e.g. between 18 and 22 weeks) • First trimester (0–13 6/7 weeks): if LMP- and ultrasound-

based dating differ by ≥ 7 days, preference should be given

allows more full inspection of fetal anatomy, but is more         to the ultrasound-based date complex and time-consuming (see later in this chapter).          • Early second trimester (14–20 6/7 weeks): if LMP- and

ultrasound-based dating differ by ≥ 10 days, preference should be given to the ultrasound-based date

Gestational age dating in pregnancy         • Late second trimester (21–27 6/7 weeks): if LMP- and

ultrasound-based dating differ by ≥ 14 days, preference

Precise estimation of gestational age is extremely important          should be given to the ultrasound-based date for optimal obstetric care, including evaluation of fetal      • Third trimester (28–42+ weeks): if LMP- and ultrasound-growth, interpretation of maternal screening markers, choos-          based dating differ by ≥ 21 days, preference should be given ing the appropriate gestational age to perform interventions,          to the ultrasound-based date and management of preterm and post-term pregnancies.

For gestational age estimation, cardinal numbers should be LMP, last menstrual period; IVF, in-vitro fertilization; EDC, estimated date

preferred to ordinal numbers to avoid confusion. So week 0 is     of confinement. 1–7 days after last menstrual period (LMP), week 2 is 8–14

days, etc. Six weeks of gestation is then 1 month (lay person

estimation), and 38 weeks = 9 months. Some other definitions     about 15–60 mm). For biparietal diameter (BPD), the error is (not uniformly accepted, with variation in literature): first around 2.8 days, and is most accurate between 12 and 14

trimester: 0–13 6/7 weeks; second trimester: 14–27 6/7 weeks; weeks (second-best ultrasound parameter for estimation of

third trimester: 28 weeks to delivery; term 37–41 6/7week;     gestational age after CRL). CRL should be used for dating

preterm: 20–36 6/7weeks; post-term: ≥ 42 weeks. <14 weeks, and BPD and femur length (FL) at 14 weeks and

Ultrasound examination is the best method to estimate     after. Combining three or more parameters can slightly gestational age dating in pregnancy 6 . The first day of the increase, rather than decrease, the error, but a combination of

LMP should be asked of all pregnant women for calculating BPD, AC (abdominal circumference), and FL is commonly

the approximate date when the dating ultrasound should be used for dating by ultrasound in the second and third

booked. Compared with LMP, ultrasound-based gestational               7 trimesters. Repeated examinations improve the prediction age is more precise. The error, even with certain LMP, is only marginally, and the estimated date of confinement

often due to late ovulation (>14 days after LMP). Some have (EDC) should always be set by the earliest ultrasound, as the

stated that there is no reason to use LMP for dating when earlier the examination is made, the smaller is the prediction

adequate ultrasound data are available by 24 weeks.7 error. Whereas prediction of gestational age by ultrasound

Ultrasound-based gestational age estimates are lower than can be very accurate, prediction of date of delivery remains

LMP-based gestational age estimates, and generate a higher     less accurate, with an error of usually ≥ 7–8 days, given other rate of preterm birth and a lower rate of post-term birth.     biological factors. Naegele’s rule (add 7 – some suggest 10 – days to first day of Gestational age determination can generally follow simple

LMP, add 1 year, take back 3 months), manual assessment of                7 suggestions(Table 3.1). uterine size, quickening, etc., should not be used unless The transcerebellar diameter (TCD) is an accurate pre-

ultrasound dating is unavailable. In general, the earlier the dictor of gestational age, and can be used between 14 and 28

ultrasound is obtained in the pregnancy, the more accurate                                                8 weeks reliably with the use of normograms. There is some the dating will be. Multiple parameters and equations have reliability in gestational age prediction even up to 35 weeks,

been evaluated to estimate gestational age. The crown–rump and TCD is spared effects from fetal growth restriction

length (CRL) is associated with the most accurate estima- (FGR), and so can be used to assess pregnancies at risk for

tion, with an error of around 2.1 days, and is most accurate this complication. The presence of epiphyses in lower

in assessing gestational age at about 8–12.5 weeks (CRL extremities usually signifies a gestational age of >32 weeks.  03-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 26
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Ultrasound examinations             Table 3.2 Indications for first trimester ultrasound3,4

 

(when and what)                     • To confirm the presence of an intrauterine pregnancy

First trimester                                  • To evaluate suspected ectopic pregnancy

• To define the cause of vaginal bleeding 

Ultrasonographic evaluation in the first trimester (0–13 6/7       • To evaluate pelvic pain weeks) is the most accurate method to determine exact gesta-       • To estimate gestational age tional age. For gestational age determination, it is best per-       • To diagnose or evaluate multiple gestations formed at 8–12.5 weeks with the CRL used to determine      • To confirm cardiac activity and identify non-viable

gestational age.                                                       pregnancies Ultrasound examination at first prenatal visit vs at 18–20 weeks provides more precise estimate of • As an adjunct to chorionic villus sampling, embryo transfer,

and localization and removal of an intrauterine device

gestational age, is associated with 20% less women feeling      • To evaluate maternal pelvic masses and/or uterine worried about their pregnancy, and 27% less women not

feeling relaxed about their pregnancy.   First trimester      • To evaluate suspected hydatiform mole 1,4                                         anomalies

ultrasound also allows earlier detection of multiple preg-nancies, screening for Down’s syndrome with nuchal

translucency (NT), and diagnosis of non-viable pregnan-

cies Table 3.3 Essential elements for first trimester ultrasound3,4  . No other important maternal or perinatal outcome

differences are detected, with insufficient data to accurately       • Gestational sac (location, mean diameter)

 

Transvaginal scanning is preferred in cases of a pregnancy                                                  a • Fetal biometry, e.g. crown–rump length (CRL) resulting from ovulation induction or other assisted repro-assess some rare outcomes such as perinatal mortality.      • Yolk sac (diameter)

• Development of fetal anatomy in early pregnancy, including

ductive technologies, first trimester bleeding, abdominal         recognition of anomalies such as cystic hygroma pain, or increased risk of aneuploidy, and should be used if       • Fetal viability (cardiac activity) transabdominal examination is inconclusive for diagnosis.      • Fetal number (amnionicity and chorionicity have to be First trimester screening for congenital defects by transvagi-         reported for multiples) nal ultrasound is an option for pregnant women who meet      • Ultrasound features of early pregnancy failure, e.g. ectopic certain criteria, and should be done by experienced sonog-         pregnancy, hydatidiform mole raphers and confirmed at 18–22 weeks.                          • Uterus, adnexa, and cul-de-sac

Nuchal translucency is measured at the area of the back of       • Any other abnormalities (e.g. leiomyomata)

the fetal neck and is to be reassured between weeks 10 and 14     a CRL is a more accurate indicator of gestational age than gestational of gestation. It has been associated with chromosomal and     sac size. anatomical abnormalities in the fetus according to recent

studies of high-risk or selected populations. Screening per-

mits choosing the earliest definitive diagnostic procedures,

e.g. chorionic villus sampling (CVS), allowing women to pre-        If the β-human chorionic gonadotropin (β-HCG) is pare for a child with health problems and also providing the >1500 mIU/ml, a gestational sac should be visualized by

option to terminate the pregnancy earlier (see Chapter 4). transvaginal ultrasound; if the gestational sac is not seen in

If not performed routinely (best at 11–12 weeks), indica-     the uterus, suspect ectopic pregnancy.

tions by experts (no trials) for first trimester ultrasound are

shown in Table 3.2, and essential elements in Table 3.3.          Prognostic ability:   The presence of normal embryonic

cardiac activity in the uterine cavity in the first trimester has

 

Ultrasound diagnosis of missed a >90% prediction for a live birth in both symptomatic and

asymptomatic pregnancies.

abortion/embryonic demise

 

Missed abortion:                                         Precautions and pitfalls Mean gestational sac size of ≥ 20 mm and no heart beat by transvaginal ultrasound. Physiologic midgut herniation at 7–11 weeks (resolve  ≥  12

weeks); do not confound with omphalocele. The rhomben-

Embryonic demise:   CRL of ≥ 5 mm and no heart beat by    cephalon can look as a cystic mass up to 8–10 weeks, and transvaginal ultrasound. With a mean gestational sac size of should not be confused with a central nervous system

>10 mm, a yolk sac should be seen to help discriminate a (CNS) anomaly; ventriculomegaly cannot be assessed well

true gestational sac from a pseudosac (associated with in the first trimester. The amnion and chorion are expected

abnormal pregnancy).                                      to be fused by 14 weeks.
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Second trimester (aka ‘anatomy’, or          Table 3.4 Indications for second (and third) trimester ‘standard’ ultrasound)                              3,4 ultrasound

The best timing for just one ultrasound screening of the • Estimation of gestational age (if uncertain dates, scheduled

fetal anatomy and dating is the early to mid second        cesarean delivery, induction of labor, or other elective trimester (18–22 weeks),1                                       termination of pregnancy) not only to obtain an accurate estimation of gestational age or a satisfactory inspection of       • Evaluation of fetal growth the fetal anatomy but also as a tool to detect anomalies so as       • Vaginal bleeding

• Abdominal and pelvic pain

to allow patients to choose about whether or not to proceed         Insufficient cervix • with their pregnancies. This is therefore usually called the       • Determination of fetal presentation anatomy, or standard ultrasound examination (nomencla-      • Suspected multiple gestation ture such as Level I, II, etc., ultrasound is controversial and       • Adjunct to amniocentesis less descriptive). Given the benefits highlighted above, all       • Significant discrepancy between uterine size and clinical pregnant women should be offered a second trimester        dates ultrasound                                                • Pelvic mass . At least two aspects are important about early fetal anomalies detection with ultrasound: first, the esti-      • Suspected hydatidiform mole mated sensitivity to detect anomalies varies widely, with      • Adjunct to cervical cerclage placement higher rates of detection for major anomalies than for the      • Suspected ectopic pregnancy minor anomalies, and some organs (e.g. neural tube      • Suspected fetal death

• Suspected uterine abnormality

defects) vs others (e.g. heart). The best moment for detec-         Evaluation of fetal well-being (e.g. biophysical profile • tion of most malformations is around 20–24 weeks even in         [BPP], Doppler) specialized centers. Secondly, it is important for the woman       • Suspected amniotic abnormalities to obtain this information as early as possible. In some      • Suspected placental abruption circumstances more than one second trimester ultrasound      • Adjunct to external cephalic version is necessary, especially if the initial second trimester ultra-       • Premature rupture of membranes or premature labor (for sound is performed at 18–19 weeks. Experts have suggested         estimation of fetal weight) (no trials) indications (Table 3.4) and essential elements      • Abnormal biochemical markers during screening (Table 3.5) for ultrasound. • Follow-up evaluation of placental location for suspected

placenta previa

• History of previous congenital anomaly • Evaluation of fetal condition in late registrants for prenatal

Third trimester                                 care

The potential benefit of a third trimester ultrasound exami-

nation greatly depends on how many and how accurate the

prior (if any) ultrasounds have been. If the first and only     Doppler ultrasound is in the third trimester, it probably has similar

benefits to the routine second trimester ultrasound, except     Umbilical artery:   In low-risk or unselected populations, early detection and accurate dating are not possible. routine Doppler ultrasound examination, usually of the

Assuming prior accurate second trimester ultrasound(s) have umbilical artery at around 28–34 weeks, does not result in

been done, ultrasound evaluations in the third trimester increased antenatal, obstetric, and neonatal interventions,

involve assessments of fetal growth, amniotic fluid volume, and no overall differences are detected for substantive

and placenta, trying to identify a compromised or malformed 12  short-term clinical outcomes such as perinatal mortality.

fetus, etc. In low-risk or unselected populations, routine late There was a strong non-significant trend towards less peri-

(>24 weeks) pregnancy ultrasound has not been associated natal mortality for late ultrasound with umbilical artery

with improvements in perinatal morbidity or mortality.9,10                                           13 Doppler in one trial. There is no available evidence to Placental grading, as an adjunct to third trimester ultra- assess the effect on substantive long-term outcomes such as

sound examination, was associated with a significant reduc- childhood neurodevelopment. There is no available evi-

tion in the stillbirth rate in one trial 11 , with more research dence to assess maternal outcomes, particularly psychologi-

needed in placental grading for prediction of poor perinatal cal effects. Further evaluation regarding the safety of

outcome for routine recommendation. Third trimester                                12 Doppler ultrasound is required. ultrasound may decrease the incidence of a growth-restricted

infant, but increase the rate of iatrogenic interventions.9,10     Uterine artery:   There is insufficient evidence to assess the There are no data on the potential psychological effects of effect of routine mid-pregnancy uterine Doppler ultra-

routine ultrasound in late pregnancy, and the effects on both sound for prediction and prevention of pre-eclampsia,

short- and long-term neonatal and childhood outcome. intrauterine growth restriction, or adverse pregnancy  03-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 28
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Table 3.5   Essential elements for second (and third) trimester ultrasound3,4

 

• Fetal cardiac activity (abnormal heart rate or rhythm should be reported)

• Number (multiple pregnancies require additional information: chorionicity, amnionicity, comparison of fetal sizes, estimation of

amniotic fluid volume at each side of the membranes, and fetal gender)

• Presentation

• A qualitative or semiquantitative (e.g. AFI, SDP, two-diameter pocket) estimate of the amniotic liquid volume (see Chapter 50 in

Maternal–Fetal Evidence Based Guidelines)

• The placental location, appearance, and relationship to the internal cervical os should be recorded. (The apparent position early in

pregnancy may not correlate well with its location at the time of delivery. Therefore, if low-lying placenta or placenta previa are suspected early in gestation, verification in the third trimester by ultrasound is indicated. Transabdominal, transperineal, or transvaginal (best modality) views may be helpful in visualizing the internal cervical os and its relation to the placenta. Transvaginal ultrasound may be considered if the cervix appears shortened or if the patient complains of regular uterine contractions)

• The umbilical cord and the number of vessels in the cord should be evaluated when possible

• Gestational age assessment. Fetal trimester CRL measurement is the most accurate means for sonographic dating. After this period,

a variety of sonographic parameters such as the biparietal diameter, head circumference, abdominal circumference, and femoral diaphysis length can be used to estimate gestational age. The variability of gestational age estimations, however, increases with advancing pregnancy (see Table 3.1)

• Fetal weight estimation can be calculated by obtaining measurements, such as biparietal diameter, head circumference, abdominal

circumference, and femoral length. None of the several equations for estimating fetal weight based on such fetal biometric measurements is superior to others; ideally, the equations should be derived by actual fetal weights of the local or institutional population. Results can be compared to fetal weight percentiles from published nomograms. Consecutive ultrasound examinations for growth evaluation should typically be performed no less than 2–3 weeks apart.

• Evaluation of the maternal uterus and adnexal structures should be performed

• Fetal anatomy survey: fetal anatomy is best assessed by ultrasound ≥ 18 weeks. Essential elements of a standard examination:

• Head and neck: cerebellum, choroids plexus, cisterna magna, lateral cerebral ventricles, midline falx, cavum septi pellucidi • Chest: the basic cardiac inspection includes a four-chamber view of fetal heart (outflow tracts can be added if technically

feasible)

• Abdomen: stomach (presence, size, situs), kidneys, bladder, umbilical cord (insertion site into fetal abdomen and vessel number) • Spine: cervical, thoracic, lumbar, and sacral spine

• Extremities: legs and arms (presence or absence)

• Gender: for evaluation of multiple gestations

 

AFI, amniotic fluid index; SDP, single deepest pocket; CRL, crown–rump length.

 

outcome (see also Chapters 1 and 39 in Maternal–Fetal examination must be done by a person with expertise in

Evidence Based Guidelines). obstetric ultrasonography and maternal and fetal disease.

Other specialized examinations might include fetal

There is insufficient evidence to assess the benefit of

Doppler, biophysical profile, fetal echocardiography, or

Doppler screening of any other fetal or maternal vessel.

other biometric studies. A ‘genetic’ ultrasound can be performed with the aim of detecting anomalies or mark-

Other types of obstetric ultrasound ers associated with fetal aneuploidy (no trials on its effi-

cacy). Three-dimensional ultrasound examination is not

Limited ultrasound examination is performed when a considered a required modality for all pregnant women at

specific question requires investigation: for example, to              4 this time, but it can add accuracy in the assessment of the assess amniotic fluid volume, to verify fetal life or death, fetus identified to have anomalies (especially CNS) on

to evaluate fetal biophysical profile, to guide amniocente-     two-dimensional examination. sis, to localize the placenta in antepartum bleeding, to

evaluate fetal position, etc. It is appropriate generally only

if a prior complete standard ultrasound examination has     References been done. A specialized (aka detailed or targeted) ultra-sound examination 1. Neilson JP. Ultrasound for fetal assessment in early pregnancy.  should be considered for a patient

who, by history, clinical evaluation, or prior scanning        n Cochrane Database Syst Rev 2007; 1. [meta-analysis: 9 RCTs,

= >24 000]

evaluation, is suspected of having an anatomic or 2. Newnham JP, Doherty DA, Kendall GE et al. Effects of repeated prena-

physiological abnormality in the fetus. This ultrasound tal ultrasound examinations on childhood outcome up to 8 years  03-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 29
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Screening for aneuploidy and prenatal diagnosis

 

Thomas M Jenkins and Dawnette Lewis

 

KEY POINTS using second trimester screening (STS), management

using FTS is also associated with a significant reduction

• Population screening for women in a high-risk category in induction for post-term pregnancy because of better

should have genetic counseling services available to dis-       dating with first trimester ultrasound.

cuss the different modalities, advantages and disadvan-     • Analyte screening (quadruple marker screen) can detect

tages, and the time frame for each test prior to screening.        approximately 70–81% of Down’s pregnancies (FPR = 5%).

All women should have counseling available if desired or     • Integrative screening has the best detection rate for

if an ‘abnormal’ result occurs. Down’s syndrome (95%), with a low (1–4%) FPR,  but

• Issues of sensitivity, specificity, and positive and negative        results are available only in the second trimester. Step-

predictive values are vital to the interpretation of a       wise or contigent sequential screening offers the same

screening test. Positive predictive value of a screening test        95% detection rate, a reasonable 5% FPR, and availabil-

is greatly influenced by prevalence rates in the popula-       ity of results in the first trimester.

tion tested.                                                       • Second-trimester ‘genetic’ ultrasound has an impact,

• The performance of a screening test depends on the age among other things, on dating, induction rates, and

of the women screened (which determines prevalence of anatomic evaluation of the fetus. As a modality for

trisomies), women’s preference of screening methods, genetic screening, the data are more limited compared

their choice of invasive testing, and their attitudes with other available tests. Major anomalies (e.g. congeni-

towards pregnancy termination. There is, as of now, no tal cardiac defects and duodenal atresia), and some

definitive non-invasive prenatal diagnostic test. The markers (especially nuchal thickening, short humerus or

only diagnostic tests are invasive, i.e. chorionic villus femur, and echogenic bowel), are associated with a signif-

sampling (CVS) and amniocentesis.                          icantly higher risk for Down’s syndrome.

• Compared to a Down’s syndrome screening policy of    • Second trimester amniocentesis is safer than transcervi-

amniocentesis for age ≥ 35 years of age and universal       cal CVS or early amniocentesis (< 15 weeks). Early

ultrasound at 18 weeks, a policy of nuchal translucency amniocentesis should never be performed. With expert

(NT) screening is associated with similar numbers of       operators ( >> 400 CVS), CVS by any route may be as safe

Down’s syndrome neonates born and a decrease in inva-       as second trimester amniocentesis.

sive tests.                                                            • If earlier diagnosis is required, transabdominal CVS is

• First trimester screening (FTS) – NT, pregnancy- preferable to early amniocentesis or transcervical CVS.

associated plasma protein-A (PAPP-A), and ββ-human In circumstances where transabdominal CVS may be

chorionic gonadotropin (ββ-HCG) – can be performed at technically difficult, the preferred options are transcervi-

10 3/7 to 13 6/7 weeks, with the best detection rate cal CVS in the first trimester with expert operator, or sec-

achieved at 11 weeks. The overall detection rate (sensitiv- ond trimester amniocentesis, per patient preference.

ity) for Down’s Syndrome is about 84–87% (false-posi-

tive rate [FPR] = 5%). First trimester screening should be

offered only if: appropriate training and ongoing quality     Definition

monitoring programs are in place for both ultrasound

(NT) and laboratory assays of analytes; sufficient infor-     Prenatal diagnosis: what once was only rudimentary ultra-

mation and resources are available to provide compre- sound and invasive karyotype analysis by amniocentesis,

hensive counseling to women regarding the different prenatal diagnosis now incorporates screening for aneu-

options and limitations of these tests; and access to an ploidies and fetal anomalies with many different modalities,

appropriate diagnostic test (i.e. CVS) is available when including population screening, individual risk assessment,

screening results are positive. Compared to management     genetic counseling, and diagnostic testing. 04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 31
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Table 4.1   Ideal fetal screening test                                                                            Disease

+                   −

Identify common or important fetal disorder

+     True positive (A)           False positive (B)

Be cost-effective

High detection rate; low false-positive rate

Test    −      False negative (C)          True negative (D)

Be reliable and reproducible

Diagnostic test exists

 

Be positive early in pregnancy                                          Sensitivity = A/A+C

Possible intervention if screening test is positive                          Specificity = D/B+D

Positive predictive value (PPV) =A/A+B Negative predictive value (NPV) = D/C+D

Effect of prevalence

Screening vs diagnostic tests             N = 100 000

Sensitivity 90%

Prior to screening a population with an available test, test          False positive = 5%

specifics should be assessed. Issues of prevalence, sensitiv-       A. Prevalence = 0.1%            B. Prevalence = 4% ity, specificity, and positive and negative predictive values

are vital to the interpretation of a screening test and are a            90     5000                3600      5000 large part of the problem that exists in interpreting the

value of a test by either practitioners or the public.           10    94 900                 400    91 000 Sensitivity of a screening test can also be called detection

rate. Table 4.1 lists the characteristics of an ideal perinatal       PPV =1.8%                                PPV = 41.9% screening test. High sensitivity and specificity are prefer-       NPV =99.9%                             NPV =99.5% able; however, the prevalence of a condition (based upon

the population tested) will ultimately determine the value

Figure 4.1

of a positive or negative result (Figure 4.1). With lower

Screening test concepts and effect of prevalence

prevalence, the chance of a particular ‘positive’ test to be a

true finding is much less. For example, based upon the

numbers from Figure 4.1, if all the women with a positive

test from group ‘A’ had a chorionic villus sampling (CVS),

there would be one positive result for every 55 CVS per-

formed. If all the women in group ‘B’ had a CVS, one out of the 35–39-year-old group, so that this difference led to the

every 2.4 tests would yield a positive result. The perfor- offering of women 35 years of age or older diagnostic evalu-

mance of a screening test depends on the age of the woman     ation for karyotype. Maternal serum α-fetoprotein screened (which determines the prevalence of trisomies), (MSAFP) was originally found to be elevated in women car-

the woman’s preference for screening method, her choice of rying fetuses with neural tube defects (NTDs); then in 1984

invasive testing, and her attitude towards pregnancy termi- a low MSAFP was associated with a higher risk of Down’s

nation. There is currently no definitive non-invasive pre- syndrome. Nuchal translucency (NT) first trimester ultra-

natal diagnostic test. The only diagnostic tests are invasive, sound screening was introduced in the early 1990s. While

i.e. CVS and amniocentesis.                                   livebirths to women > 35 years of age continue to increase,

due to better, more diffuse screening, the number of Down’s

syndrome neonates is decreasing.

 

Antenatal screening for Down’s

syndrome (Table 4.2)                 Principles

 

History There is presently a general consensus in the USA that inva-

sive testing for Down’s syndrome be offered to those with a

Langdon Down, in 1866, reported that the skin of individu- second-trimester risk of 1: 270 or higher (liveborn risk of 1:

als with trisomy 21 appeared enlarged. In the 1970s data 380). The cut-off level and subsequent public policy was

became available on the relationship between maternal age determined over 25 years ago and was based on a maternal

and increased risk for aneuploidy. A statistically relevant age risk of 35 years at delivery. Factors considered in deter-

difference was seen between the 30–34-year-old group, and mining this value included the prevalence of disease, a  04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 32
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Table 4.2   Screening tests for Down’s syndrome

 

Test                                                                        FPR (%)                                   Sensitivity (%)

 

Age                                                          5                                25–30

First trimester (11–14 weeks)

NT                                            5                         70–80

PAPP-A and ββ-HCG                                               5                                  60–80

Age, NT, PAPP-A, and ββ-HCG (FTS)                                      5                                       85   

Age, NT, PAPP-A, and HCG (FTS)                                      5                                      80–85 

Second trimester (15–21 weeks)

Age, MSAFP, HCG, uE 3 (TS) 5 60–70

Age, MSAFP, HCG, uE , inhibin (QS)                                     5                                      70–81 3

Integrative (non-disclosure of FTS)

Integrated (NT, PAPP-A, QS)                                            4                                      95

Serum integrated (PAPP-A, QS)                                        5                                     85–90

Sequential (disclosure of FTS)

Independent                                                      11                                  95

Step-wise                                                              5                                      95

Contigent                                                           5                                    NA

Genetic ultrasound                                                       5                                      50–70

Extended ultrasound a                                                    5                                     80–85

 

FPR, false-positive rate; NT, nuchal translucency; PAPP-A, pregnancy-associated plasma protein-A; HCG, human chorionic gonadotropin; MSAFP, maternal serum α-fetoprotein; uE , unconjugated estriol; FTS, first trimester screening; TS, triple screen; QS, quadruple screen; NA, not available. 3

agenetic ultrasound and serum screening (QS).

 

perceived significant increase in the trisomy 21 risk after detect affected pregnancies in both the ‘higher’ and ‘lower’

this age, the risk of invasive testing, the availability of     risk groups. resources, and a cost–benefit analysis. Since that time, a

 

number of additional screening tests for Down’s syndrome     First trimester screening: nuchal have become available that challenge the validity of mater-

nal age as a single indication for invasive testing. There are a     translucency limited amount of randomized control trials for the evalua-

Nuchal translucency is elevated in fetuses with Down’s syn-

tion of different tests. Most data come from cohort studies

drome at 10 3/7 to 13 6/7 weeks (crown–rump length [CRL]

or cross-sectional analysis.

about 36–86 mm). The NT measurement is obtained in a

mid-sagittal plane with the neck of the fetus in a neutral

Age position. The amnion should be seen separately from the

neck. The image should be enlarged > 75% of the screen. The

The risk of fetal trisomy 21 increases with maternal age, but measurement is obtained from the inner to inner aspects of

decreases with the gestational age at assessment in determining the NT, and multiples of the medians are used to calculate

the risk, secondary to in-utero death rates (Table 4.3).1 the Down’s syndrome risk via computer software. An

Women > 35 years of age have a higher individual risk     increased NT is > 70% sensitive for trisomy 21, trisomy 18,

than younger women; however, the vast majority of Down’s and trisomy 13. Rigorous training, certification, and ongo-

syndrome pregnancies are born to the < 35-year-old age ing quality control are necessary to achieve the detection

group. Screening programs have been developed to try to rates published in the literature (www.fetalmedicine.com;  04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 33
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Table 4.3                                                             First trimester screening Risk for Down’s syndrome based upon maternal and

gestational age  First trimester screening consists of measurement of the NT

combined with maternal serum screening (PAPP-A and

Gestational age (weeks)                         β-HCG). Over 18 studies in over 200 000 women have been

Maternal  performed to assess the sensitivity of this screening test,

age making this the best studied screening test in pregnancy.3–6  12  16  20  Liveborn

The gestational age for FTS is about 10 3/7 to 13 6/7 weeks

20           1/1068      1/1200      1/1295     1/1527       (about 73–98 days; CRL about 36–86 mm). The usual cut-

25            1/946       1/1062      1/1147     1/1352       off risk is 1: 270. The detection rate (sensitivity) is about

30            1/626       1/703       1/759      1/895        84–87% (95% CI 80–90%). The best detection rate is

31            1/543       1/610       1/658      1/776        achieved at 11 weeks.

32            1/461       1/518       1/559      1/659

33            1/383       1/430       1/464      1/547                                  3–6 lowing criteria can be met: First trimester screening should be offered only if the fol-

34            1/312       1/350       1/378      1/446

35            1/249       1/280       1/302      1/356

36 1. Appropriate training and ongoing quality monitoring  1/196  1/220  1/238  1/280

37 programs are in place for both ultrasound (NT) and  1/152  1/171  1/185  1/218

38            1/117       1/131       1/142      1/167           laboratory assays of analytes.

39            1/89        1/100       1/108      1/128        2. Sufficient information and resources are available to

40            1/68        1/76        1/82       1/97            provide comprehensive counseling to women regarding

42            1/38        1/43        1/46       1/55            the different options and limitations of these tests.

44            1/21        1/24        1/26       1/30        3. Access to an appropriate diagnostic test (i.e. CVS) is

45            1/16        1/18        1/19       1/23            available when screening results are positive.

 

The Maternal Fetal Medicine Foundation (www.mfmf.org)

and the Fetal Medicine Foundation (www.fetalmedicine.

www.ntqr.org). The optimal time to perform NT for Down’s

com) both provide nuchal translucency education and

syndrome screening is about 11 weeks.

quality review programs. There is sufficient evidence to

Compared to a Down’s syndrome screening policy of

amniocentesis for age ≥ support implementing FTS for Down’s syndrome provided

35 years old and ultrasound at 18

the above three requirements are met. Almost 85% of

weeks, a policy of NT screening is associated with similar

women in the USA present for care within 12 weeks and can

numbers of Down’s syndrome neonates born (a non-

be offered FTS, which can provide high detection, early

significant 37.5% decrease) and a significant 82% decrease in invasive tests. One explanation for the small non-signif-2 reassurance, more time/diagnostic options, and earlier

completion of aneuploidy screening.

icant difference in Down’s syndrome neonates born alive

Compared to management using second trimester

may be that NT screening certainly identifies better Down’s

screening (STS), management using FTS is associated also

syndrome fetuses, but the majority of these identified

with a significant reduction in induction for post-term

Down’s syndrome fetuses are those that would have miscar-

ried without intervention.                                                  7 pregnancy because of better dating with first trimester

ultrasound.

 

Biochemistry

Nasal bone

The maternal serum analytes measured are β-human chori-onic gonadotropin ( β-HCG) and pregnancy-associated Over 12 studies in over 18 000 women demonstrated that

plasma protein-A (PAPP-A). β-HCG normally decreases in nasal bone when imaged at 11–14 weeks is absent in

pregnancy, but is increased in fetuses affected with trisomy approximately 70% of Down’s syndrome fetuses, and in

21. Free β-HCG performs better than total HCG as an inde- only 1.5% of unaffected fetuses. When added to FTS (NT,

pendent marker, but there does not appear to be a clinically     PAPP-A, and β-HCG), it can increase the detection rate to significant difference in sensitivity when either is combined about 95%, decreasing the false-positive rate (FPR) to 2%.

with NT and PAPP-A for first trimester screening (FTS).3 Possibly owing to the difficulty of this examination, these

PAPP-A normally increases in pregnancy, but is decreased data have not been confirmed in all studies. Most recently,

in fetuses affected with trisomy 21. HCG discrimination is abnormal ductus venosus Doppler flow and tricuspid

greatest at 13 weeks, whereas PAPP-A’s is greatest at 10     regurgitation have also been found to be > 70% sensitive for weeks, making 11 weeks the optimal time for first trimester trisomy 21, but there is insufficient prospective data for any

analyte screening.                                               increase in accuracy over FTS. 04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 34
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Second trimester screening sensitivity of 86% with first trimester screening (FPR =  5%),

85% with second trimester screening (FPR high at 8.5%),

Maternal analyte screening had the first reported associa- and, when combined, a 94% detection of Down’s syndrome

tion with Down’s syndrome with low MSAFP (multiples of cases. If results are revealed after STS, the FPR is only 4.9%,

the median [MoM] 0.75), followed by the association of     with the best sensitivity. If NT is not available, an ‘inte-high HCG (MoM 2.3) and a low unconjugated estriol grated serum screening test’ has a detection rate of 85%

(MoM 0.7), to form the ‘triple screen’. The detection rate                     3 with 3.9% FPR. Disadvantages of integrative screening for women under 35 with a triple screen ranges between 57 include the lack of early diagnosis, the physical and psycho-

and 74%, with a constant 5% FPR.2,4 For women above 35 logical ramifications created if an abnormality is found and

(using similar cut-off values), the sensitivity increases to the woman opts for termination (compared with the FTS),

87%, but the FPR also balloons to 25%.8 Inhibin was added the increase in costs (compared with either FTS or STS), the

to analyte screening (quadruple screen), but, since levels perception of ‘hiding’ abnormal results, as well as the limi-

correlate somewhat with HCG, it is not an independent tations it places on multiple gestations if discordant kary-

predictor like the other markers, and the increase in detec-     otypes are found. tion is more limited (7–11 percentage points).

Approximately 70–81% of cases are detected in the majority

of studies, holding the FPR at 5%.3,5 This screening test can     Sequential screening be performed between 15 and 22 weeks, with best results

obtained at 16–18 weeks. Sequential screening involves performance of different

Other combinations of markers have been assessed since screening tests at different times during pregnancy with

the advent of the ‘triple screen’; however, with the addition results provided to the patient after each test. There are

of extra markers, the potential benefit versus the cost must three approaches to sequential testing: independent, step-

be balanced. With each additional marker, costs to society     wise, and contingent. reach into the millions secondary to the numbers of preg-

nancies tested each year. The relative cost and value of rais- Independent: This approach involves the independent

ing the sensitivity or lowering the FPR a few percentage interpretation of FTS and STS. While the sensitivity is as

points is an ongoing debate. exemplary with this approach as with integrative screening

(94–95%), combining screening tests and revealing the

results after each increases the chance for false-positive

Combining both first and second                             5 results. The FASTER trial FPR was 10.8% with sequential

trimester tests independent screening, far too high for population-based

usage. As a high FPR means higher loss rates due to more

Combined screening programs in the first trimester (using invasive testing, independent sequential screening is the least-

both ultrasound assessments of the NT as well as maternal efficient risk assessment strategy, and should NOT be used.

analytes) and the second trimester (using maternal ana-

lytes) have been described. Patterns of testing include     Step-wise:   Both FTS and STS (usually quadruple screen sequential testing (results given after each test) and inte- [QS]) are performed, with results revealed after FTS: if FTS

grated testing (delaying reporting until both tests have been risk is above a certain cut-off, invasive testing (i.e. CVS) is

completed). offered; if FTS is below a certain cut-off, STS is recom-

mended with a final risk revealed at that point. In the

Integrative screening FASTER trial, such an approach (low cut-off, 1:150; high-

cutoff, 1:300) had a detection rate of 95% with an FPR of

Integrative screening is performance of screening tests at           5 4.9%. The advantages of this approach are a very high different times during pregnancy with a single result pro- detection rate (as with integrative screening), with the

vided to the patient only after all tests have been completed. option of early results in first trimester for the highest-risk

A protocol for integrated screening for Down’s syndrome is     women. based upon tests performed during the first and second

trimester (NT, PAPP-A, MSAFP, HCG, estriol, and inhibin).     Contingent:   Both FTS and STS (usually QS) are per-

Mathematical models calculated that > 85% of affected formed, with results revealed after FTS: if FTS risk is above a

pregnancies would be detected with an FPR of only 0.9%. certain cut-off (e.g. 1/150), invasive testing (i.e. CVS) is

The FASTER trial (First- And Second-Trimester Evaluation offered; if FTS is below a certain cut-off (e.g. 1/300), no fur-

of Risk) performed integrated screening in 33 557 women ther screening is necessary; if FTS is in between, STS is rec-

(84 with Down’s syndrome).5 Cut-off values for the differ- ommended with a final risk revealed at that point. Careful

ent tests varied (first trimester combined test cut-off, 1: 150; determination of risk cut-offs is necessary. This strategy has

second trimester ‘quad screen’, 1: 300). The authors report a     not been studied prospectively. 04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 35
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‘Genetic’ ultrasound screening for             Table 4.4 Ultrasound changes associated with Down’s Down’s syndrome                        syndrome

An ultrasound of the fetus performed at 18–24 weeks is      Major anomalies associated with several important benefits (see Chapter 3).       Congenital heart defects One of the benefits is the antenatal detection of anomalies.       Duodenal atresia

The identification of a fetus with an issue allows for directed       Major markers counseling and optimization of antepartum, intrapartum,      Increased nuchal thickness and postpartum care. Whether routine or targeted     Hyperechoic bowel anatomic assessment is being performed, it should be done       Shortened humerus by experienced centers with ongoing quality assessment to      Shortened femur increase detection of anomalies and limit false-positive      Echogenic intracardiac focus results.                                                                   Renal pyelectasis

The in-utero diagnosis of Down’s syndrome can be sus-      Minor markers pected when anomalies or physical features that occur more       Shortened or absent nasal bone frequently in Down’s syndrome than in the general popula-      Foot length tion are noted on an ultrasound examination. Some of      ‘Sandal gap’ of the foot these major structural congenital anomalies, such as atrio-       Widened ischial spine angle ventricular canal or duodenal atresia, strongly suggest the       Hypoplasia of the mid-phalynx of the fifth digit possibility of Down’s syndrome and are independent indi-      Brachycephaly cations to offer invasive testing. Although, when present,

there is a high risk of trisomy 21, these anomalies have low

sensitivity and, thus, are not useful in screening. For exam-

so that results are available when pregnancy termination

ple, when duodenal atresia is identified, there is approxi-

mately a 40% risk of Down’s syndrome, yet it is seen in only                                                     9–11 remains an option. A list of currently available markers and

LRs are seen in Tables 4.4 and 4.5, respectively. Markers

8% of affected fetuses. About 50% of Down’s syndrome

commonly sought to assess the risk of Down’s syndrome

fetuses have congenital heart defects.

include the following:

Physical characteristics that are not structural anomalies

but occur more commonly in fetuses with Down’s syn-

drome are called markers. By comparing the prevalence of     Increased nuchal thickness:   About 35% of Down’s syn-markers in Down’s syndrome fetuses to their prevalence in drome fetuses, but only 0.7% of normal fetuses, have a

the normal population, a likelihood ratio (LR) can be calcu-     nuchal skin fold measurement ≥ 6 mm (some studies use lated which can be used to modify risk. This is the basis for     ≥ 5 mm). When an increased nuchal fold is an isolated find-ultrasound screening for Down’s syndrome. In order for a ing, the LR is strong at 10–17. Thus, the presence of an

marker to be useful for Down’s syndrome screening, it increased nuchal fold alone is usually an indication to offer

should be sensitive (i.e. present in a high proportion of     invasive testing. Down’s syndrome pregnancies), specific (i.e. not commonly

seen in normal fetuses), easily imaged in standard sono-     Increased echogenicity of the fetal bowel:   When brighter graphic examination, and present early enough in the than the surrounding bone, this factor has a Down’s syn-

second trimester that diagnostic testing can be performed drome LR of 3.0–6.7, a finding that can also be seen with

 

Table 4.5   Likelihood ratios and 95% confidence limits for isolated ultrasound markers

 

Isolated sonographic  9                                                           10                                            11  Nyberg et al  Smith-Bindman et al  Nicolaides

marker                             LR (95% CI)                       LR (95% CI)                          LR

 

Nuchal fold/thickening                    11 (5.2–22)                           17 (8–38)                                 9.8

Hyperechoic bowel                      6.7 (2.7–16.8)                        6.1 (3–12.6)                               3.0

Short humerus                         5.1 (1.6–16.5)                        7.5 (4.7–12)                              4.1

Short femur                            1.5 (0.8–2.8)                         2.7 (1.2–6)                                1.6

EIF                                  1.8 (1.0–3)                          2.8 (1.5–5.5)                             1.1

Pyelectasis                                  1.5 (0.6–3.6)                            1.9 (0.7–5.1)                                  1.0

LR, likelihood ratio; CI, confidence interval; EIF, echogenic intracardiac foci.
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fetal cystic fibrosis, congenital cytomegalovirus (CMV) adjust whichever baseline risk, even that derived by other

infection, swallowed bloody amniotic fluid, and severe fetal screening tests (e.g. FTS and/or QS, or even integrative or

growth restriction (FGR). consecutive approaches). A benign second trimester scan

having none of the known markers and no anomalies has

Short humerus, and to a lesser degree, short femur:   In the     been suggested to have an LR of 0.4–0.5, assuming the second trimester, these factors are associated with Down’s image quality is satisfactory when the ‘genetic ultrasound’ is

syndrome, relative to the length expected from their bipari- normal. It is doubtful that the same sensitivity can be

etal diameter (BPD). This can be used to identify at-risk     achieved in every center. pregnancies by calculating a ratio of observed to expected

(O/E) femur/humerus length based on the fetus’ BPD. An

 

O/E ratio for femur length of < 0.91 has a reported LR of     Ultrasound screening for other 1.5–2.7 when present as an isolated finding. A short humerus is more strongly related to Down’s syndrome, with     chromosomal abnormalities reported LRs ranging from 4.1 to 7.5.

Fetal aneuploidy other than Down’s syndrome can be sus-

 

Pyelectasis:   A renal AP diameter of ≥                        pected based on ultrasound findings.12 The rates reported 4–5 mm has an LR

are usually in high-risk populations and may overestimate

that ranges from 1.1 to 1.9 as an isolated marker. This has

the strength of the association when such findings are noted

been found by some not to be significantly more frequent

on a screening examination.

in Down’s syndrome pregnancies than in normals (low

specificity).11

Trisomy 18

Echogenic intracardiac foci:   They occur in up to 5% of normal pregnancies and in approximately 13–18% of Choroid plexus cysts (CPCs) have a very weak association

Down’s syndrome gestations. The LR for Down’s syndrome with trisomy 18, and should not be the sole indication for

when an echogenic focus is present as an isolated marker invasive testing if isolated. The presence of CPCs should be

has ranged from 1.0 to 2.8. This has been found by most an indication for a detailed second trimester ultrasound for

investigators not to be significantly more frequent in trisomy 18 major anomalies, such as cardiac, central ner-

Down’s syndrome pregnancies than in normals (low speci-     vous system (CNS), hand defects, etc. ficity).11 The risk does not seem to vary if the focus is in the FTS and STS with MSAFP, HCG, unconjugated estriol,

right or left ventricle or if it is unilateral or bilateral, but and inhibin (QS) have a high detection rate for trisomy 18.

may be affected by ethnicity. Second trimester ultrasound also has a high detection

rate for trisomy 18.

Other markers described include a hypoplastic fifth

middle phalanx of the hand, short ears, a sandal gap

between the first and second toes, an abnormal iliac wing Positive screening for aneuploidy

angle, an altered foot to femur ratio, and a short or absent     but normal karyotype nasal bone. These markers are inconsistently used because

of the time and expertise required to obtain them. Mild

ventriculomegaly (10–15 mm) can be an indication for    Nuchal translucency invasive prenatal diagnosis, since it is associated with a

1–2% risk of aneuploidy if isolated. If the karyotype is nor- An NT above the 95% percentile for gestational age, and espe-

mal, mild ventriculomegaly is still associated with about 8% cially ≥ 3.5 mm at 10 3/7 to 13 6/7 weeks is associated with an

 

structural anomalies, 3% perinatal death, and 10–20% increased risk of other anomalies and syndromes, with the  13  risk directly proportional to the increase in NT  (Table 4.6).  abnormal neurodevelopment.  13  The list of anomalies is long,  and a detailed second  Except for major anomalies and increased nuchal thick-

ness, isolated ‘genetic ultrasound’ markers should in gen- trimester ultrasound is recommended, as is the list of

eral not be used as the sole indication for invasive testing. genetic syndromes. The incidence of cardiac anomalies is

As with other screening modalities, ‘genetic’ ultrasound can ≥ 3.7% for NT ≥ 3.5 mm, so that a fetal cardiac ultrasound

be used to alter the a priori risk in either direction. A posi-     by an experienced operator is recommended. tive LR can be used to increase estimated risk. The magni-

 

tude of the increase depends upon the marker(s) or    First trimester PAPP-A and β-HCG anomalies seen. While most of the clinical prospective data

justifying this approach have come from a baseline A low PAPP-A in FTS in the presence of a normal karyotype

age-related risk, some have advocated using these LRs to is associated with several adverse pregnancy outcomes,  04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 37
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Table 4.6 Risks of chromosome abnormalities and (if normal karyotype) of fetal death or anomalies according to nuchal translucency

measurement

 

Normal karyotype

 

Chromosomal            Fetal death             Major fetal            Alive and              Cardiac 

NT              defects (%)              (%)           anomalies (%)        well (%)          defects (%)

 

<95 th centile                  0.2                        1.3                      1.6                    97                    0.6

95–99th centiles               3.7                         1.3                      2.5                    93                    0.6

3.5–4.4                     21.1                        2.7                    10.0                   70                   3.7

4.5–5.4                     33                         3.4                    18.5                   50                   6.7

5.5–6.4                     50                        10                     24                     30                  13

≥ 6.5                      65                      19                    46                   15                 20

NT, nuchal translucency.

 

including fetal loss, preterm birth (PTB), and FGR. Low free Detection rates of FTS or STS tests are usually lower than

HCG is associated with fetal loss. in singletons, with higher rates of false-positive and false-

negative results. Chorionicity does not seem to affect serum

analytes in FTS or STS.

Second trimester screening

 

High MSAFP is associated with NTDs, as well as abdominal     Pre-test general counseling wall defects and several other fetal abnormalities. High

MSAFP, negative amniotic fluid acetylcholinesterase (AChE), There is no treatment for aneuploidy, so the woman must

and normal ultrasound can be associated with congenital     be aware that the main aims of screening for aneuploidy are nephrosis or other syndromes, or normal pregnancy.    the possibility of termination, and the knowledge of the Unexplained high MSAFP is associated with mild increases     diagnosis, with no definite proof that this knowledge will in the incidence of pre-eclampsia, abruption, placental improve outcome. Similarly, there are usually minimal,

ischemia, PTB, fetal demise, low birth weight, and sudden experimental, and often no treatments for fetal anomalies,

infant death syndrome (SIDS). No trials have assessed the so the woman must be aware that the main aims of screen-

specific management needed to prevent these complications. ing for anomalies are (similarly) the possibility of termina-

Low unconjugated estriol is associated with steroid sulfa- tion, and the knowledge of the diagnosis, with no definite

tase deficiency, Smith–Lemli–Opitz syndrome, or other proof that this knowledge will improve outcome. Down’s

conditions when very low, usually < 0.3 MoM. syndrome is the most frequent chromosomal disorder

among liveborn infants, with an expected prevalence of

 

MSAFP screening for NTD tifiable cause of mental retardation, with a life expectancy of  about 1/600–1/800 live births, and the most common iden-

Elevated (usually                                              almost 50 years (see Chapter 5). ≥ 2.5 MoM) MSAFP between 14 and 21 weeks is associated with a  Although complicated, discussion of sensitivity (detec- ≥  90–95% sensitivity for NTDs

(false-negative rate 5%). Given that ultrasound is also tion rates) at 5% FPR of main screening tests (highlighted

≥ 95% sensitive for NTDs, the routine use of MSAFP in Table 4.2) is necessary. Specific resources (time, expertise,

screening may be most important for pregnancies that will plus the availability of genetic counseling) are paramount.

not have a detailed second trimester ultrasound. Continuing education of healthcare providers is necessary.

Some couples might prefer a screening approach with earli-

est detection even with a higher, for example 5%, FPR (e.g.

Screening for aneuploidies in twins FTS), some might prefer highest detection with lowest FPR

(e.g. integrative screening), but most might opt in the near

NT is accurate in estimating Down’s risk in dizygotic twins, future for sequential screening, such as step-wise or contin-

using each NT separately for each fetus. In monochorionic gent screening, as these become available commercially.

twins, the average NT is the most effective screening method. No matter the sensitivity of available tests, for women

Detection rates comparable to singletons can be achieved (see undergoing screening, particularly those in a higher-risk

also Chapter 38 in Maternal–Fetal Evidence Based Guidelines). group, detailed discussions regarding the advantages and  04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 38
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disadvantages of screening vs diagnostic testing should occur. pregnancy loss rates compared with second trimester

After such counseling, each woman can make the most amniocentesis, and higher incidence of talipes (1.8% vs

informed and best choice for her situation. Since screening                                14,17 0.2%) compared with CVS. tests will never detect 100% of diseases, the option of diag-

nostic testing in higher-risk populations can be offered.

Several studies have shown that most pregnant women prefer     Chorionic villus sampling early (vs later) screening for Down’s syndrome.

Too great a portion of the population believes that the CVS before 10 weeks is associated with an unacceptably

whole purpose behind screening for aneuploidy is so that a high incidence of limb deficiencies, and should not be per-

couple can terminate a pregnancy prior to viability. While it is formed. The optimal time for CVS is 10–12 weeks, with tri-

true that couples faced with the reality of an aneuploid preg- als of safety performed only at this gestational age. CVS can

nancy may opt for termination, the purpose of prenatal diag- also be performed after 12 weeks (called usually placental

nosis and screening is to provide information. If an biopsy) in cases in which placental karyotype is needed, but

abnormality is found, depending on the specifics, couples can     there are no trials on ‘late’ CVS. be provided with specific information regarding their situa- Compared with second trimester amniocentesis, CVS in

tion. When a couple decides to carry an abnormal pregnancy general – transabdominal (TA) and transcervical (TC)

to term, the antenatal, intrapartum, and postpartum care can combined – is associated with a slight increased incidence

 

be performed under more ideal circumstances, hopefully of pregnancy losses and a slight increased incidence of  14  spontaneous miscarriages  .  altering the outcome. Also, one cannot underestimate the

effect that preparation can have for the individuals involved. Compared with second trimester amniocentesis, TC

CVS is associated with a higher risk of pregnancy loss (14.5 vs 11%) and higher (12.9 vs 9.4%) risk of spontaneous

 

Diagnostic tests                       miscarriage 14 .

Compared with second trimester amniocentesis, TA

Chorionic villus sampling and CVS is associated with a similar risk of pregnancy loss

amniocentesis                                         14,18 3.9%) in one study. (6.3% vs 7.0%) and spontaneous miscarriage (3.0% vs

Both CVS and amniocentesis have been performed for

many years and can fairly safely diagnose a karyotypic or Transcervical vs transabdominal chorionic villus sam-

genetic abnormality. Both procedures have been studied pling: Compared with TA CVS, TC CVS is associated

extensively. Differences in technique, as well as timing of the with similar pregnancy loss rates (9.0 vs 7.4%) and with

procedure, affect loss rates. To fairly compare procedure-     similar spontaneous miscarriages            14 (7.9 vs 4.5).

induced loss rates between the two procedures, adjustments

must be made for the higher background frequency of preg- Transcervical chorionic villus sampling technical instru-

nancy loss earlier in gestation. ment: There is some evidence to support the use of  small

forceps compared with cannulas for TC CVS. When differ-ent types of cannulas are compared, the Portex cannula is

Second trimester amniocentesis more likely to result in an inadequate sample and a difficult

or painful procedure than either the silver or aluminum

Compared with no amniocentesis, second trimester amnio- cannula. The evidence is not strong enough to support

centesis is associated with a 0.8% increase in spontaneous change in practice for clinicians who have become familiar

miscarriage (2.1% vs 1.3%) but a similar incidence of peri-                              19 with aspiration cannulas. natal deaths (0.4 vs 0.7%). 14,15 The learning curve for transabdominal and transcervical

There are insufficient data to assess the effect of poly- CVS has been estimated to exceed 400 cases, with post-pro-

merase chain reaction (PCR) testing (fluorescent in-situ cedure loss rates for operators having performed less than

hybridization [FISH]). In a small trial, reporting karyotype 100 cases being two to three times higher when compared to

in 3 days with PCR did not affect maternal anxiety level     more experienced operators. The importance of operator compared with about 3 weeks later in Chinese women with     experience cannot be overemphasized, particularly for an abnormal screening test for Down’s syndrome.16 route of CVS, with TC CVS requiring more experience.

While the total miscarriage rate is higher following first

Early amniocentesis trimester CVS because of the higher background rate

in early pregnancy, for experienced centers, the rates of pro-

Early amniocentesis (< 15 weeks) is not a safe alternative, cedure-induced losses secondary to CVS are similar to those

because it is associated with increased (7.6 vs 5.9%) of second trimester amniocentesis. The demand for CVS  04-Obstetrics-8026.qxd  5/11/2007  2:13 PM  Page 39
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is projected to increase secondary to increased use of 6. Wapner R, Thom E, Simpson JL et al; First Trimester Maternal Serum

first trimester screening. The availability of experienced Biochemistry and Fetal Nuchal Translucency Screening (BUN) Study

practitioners, as well as qualified training programs, will Group. First-trimester screening for trisomies 21 and 18. N Engl J

Med 2003; 349: 1405–13. [II–3]

need to increase to meet this demand. 7. Bennett KA, Crane JMC, O’Shea P et al; First trimester ultrasound

screening is effective in reducing postterm labor induction rates: a

randomized controlled trial. Am J Obstet Gynecol 2004; 190: 1077–81.

The future                                    [RCT, n =218]

8. Haddow JE, Pabmaki GE, Knight GJ et al. Reducing the need for

Advances in technology have demonstrated new avenues for amniocentesis in women 35 years of age or older with serum markers

non-invasive diagnostic testing in utero (i.e. fetal cells from         for screening. N Engl J Med 1994; 330(16): 1114–18. [II–2] maternal circulation or cervical sampling, free fetal DNA in 9. Nyberg DA, Souter VL, EL-Bastawissi A et al. Isolated sonographic mark-

ers for detection of fetal Down syndrome in the second trimester of

the maternal circulation). While different groups have        pregnancy. J Ultrasound Med 2001; 20(10): 1053–63. [II–2] demonstrated capability with these techniques, practicality 10. Smith-Bindman R, Hosmer W, Feldstein VA, Deeks JJ, Goldberg JD.

for population testing is still not yet available. It is likely that Second-trimester ultrasound to detect fetuses with Down syndrome: a

routine feasibility will require the development of newer        meta-analysis. JAMA 2001; 285(8): 1044–55. [II–2] technologies. 11. Nicolaides KH, Snijders RJM, Sebire N (eds). The 11–14 Week Scan:

The Diagnosis of Fetal Anomalies. Taylor and Francis, London
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diagnosis will be a vibrant field of study for the future. New Chromosomal Defects. Parthenon Publishing Group; New York: 1996.
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Genetic screening
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KEY POINTS                       Table 5.1 Recommended core mutation panel for general

•                                                       population cystic fibrosis carrier screening There are no trials to assess any intervention for genetic

screening and testing in pregnancy.

•                                                       107delT             711+1G>T        R117H Cystic fibrosis (CF) testing should be offered to women

with a family history of CF, reproductive partners of indi-       1717-1G>A         A455E           xR334W

viduals with CF, and couples in whom one or both part-      1898+G>A          ∆F508            R347P

ners are Caucasian and are planning a pregnancy or are      2184delA            ∆I507            R553X

seeking prenatal care.

• Trisomy 21 is the most common trisomy at birth, and its      2789+5G>A         G542X           R560T

incidence increases with increasing maternal age.

•                                                       3120+1G>A        G551D          W1282X Appropriate counseling regarding prognosis, possible

complications, long-term issues, and follow-up should be      3659delC            G85E

provided to every couple with a pre- or postnatal diagno-       3849+10kbC>T      I148T

sis of aneuploidy or other genetic defect.

621+G>T         N1303K

 

Preconception and/or prenatal

genetic counseling

Cystic fibrosis

Screening for aneuploidy, prenatal diagnosis, and ultra-

sound screening have been previously reviewed. There are Cystic fibrosis (CF) is an autosomal recessive disorder. The

no trials to assess any intervention for genetic screening and most common mutation is ∆F508, but > 1000 other muta-

testing in pregnancy. Basic genetic counseling should be tions have been described (Table 5.1).1 The mutation leads

available to every pregnant woman. All couples should have to faulty chloride transport, increased sweat chloride levels,

a basic screen for family history of genetic disorders, with a and increased thick mucus in lungs, pancreas, biliary tree,

pedigree to at least the second prior generation. Questions intestines. This is the most common life-limiting genetic

should also involve history of recurrent spontaneous preg-     disorder in Caucasians (Tables 5.2 and 5.3).1 nancy loss, and history of a previous fetus or child who was

 

affected by a genetic disorder. Those patients belonging to     Screening an ethnic group at increased risk for a recessive condition

(e.g. sickle cell anemia – African-American; Tay–Sachs dis- Screening should be offered to target groups described in

ease and others – Jewish; α-thalassemia – southeast Asian;     Table 5.4.1 Screening can be concurrent or sequential, and β-thalassemia – Mediterranean; etc.) should be offered spe-     both strategies are acceptable alternatives. cific screening. Women with a specific indication for genetic

testing should be referred for genetic counseling and a dis-     Concurrent.

cussion of options available for prenatal diagnosis (see     • Both partners tested simultaneously Chapter 4).                                                   • Both partners’ results revealed 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 41
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• One partner carrier (−), one not screened

Table 5.2 • Intermediate risk – prenatal diagnostic testing not  Cystic fibrosis (CF) carrier rate by racial and

ethnic group                                                               indicated

• One partner carrier (+), one carrier (−)

Racial or             Incidence          Carrier                               Prenatal diagnostic testing not recommended •

ethnic group       of CF            frequency     %∆F508        • One partner carrier (+), one untested

• Partner should be tested if possible

Caucasians        1/3 300            1/29            70               Genetic counseling •

Hispanics          1/8 000–9000       1/46            46              Availability/limitations of prenatal testing • African -                                                               • Both partners carriers (+) 

 

Americans                                                   • 25% chance of having an affected offspring 1/15 300 1/62 48 Genetic counseling •

Asian  Prenatal diagnosis offered (chorionic villus sampling  •

Americans        1/32 000           1/90           30              [CVS], amniocentesis)

• Counseling regarding continuation vs termination of

pregnancy for affected pregnancies.

 

Risk of affected offspring also depends on prevalence of

Table 5.3   Incidence and carrier risk for cystic fibrosis (CF),             carrier status in the specific ethnic group (Table 5.5).

based on race or ethnicity 

 

Estimated Estimated    Trisomy 21 (Down’s syndrome)

Racial or              Detection    carrier risk     carrier risk 

ethnic group         rate (%)     before test   after a (−) test

Historic notes: First complete description in 1846 by

Ashkenazi Jewish       97           1/29         ~1/930

Seguin. Report by Down in 1866 established the name of

European Caucasian    80          1/29        ~1/140          the syndrome. In 1959 LeJeune and Jacobs independently

Hispanic American described that Down’s syndrome was caused by trisomy 21.  57  1/46  ~1/105

 

African-American      69          1/65        ~1/207          Definition:    Down’s syndrome is trisomy 21, or the pres-

Asian American        –           1/90           –            ence of an extra chromosome number 21, either as three

number 21s, or as a translocation between 21 and another

chromosomes, usually an acrocentric one in a Robertsonian

translocation.

Table 5.4   Carrier screening target groups (offer screening)

Epidemiology/incidence:   About 1 in 800 live births. This

• Family history of cystic fibrosis (CF) is the most common trisomy at birth. Incidence increases

• Reproductive partners of individuals with CF                     with increasing maternal age (see also Chapter 4).

• Couples in whom one or both partners are Caucasian and

are planning a pregnancy or are seeking prenatal care              Embryology:   The Down’s syndrome critical region on

chromosome 21 is being studied extensively to identify the

genes involved in the Down’s syndrome phenotype.

• Assesses couple’s risk However, this region is not one small isolated spot, but most

• Identifies couples at risk more rapidly likely several areas on chromosome 21 that are not necessar-

• More precise.                                              ily side by side.

 

Sequential screening.                                          Genetics/inheritance:   Error in cell division at the time

• Initial screening of one partner                               of conception (non-disjunction) is responsible for 92% of • Other partner tested if first partner is positive                 Down’s syndrome by resulting in full trisomy 21. • Low-risk racial/ethnic groups Approximately 90% of non-disjunction occurs in the eggs.

• Other partner not available. The cause of the nondisjunction error isn’t known, but

there is definitely a connection with maternal age. The

Interpretation of results recurrence risk is empirically 1% or the age-related risk as a

woman gets older, whichever is higher. Three to four per-

• Both partners negative (−/−) – prenatal diagnostic testing     cent of all cases of trisomy 21 are due to a Robertsonian

not indicated                                               translocation, usually between chromosomes 14 and 21. In 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 42
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Table 5.5   Risk of offspring having cystic fibrosis

 

Racial or                                    One partner −,           One partner +,            One partner +,

ethnic group           No test           one untested                one −                one untested          Both partners −

 

Ashkenazi 

Jewish                 1/3300              1/107                  1/3720                  1/116               1/3 459 600

European 

Caucasian             1/3300              1/16                  1/560                  1/116              1/3 459 600

Hispanic 

American            1/8464              1/19                 1/420                 1/184               1/78 400

African -               1/16 900                1/53                     1/828                    1/260                 1/44 100

American

Asian 

American           1/32 000             1/53                    –                    1/360               1/171 396

 

the balanced state the individual is healthy and has 45     Ultrasound findings in fetus: chromosomes with a #21 attached on #14, or another acro-     • Thickened nuchal translucency at 11–14 weeks (80%) (at centric chromosome (15, 21, or 22). An individual with       times cystic hygroma – 10%) Down’s syndrome due to a translocation has 46 chromo-     • Thickened nuchal fold (≥ 6 mm) at 16–23 weeks somes but one is actually a combination of #21 and    • Congenital heart disease (CHD) (40–50%) another acrocentric like #14. Translocations resulting in     • Duodenal atresia (2%) trisomy 21 may be inherited, so parental chromosomes    • Omphalocele (2%) must be checked. A female carrier of a balanced    • Ventriculomegaly Robertsonian translocation has about a 12% risk of recur-     • Hydrops or some hydropic changes (pleural effusion, rence of Down’s syndrome in future pregnancies, while a       ascites, etc.) male carrier has approximately a 3% risk of recurrence.     • Several ‘soft markers’, such as short humerus and femur, Mosaic trisomy 21 occurs when there is a mixture of cell echogenic bowel, renal pyelectasis, cardiac (usually left

lines, one with normal chromosomes and another with tri- ventricular) echogenic focus, short middle phalanx fifth

somy 21. It is impossible to know how the normal and tri-       digit, ‘sandal foot’, iliac crest > 90° angle, short ear length somy 21 cells are distributed in the different organs;     • Biometry may reveal symmetric fetal growth restriction therefore, the percentage of mosaic to normal cells in the        (FGR) by the third trimester peripheral blood cannot be used to predict outcome.       • Amniotic fluid: polyhydramnios (if gastrointestinal Another tissue can be examined to help determine the level          [GI] obstruction or macroglossia present) of mosaicism, usually skin.                                       • Placenta: normal

• When detectable: at 11–14 weeks if increased nuchal

Teratology:   None.                                             translucency (NT) is detected.

 

Classification:   Full trisomy 21, translocation trisomy 21,     Ultrasound after 14 weeks only detects ~50% of fetuses and mosaic trisomy 21. with Down’s syndrome. Choroid plexus cysts do not

increase the risk. Screening provides the mother and

Risk factors/associations:   Advanced maternal age.    family with a risk assessment for Down’s syndrome, Individuals who are carriers of balanced Robertsonian but true diagnosis can only be achieved with CVS or

translocations involving chromosome #21 have an    amniocentesis. increased risk.

Diagnosis:   CVS or amniocentesis achieve the diagnosis by a study of the fetal chromosomes, which reveals trisomy

Pregnancy management 21. In the neonate, peripheral blood is usually cultured and

 

Screening                                karyotyped.

Screening for aneuploidy and prenatal diagnosis is described     Counseling:   The major abnormalities are increased risk of in Chapter 4. FGR, congenital heart defects, fetal and postnatal death, and  05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 43
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developmental delay, with average IQ of 50–75. Congenital community living arrangements and work regular jobs or

heart defects are major contributors to mortality.                in sheltered workshops.

 

Work-up/investigations and consultations:   A fetal echocardiogram is recommended. Depending on the    Future pregnancy preconception

lesions detected, specific pediatric subspecialty consulta-     counseling tion can be offered. Genetic counseling can be offered as

well. Care in a tertiary care center is indicated if there are With full trisomy 21, the recurrence risk is empirically 1%

significant associated anomalies, or if they cannot be ruled or the age-related risk as a woman gets older (whichever is

out adequately. higher). With Robertsonian translocation, parental chro-

mosomes should be checked, with genetic counseling

regarding specific future risks. There are other rare translo-

Fetal intervention:   None available.

cations leading to Down’s syndrome. One is a Robertsonian

translocation between two chromosomes 21s, t(21; 21); this

Termination issues: Termination can be offered as sole intervention as regulated by local law (usually legal < has a 100% risk for Down’s syndrome when transmitted by

24

a carrier parent. Also rare is a non-Robertsonian transloca-

weeks).

tion formed by the union of two chromosome 21s such that

the translocation forms a mirror image of the normal chro-

Fetal monitoring/testing:   No specific trials. Non-stress

tests (NSTs) weekly at ≥ mosome 21. There is some literature that suggests in some

32 weeks can be offered. Non-

families where there have been recurrent trisomies, a rela-

reassuring fetal heart testing (NRFHT) is common.

tionship exists with their methylene tetrahydrofolate reduc-

tase (MTHFR) status. This has not been proven in large

Delivery/anesthesia:   Mode and management of delivery     studies. should not be affected by the diagnosis of Down’s syn-

drome. NRFHT is common.

Helpful websites

 

Neonatology management               General:

http://www.ds-health.com/

Resuscitation:   Providing life support as needed, as in any     Healthcare guidelines for care of individual with Down’s other infants, is generally appropriate.                            syndrome:

http://www.denison.edu/collaborations/dsq/health96.html

Transport:   Indicated if major anomalies cannot be    Risk and recurrence risk of Down’s syndrome: assessed and treated adequately.                                 http://www.nas.com/downsyn/benke.html

 

Testing and confirmation:   Karyotype is usually con-

 

firmed by blood lymphocyte culture. Trisomy 18 (Edwards’ syndrome)

 

Nursery management Historic notes: Trisomy 18 was independently described

by Edwards et al and Smith et al in 1960.

Neonatal echocardiogram, and physical examination to assess any anomaly. Definition:   Edwards’ syndrome is trisomy 18, or the pres- Surgery  may need to be scheduled for

GI or cardiac anomalies. Down’s syndrome presents with a     ence of an extra chromosome number 18. wide variety of features and characteristics. There is a wide

range of mental retardation and developmental delay    Epidemiology/incidence:   Incidence of 1 in 6600 live births noted among children with Down’s syndrome. There is a in the USA and UK. This is the second most common trisomy

great deal of variability in the presence of other anomalies at birth. Incidence increases with increasing maternal age.

such as congenital heart disease, GI, and hematological

problems in these children. Hypothyroidism occurs in a    Embryology:   Extra chromosome 18 affects development high percentage of children with Down’s syndrome and    of all organs. should be monitored closely. Early intervention and spe-cialized help with education and home rearing has    Genetics/inheritance/recurrence:   Extra chromosome 18 is improved the outcome in children with Down’s syndrome.    usually (95%) secondary to de-novo meiotic nondisjunction Many young adults with Down’s syndrome move into associated with advanced maternal age. In approximately  05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 44
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90% of cases, the extra chromosome is maternal in origin,       • Amniotic fluid: polyhydramnios (25%) with meiosis II errors occurring twice as frequently as meio-        • Placenta: normal sis I errors. Other human trisomies have a higher frequency       • Biometry/measurement data:   symmetric FGR of nondisjunction in maternal meiosis I. Approximately 80%          ( > 50%); microcephaly in third trimester of nondisjunctions occur in females. Mosaicism occurs       • When detectable: at 11–14 weeks if increased NT is in approximately 10% of cases and is due to post zygotic         detected. non-disjunction or anaphase lag. The causes of meiotic and

mitotic nondisjunction are unknown. Translocations may    Diagnosis:   CVS or amniocentesis. also result in trisomy or partial trisomy 18 with varying phe-

notype due to monosomy of another chromosome and vari- Counseling:2,3 Approximately 95% of conceptuses with

able size of piece of chromosome 18 involved. The smallest trisomy 18 die in embryonic or fetal life; 5–10% of

extra region necessary for expression of serious anomalies of affected children born alive survive beyond the first year

trisomy 18 appears to be 18q11–q12. of life. In utero, there are decreased fetal movements.

Clinical findings the parents should be informed about

Teratology: include severe psychomotor and growth restriction, micro- None.

cephaly, microphthalmia, malformed ears, micrognathia or

retrognathia, microstomia, distinctively clenched fingers,

Classification:   Trisomy 18 (95%), mosaic trisomy 18, and

rocker-bottom feet, and other congenital malformations.

variable partial trisomy 18 related to translocations.

Congenital heart disease occurs in 90%, with ventricular septal defect (VSD) and polyvalvular heart disease (pul-

Risk factors/associations:   Advanced maternal age and

monary and aortic valve defects) common. Renal anom-

translocation carriers have increased risk. Recurrence risk

alies, GI, and brain malformations are common. Classical

approximately 1% for full trisomy 18.

dermatoglyphics are seen with digital arch patterns on fin-

ger and toe tips and distal palmar triradius with hypoplas-

 

Pregnancy management tic finger tips and small nails. Central apnea is a frequent

cause of death, along with cardiac, central nervous system

Screening                               (CNS), and renal malformations.

NT has a sensitivity of > If diagnosed prenatally, recommend discussion with par-

80%. First trimester screening has a ents about how to proceed in labor and delivery, either allow-

sensitivity of > 90%. Second trimester multiple marker ing ‘nature to take its course’ without monitoring or

screening (typically low α-fetoprotein (AFP), low human specifying level of intervention desired by parents including

chorionic gonadotropin (HCG), and low estriol) has a sen- the extent of resuscitation after delivery. Indication for

sitivity of about > 80%. Accurate ultrasound is usually    cesarean section for fetal indications may be futile. Parents > 90% sensitive for trisomy 18 (see Chapter 4). need to be counseled that some children with trisomy 18 do

survive and require lifelong care, but never achieve any inde-

Ultrasound findings in fetus: pendence. Few milestones are reached. There is an increased

• Thickened NT at 11–14 weeks (80%) (at times cystic incidence of Wilms’ tumor in trisomy 18 children who sur-

hygroma – 15%) vive. Cardiac surgery is controversial. In the first weeks it may

• Thickened nuchal fold (≥ 6 mm) at 16–23 weeks be considered a heroic measure, but if the child is surviving it

• Congenital heart disease (CHD) (90%) may make life more comfortable (comfort care). Apnea is a

• Omphalocele (25%) common cause of death, and can happen at home; there is

• Neural tube defects (20%) the need to understand ‘nobody’s fault’ if this happens.

• Clenched hands with overlapping fingers

• Clubbed or rocker-bottom feet Work-up/investigations and consultations required:  A

• Choroid plexus cysts (25%) (most commonly isolated fetal echocardiogram is recommended. Genetic counseling

and seen in normal fetuses; karyotyping probably not     can be offered. Neonatal consultation is extremely impor-

indicated if isolated) tant, to help the couple decide regarding neonatal manage-

• Enlarged (> 1 cm) cisterna magna ment; usually just comfort care for the baby and

• Single umbilical artery psychological support for the parents is most appropriate.

• Micrognatia

• Cleft lip or palate                                               Fetal intervention:   None available. • Hydrops or some hydropic changes (pleural effusion,

ascites, etc.)                                                           Termination issues:   Termination can be offered as sole inter-

• Biometry may reveal FGR by the third trimester              vention, as regulated by local law (usually legal < 24 weeks). 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 45
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Antepartum testing:   As NRFHT is very common, and    t(13q14). In 5%, translocation is familial, with recurrence prognosis poor, fetal testing is not recommended. Many risk of 5% and risk of spontaneous abortion of 20%. The

pregnancies continue without spontaneous labor until    other cases are due to mosaicism (5%) with both trisomy 13

post-term (> 42 weeks). and normal cell lines. Mosaicism cases may have milder

phenotype.

Delivery/anesthesia:   Fetal heart monitoring is usually

declined, and not indicated. Every attempt should be made     Teratology:   None. to maximize the chances of vaginal delivery to minimize

maternal morbidity given frequently fatal neonatal progno-

Classification: Trisomy 13, mosaic trisomy 13, and

sis. Cesarean delivery for fetal indications is not recom-

translocation trisomy or partial trisomy 13.

mended and should be discussed.

 

Risk factors/associations: Advanced maternal age. Indivi-

Neonatology management duals who are carriers of balanced Robertsonian translocations

involving chromosome 13 have an increased risk.

Resuscitation:   Comfort care only. Allow parents to grieve appropriately. Providing life support is usually not

appropriate.                                                  Pregnancy management

 

Transport:   Not indicated.                                   Screening

 

Testing and confirmation: First or second trimester multiple marker screening are not  Karyotype is usually con-

firmed by blood lymphocyte culture. sensitive and clinically useful for detecting trisomy 13.

Accurate ultrasound is usually 90% sensitive for trisomy 13.

 

Future pregnancy preconception            Ultrasound findings in fetus:

counseling

• Thickened NT at 11–14 weeks (> 70%) (at times cystic

Test parents if due to translocation.                                 hygroma – 20%)

• Thickened nuchal fold (≥ 6 mm) at 16–23 weeks • CHD (80%) (atrial septal defect [ASD] and VSD most

Helpful websites                              common, but also often complex CHD) http://www.emedicine.com/ped/topic652.htm                • Holoprosencephaly (40%)

• Cleft lip and palate (45%) • Hypotelorism/microphthalmia

Trisomy 13 (Patau syndrome)         • Polydactyly

• Rocker-bottom feet • Omphalocele (10%)

Historic notes:   Patau first identified it in the laboratory in        Polycystic kidneys (30%) • 1960, noting three of the group 13–15 chromosomes.             Enlarged ( •> 1 cm) cisterna magna (15%)

• Neural tube defects

Definition:   Patau syndrome is trisomy 13, or the presence       Hydrops or some hydropic changes (pleural effusion, • of an extra chromosome number 13.                           ascites, etc.)

• Biometry may reveal symmetric FGR by the third

Epidemiology/incidence:                                     trimester 1/10 000 live births. Incidence increases with increasing maternal age. Approximately 1% of          Amniotic fluid: • polyhydramnios or oligohydramnios all first trimester spontaneous losses are due to trisomy 13.              Placenta: • normal

• Biometry/measurement data: symmetric FGR (50%)

Embryology:   Extra chromosome 13 affects development         When detectable •: at 11–14 weeks if increased NT is of all organs.                                                             detected.

 

Genetics/inheritance:   Extra chromosome 13 results in     Diagnosis:   CVS or amniocentesis achieve the diagnosis full trisomy 13 (80% of cases). This is due to maternal by a study of the fetal chromosomes, which reveals trisomy

nondisjunction, usually in meiosis I. About 15% of cases are 13. In the neonate, peripheral blood is usually cultured and

due to translocation, mostly Robertsonian translocation     karyotyped.
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Counseling:2,3   Most trisomy 13 conceptions result in     Testing and confirmation:   Karyotype is usually con-spontaneous early pregnancy losses. Mean life expectancy is     firmed by blood lymphocyte culture. 130 days, with many infants dying in first month of life, and

95% dying within 6 months. Apnea is a cause of death, and     Long-term care:   Feeding issues, gastrostomy; irritability; can happen at home; there is the need to understand chronic infections, aspiration pneumonia; heart failure; fre-

‘nobody’s fault’ if this happens. Family needs to be prepared quent hospitalizations; seizures; blindness and hearing loss;

for intense care needs and possible sudden death. Most few milestones achieved (smile, laugh); parental stress.

common causes of death are cardiopulmonary arrest, 69%;

congenital heart disease, 13%; and pneumonia, 4%.

Infants who survive need complete care and achieve few     Future pregnancy preconception

milestones. Survival depends on associated medical prob-     counseling lems. Survivors with trisomy 13 have severe mental retar-

dation and developmental delays. For survivors there are With full trisomy 13, the recurrence risk is empirically 1%

specific growth charts available for monitoring growth. or the age-related risk as a woman gets older (whichever is

Children with trisomy 13 are irritable, do not achieve higher). With Robertsonian translocation, parental chro-

milestones beyond smiling, and most need to be fed by mosomes should be checked, with genetic counseling

tube. regarding specific future risks. There are other rare translo-

If diagnosed prenatally, recommend discussion with par- cations leading to trisomy 13. Rare translocation of

ents about how to proceed, usually allowing ‘nature to take     t(13q13q) has a risk of recurrence or SAB of 100%. its course’ given the grim prognosis. Parents need to be

counseled that some children with trisomy 13 do survive

 

and require lifelong complete care, and never achieve any     Helpful website independence.

http://www.emedicine.com/ped/topic1745.htm

Work-up/investigations and consultations:   A fetal echocardiogram is recommended. Genetic counseling can

be offered. Neonatal consultation is extremely important,

to help the couple decide regarding neonatal management;     Turner syndrome usually just comfort care for the baby and psychological

Historic notes: In 1938 Turner described the combination

support for the parents is most appropriate.

of sexual infantilism, webbed neck, and cubitus valgus. Ford

showed in 1959 that this combination of findings was asso-

Fetal intervention:   None available.

ciated with a missing X chromosome.

Termination issues:   Termination can be offered as sole inter-vention, as regulated by local law (usually legal < Definition:   Turner syndrome is the presence of single X

24 weeks).

chromosome, or any karyotype with Xp missing such as isochromosome Xq, ring X, or deletion Xp. Also called 45X0

Antepartum testing:   As NRFHT is very common, and

or 45X syndrome.

prognosis poor, fetal testing is not recommended. Many

pregnancies continue without spontaneous labor until

post-term (> Epidemiology/incidence: 1/2500 female births (1/5000

42 weeks).

total births). 98–99% of Turner fetuses are spontaneously

aborted; about 20% of all spontaneous early pregnancy

Delivery/anesthesia:   Fetal heart monitoring is usually     losses are due to Turner syndrome. declined, and not indicated. Every attempt should be made

to maximize the chances of vaginal delivery to minimize

Embryology: Missing Xp leads to lymphedema usually

maternal morbidity given almost universally fatal neonatal

due to congenital hypoplasia of lymphatic channels.

prognosis. Cesarean delivery for fetal indications is not

recommended and should be discussed.

Genetics/inheritance:   The presence of single X chromo-some, or any karyotype with Xp missing, such as isochro-

Neonatology management mosome Xq, ring X, or deletion Xp. The presence of a single

X chromosome results from chromosomal nondisjunction.

Resuscitation:   Comfort care only. Allow parents to grieve     Mosaicism is common (40%) and may include a 46,XY cell appropriately. Providing life support is usually not appropriate. lines, associated with ambiguous genitalia. Since features of

Turner syndrome are seen in other syndromes, karyotype is

Transport:   Not indicated.                                   essential to make the diagnosis. Chromosome studies on 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 47
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more than one tissue may be needed to detect mosaicism. girls with Turner syndrome have learning difficulties,

Not associated with advanced maternal age. including difficulty with math and reading maps related to a

deficit in spatial ability. Intelligence and verbal skills are usu-

Teratology:   None.                                         ally within the normal range. Mosaicism with a normal

female cell line may result in a milder phenotype and spon-

Classification:   45,X in 50%. Mosaicism in > 30%,    taneous puberty with fertility but often early menopause. If 46,X,i(Xq) in 17%. there is a deleted X but the XIST locus is intact, normal ran-

dom X-inactivation may occur and the phenotype may be

Risk factors/associations:   Not associated with advanced     milder. If XIST is not present in a small X chromosome maternal age. Differentiate from Noonan syndrome by marker, the phenotype may be more severe. In mosaic

karyotype, which is normal in Noonan syndrome. 45X/46,XY individuals, clitoral enlargement may be present

and virilization may occur. In these cases there is an

increased risk of gonadoblastoma and the gonad should be

Pregnancy management removed. Psychological impact of short stature, infertility,

and learning difficulties needs to be discussed.

Screening

Work-up/investigations and consultations: A  fetal

First trimester screen with NT measurement. Biochemical

echocardiogram is recommended. Depending on the

screening is usually not sensitive enough for clinical use.

lesions detected, specific pediatric subspecialty (in particu-

lar for cardiac anomalies) consultation can be offered.

Ultrasound findings in fetus:

Genetic counseling can be offered as well. Care in a tertiary

• Cystic hygroma care center is indicated if there are significant associated

• Thickened nuchal fold (≥ 6 mm) at 16–23 weeks anomalies, or if they cannot be ruled out adequately.

• CHD (20%) (usually left side: coarctation, aortic steno-

sis, bicuspid aortic valve, left hypoplastic heart)                Fetal intervention:   None available. • Renal anomalies (60%)

• Hydrops or some hydropic changes (pleural effusion,     Termination issues:   Termination can be offered as sole inter-

ascites, etc.)                                                           vention, as regulated by local law (usually legal < 24 weeks).

• Amniotic fluid: occasionally oligohydramnios

• Placenta: normal                                      Fetal monitoring/testing:   No specific trials. NSTs weekly

• Biometry/measurement data: usually normal            at ≥ 32 weeks can be offered.

• When detectable: at 10+ weeks if cystic hygroma

detected.                                                  Delivery/anesthesia:   Mode and management of delivery

should not be affected by the diagnosis of Turner syndrome.

Diagnosis:   CVS or amniocentesis achieve the diagnosis with a study of the fetal chromosomes, which reveals 45,X

or missing Xp. In the neonate, usually peripheral blood is     Neonatology management cultured and karyotyped.

Resuscitation: Providing life support as needed, as in any

Counseling:   45,X conceptions frequently (>                 other infant, is generally appropriate. 95%) end in

spontaneous early pregnancy losses. The presence of a cys-

Transport: Indicated if counseling and general care can-

tic hygroma with the diagnosis of Turner syndrome is

> not be provided and/or if major anomalies cannot be

99% fatal. If cystic hygroma is not present or resolves, and

fetus is still alive > assessed and treated adequately at the birth institution.

20 weeks, many survive until birth.

Female infants with Turner syndrome have excess nuchal

Testing and confirmation: Karyotype is usually con-

skin and edema of the hands and feet (80%) due to lym-

firmed by blood lymphocyte culture.

phedema. Congenital heart disease, if present, most affects

prognosis, usually requiring surgery and long-term care. In

 

puberty and primary amenorrhea (> childhood, short stature is apparent. Teenagers have delayed     Nursery management 90%), with infertility

( > 99%). Other clinical findings include shield-shaped chest     Neonatal echocardiogram, renal ultrasound, and physical with widely spaced nipples, low posterior hair line with web-     examination are indicated to assess any anomaly. Surgery bing or shortness of neck, renal anomalies (60%), cubitus may need to be scheduled for cardiac anomalies.  Early

valgus, short fourth metacarpal, narrow, hyperconvex and     intervention and specialized help with education has deep-set nails, hearing loss, and thyroid dysfunction. Some improved the outcome in children with Turner syndrome.  05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 48
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Long-term care present in ~27%. School difficulties are relatively common

and many boys with 47,XXY need assistance at school.

Thyroid studies annually; hearing test if otitis and not done Many are shy and somewhat passive and easy babies to care

before; speech evaluation, if needed; blood pressure checks for. The average IQ is 90; verbal IQ is higher than perfor-

routinely (hypertension a complication); annual echocardio- mance IQ. XXY boys enter puberty normally, without any

gram to measure aortic root; annual urinalysis and culture if delay of physical maturity. But as puberty progresses, they

renal anomaly; use Turner growth curve after 2 years fail to keep pace with other males. Most XXY boys benefit

old; monitor diet (calories and calcium); ophthalmology from receiving an injection of testosterone every 2 weeks,

follow-up as indicated; psychological support; individualized     beginning at puberty. education plan (IEP) at school if indicated; refer to endocri-

nologist in infancy, discuss growth hormone (GH) and hor-     Counseling:   Regular injections of the male hormone mone replacement therapy (HRT): GH treatment can testosterone, beginning at puberty, can promote strength

improve growth and influence a girl’s final adult height. HRT and facial hair growth; as well as bring about a more mus-

helps the girl with Turner syndrome develop the physical     cular body type. changes of puberty. In-vitro fertilization can make it possible Psychological support and therapy can help with self-

for some women with Turner syndrome to become pregnant esteem issues and interaction with peers. Depression also

using a donor egg. It is important to discuss at what age to     may be a problem in adults. inform the child of her diagnosis and its implications. Boys with 47,XXY have a slightly increased risk of

autoimmune disorders such as type I (insulin-dependent)

Future pregnancy preconception diabetes, autoimmune thyroiditis, and lupus erythemato-

counseling breast cancer as do women – roughly 50 times the risk of XY  sus. XXY males with enlarged breasts have the same risk of

Recurrence risk in 45,X is not increased over population risk. males. XXY males who do not receive testosterone injec-

There is an increased risk if associated with a translocation. tions may have an increased risk of developing osteoporosis

in later life.

 

Klinefelter syndrome                Rare/related: Variations include the XY/XXY mosaic male, who may have enough normally functioning cells in

the testes to allow him to father children.

Historic notes:   In 1942, Dr Harry Klinefelter described       Males with two or even three additional X chromosomes males who had enlarged breasts, sparse facial and body hair, have also been reported in the medical literature. In these

small testes, and azoospermia. By the late 1950s these find- individuals, the classic features of Klinefelter syndrome may

ings were associated initially with an extra Barr body and be exaggerated, with low IQ or moderate to severe mental

later the extra X chromosome was identified with the kary- retardation also occurring. Testosterone injections may not

otype 47,XXY.                                              be appropriate for all of them.

 

Diagnosis/definition:   Chromosome study 47,XXY. There     Helpful website are no specific phenotypic features to identify Klinefelter

syndrome in an infant. http://www.nichd.nih.gov/publications/pubs/klinefelter.

htm#xwhat

Epidemiology/incidence:   1 in 500 to 1 in 1000 male births.

 

Genetics/inheritance/recurrence/future prevention:   Ad-     47,XXX vanced maternal age slightly increases the risk for the XXY.

Recent studies have shown that half the time, the extra     Diagnosis/definition:   Karyotype shows 47,XXX. chromosome comes from the father.

Epidemiology/incidence: 1: 1000 newborn females.

Risk factors/associations:   Advanced maternal age.

Genetics/inheritance/recurrence: Sporadic, increased by

Screening:   No phenotypic features noted prenatally.          advanced maternal age.

 

Clinical features:   Occasional breast enlargement, lack of     Risk factors/associations:   Advanced maternal age. facial and body hair, and a female-type body configuration.

Small testes. Taller than others in their family. Delayed     Screening:   No identifying physical features. Must have speech occurs in > 50%. Poor gross motor coordination is     karyotype to make diagnosis. 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 49
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Clinical features:   Girls with 47,XXX are usually tall.     may be submucous cleft or velopharyngeal incompetence. Pubertal development is usually normal and fertility is Nasal reflux in infants. Transient neonatal hypocalcemia.

probably normal but there may be an increased incidence of Hypotonia. Immune system dysfunction. Postnatal growth

offspring with chromosome abnormalities. delay. Developmental delay, learning disability and psycho-

logical problems. Hypernasal speech.

Counseling:   Girls with 47,XXX are shy and may demon-strate immaturity. The support of a loving and understand- Counseling (prognosis, complications, pregnancy consid-

ing family can improve the outcome for these girls. Many     erations):   Clinical features should be reviewed. Early have learning difficulties (math and reading), but they are death due to congenital heart defects before 6 months of age

not mentally retarded. The IQ of a girl with 47,XXX may be in 8%. Early intervention for speech and motor delays.

a few points lower than that of her siblings. Those diag- Special education for older children. Chance of psychiatric

nosed on amniocentesis or CVS with normal ultrasound, disorders in 10%. Very variable phenotype, not predictable

where indication is advanced maternal age (AMA), have     from laboratory result. better prognosis than those diagnosed postnatally because a

problem has been noted.

 

5p− syndrome (cri du chat

 

DiGeorge syndrome (22q11.2         syndrome)

 

deletion syndrome)                  Historic notes: In 1963, Lejeune et al described a syn-drome of multiple congenital anomalies, developmental

delay, microcephaly, dysmorphic features, and a high-

Historic notes:   DiGeorge syndrome, described in 1965,     pitched, cat-like cry in infants with deletion of a B group and velocardiofacial syndrome, described in 1978, are dif-     chromosome (Bp−), later identified as 5p−. ferent manifestations of the same deletion of chromosome

22q11.2.                                                    Diagnosis/definition:   The 5p− syndrome is characterized

at birth by a high-pitched cat-like cry, low birth weight,

Diagnosis/definition:   Fluorescent in-site hybridization     poor muscle tone, and microcephaly. The cry is caused by reveals an interstitial deletion of chromosome 22q11.2. abnormal laryngeal development. The cry disappears by age

2 years in about one-third of children with 5p−.

Epidemiology/incidence:   1 in 2000–4000 births.                A karyotype is needed for the diagnosis. The size of the

deletion of the short arm of chromosome 5 is variable, and

Embryology:   Defects occur in the third and fourth pha-     a very small deletion may be missed using conventional ryngeal pouches, which later develop into the thymus and G-banding. High-resolution studies may be needed or a

parathyroid glands. Developmental abnormalities may also FISH study using a specific probe for the small deleted area

occur in the fourth branchial arch.                              of 5p that is essential for this diagnosis.

 

Genetics/inheritance/recurrence/future prevention:   Autoso-     Epidemiology/incidence:   Estimated prevalence is about 1 mal dominant inheritance. In 6% of affected individuals, one of in 50 000 live births. Up to 1% of profoundly retarded indi-

the parents is affected. Expression is very variable, so both par-      viduals have 5p−. ents of an affected child should be tested for the deletion.

Genetics/inheritance/recurrence/future prevention: The

Risk factors/associations:   Other conditions have been     condition may be sporadic (80–85%) if both parents have nor-noted to be associated with deletion 22q11.2, including mal chromosomes, with a recurrence risk of less that 1%. In

conotruncal anomaly face syndrome (CAFS) (Japan) and rare cases, gonadal mosaicism in one parent may result in a

sometimes Opitz G/BBB syndrome, CHARGE association, recurrence. If one parent carries a balanced translocation

and Cayler cardiofacial syndrome. (10–15%) involving 5p, the recurrence risk is substantially

higher.

Screening:   All women with a fetus or neonate with a diag-       Most cases have a terminal deletion of 5p. The cat-like cry nosis of congenital heart defect, especially if conotruncal, maps to 5p15.3 and the cri du chat critical region is 5p15.2,

can be offered testing (usually FISH) for this deletion. which is associated with all the clinical features of the syn-

Testing is available from amniocytes or chorionic villi. drome. The deletion is paternal in origin in 80% of cases.

Affected females are fertile and have a 50% chance of

Clinical features:   Characteristic facies; cardiovascular     passing on the deletion to their offspring, although none is defects (in 85%) are mostly VSD. Cleft of secondary palate     documented to have reproduced. 05-Obstetrics-8026.qxd  5/11/2007  2:16 PM  Page 50
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Risk factors/associations:   Increased risk if translocation     variable cardiac defects. Renal anomalies have been described, carrier involving 5p. as have cleft lip and palate, talipes equinovarus, and gut

malrotation. Treatment is symptomatic.

Screening:   Amniocentesis, CVS, ultrasound.

 

Counseling:   Early feeding problems are common because     Helpful website of swallowing difficulties; poor suck with resultant failure to

http://www.emedicine.com/ped/topic504.htm

thrive. Death occurs in 6–8% of the overall population with

cri du chat syndrome due to pneumonia, aspiration pneu-

monia, and congenital heart defects. Survival to adulthood is

possible. Children who are raised at home with early inter-     References

vention and schooling do better than those described in the 1. American College of Obstetrics and Gynecology. Preconception and

early literature. Almost all individuals with 5p− have signifi- prenatal carrier screening for cystic fibrosis: clinical and laboratory
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Before labor and first stage of labor

 

Vincenzo Berghella

 

For management of induction, meconium, oligo/    • There is insufficient evidence for providing nutritional polyhydramnios, intrapartum monitoring (including      recommendations for women in labor.

amnioinfusion for variables), operative vaginal delivery,     • There is insufficient evidence for need or rate of intra-shoulder dystocia, vaginal birth after cesarean (VBAC),       venous fluids in labor.

abnormal third stage, see appropriate distinct chapters.         • Since walking does not seem to have a beneficial or detri-

mental effect on labor and delivery, women can choose

KEY POINTS freely to walk or lay in bed during labor, whichever is

more comfortable for them.

• Before labor                                              • Water immersion during the first stage of labor reduces the

• If non-vertex presentation,perform cesarean delivery (CD)        use of analgesia and reported maternal pain, without

• If ≥ 41 weeks, start induction adverse maternal or neonatal outcomes. There is insuffi-

• Antenatal education for self-diagnosis of labor is asso- cient evidence to evaluate the safety and efficacy of immer-

ciated with less visits to the labor suite before the sion in water during the actual delivery, or in the third stage.

onset of labor                                              • Routine early amniotomy is associated with both bene-

• Pelvimetry should not be performed, as it is associated       fits and risks. Amniotomy is associated with a significant

with no benefits, and it increases incidence of CDs. reduction in labor duration, mostly due to a shorter first

• ‘Home’ and ‘home-like’ (e.g. birth center) settings for stage, with a decrease in the use of oxytocin. There is a

birth cannot be recommended. They are associated with trend toward an increase in the risk of CD, especially for

modest benefits, including reduced medical interven-       non-reassuring fetal heart testing (NRFHT).

tions and increased maternal satisfaction, at the expense     • Use of the partogram with aggressive early oxytocin is

of increased perinatal mortality. associated with about one-third less incidence of CD.  As

• Delayed hospital admission until active labor (regular use of the partogram has not been compared to “no use”

painful contractions and cervical dilatation > 3 cm) is of the partogram in any trial, there is insufficient evi-

associated with less time in the labor ward, less intra- dence to assess the effectiveness of this intervention.

partum oxytocics, and less analgesia. There is insufficient     • There are no trials to evaluate the frequency of cervical

evidence to assess effects on rate of CD and other impor- exams in labor per se. Most studies, including those with

tant measures of maternal and neonatal outcome. active management, perform cervical exams every

• Admission tests such as fetal heart rate (FHR) tracing and 2 hours in active labor, but the risk of chorioamnionitis

amniotic fluid assessment have not been associated with       increases with increasing number of exams.

any benefit.                                                   • There are no trials to evaluate the timing and dosing of • Routine enema is not recommended.                        oxytocin in labor per se. • Perineal shaving is not recommended.                      • The individual interventions that are part of the active • Vaginal chlorhexidine irrigation is not recommended.          management of labor should be studied separately, and • Universal prenatal maternal screening with anovaginal only those which are beneficial (e.g. support by doula)

specimen at 35–37 weeks and intrapartum (penicillin implemented. Active management of labor can consist of

first-line) antibiotic treatment is the most efficacious of antenatal classes, admission not before premature rupture

the current strategies for prevention of early-onset group of membranes (PROM), or 2 cm dilatation and full efface-

B streptococcus (GBS) disease. ment (active labor), early amniotomy, support by doula,

• All women should have support throughout labor and use of partogram, vaginal exams every 2 hours, with

birth, as it is associated with less intrapartum analgesia, oxytocin started for rate of progress off the partogram or

cesarean birth, operative birth, and dissatisfaction with the        < 1 cm/h. It is associated with reduced duration of labor,

childbirth experiences, and more spontaneous vaginal birth. possibly due to early amniotomy, less maternal fever,  06-Obstetrics-8026.qxd  5/11/2007  2:17 PM  Page 52
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no significant effect on incidence of CD, and similar     women. A home birth service ought to be backed up by a

perinatal morbidity and maternal satisfaction. modern hospital system. There are diverging opinions even

• Training of traditional birth assistants in developing in Western countries, with about 30% of Dutch births

countries is associated with a trend for less maternal     occurring at home, vs < 1% of US births. Women with risk

mortality and significantly less perinatal mortality. factors for abnormal outcome should deliver in a hospital

• Before performing a CD for active-phase labor arrest, setting. All women should be aware of possible maternal

labor should be arrested for a minimum of 4 hours and fetal risks, including severe morbidity and mortality,

(if uterine activity is >> 200 Montevideo units) or 6 hours associated with labor and delivery even in low-risk women,

(if > 200 Montevideo units could not be sustained). and should be aware of the absence of intensive care and

operative capabilities in the home setting.3 Inference from

 

Timing of onset of labor                    below) should warn against home birth. results of ‘home-like’ vs conventional ward setting (see

There is no strong association between changes in barometric

 

pressure and onset of labor. Diurnal rhythms seem to show a Hospital: ‘home-like’ (birth center) vs

higher rate of starting labor in the evening and night hours.

conventional ward setting 

 

Before labor When compared with conventional institutional settings,

home-like settings for childbirth are associated with modest

Non-vertex presentation benefits, including reduced medical interventions and

increased maternal satisfaction, at the expense of increased

If non-vertex presentation is detected, cesarean delivery     perinatal mortality, and therefore ‘home-like’ settings for birth (CD) is recommended (see Chapter 20).                                             4 cannot be recommended . About 50% of women allocated to

home-like settings are transferred to standard care before or

during labor. Home-like setting significantly increases the like-

Induction                                 lihood of: no intrapartum analgesia/anesthesia; spontaneous

Induction is advised at ≥ vaginal birth; vaginal/perineal tears; preference for the same

41 weeks (see Chapter 23).

setting the next time; satisfaction with intrapartum care; and breastfeeding initiation and continuation to 6–8 weeks.

Self-diagnosis of active labor                 Allocation to a home-like setting decreased the likelihood of

episiotomy. There was a strong trend towards an 87% higher

There is not enough evidence to evaluate the use of a specific                                                 4 perinatal mortality in the home-like setting. The 1% increase set of criteria for self-diagnosis of active labor. A specific in spontaneous vaginal delivery (SVD) may be secondary to

antenatal education program is associated with a reduction less epidural anesthesia, which may in turn be secondary to

in the mean number of visits to the labor suite before the lack of availability in home-like settings, and/or to less intra-

onset of labor 1 . It is unclear whether this results in fewer partum monitoring. The increase in perinatal mortality may

women being sent home because they are not in labor. be secondary to lack of appropriate interventions in home-like

settings and to less communication or monitoring. No firm

Pelvimetry conclusions could be drawn regarding the effects of staffing or

organizational models, which can certainly influence the out-

There is not enough evidence to support the use of X-ray come above (e.g. midwifes vs doctors, continuity of care, etc.).

pelvimetry in women whose fetuses have a cephalic or non-

cephalic presentation. Women undergoing X-ray pelvime-

try are more likely to be delivered by cesarean section 2 . No     Admission significant impact is detected on perinatal outcome, but

numbers are small, insufficient for meaningful evaluation     Delayed vs early hospital admission (e.g. perinatal mortality 1 vs 2%). The results are similar for

women with or without a prior CD. Labor assessment programs, which aim to delay hospital

admission until active labor, may benefit women with term pregnancies. Active labor was defined as regular painful con-

tractions and cervical dilatation > 3 cm. Compared with

Site of labor management direct admission to hospital, delayed admission until active

Hospital vs home labor is associated with less time in the labor ward, less

intrapartum oxytocics                   5 , and less analgesia . Women in the

There is insufficient evidence to favor either planned hos- labor assessment and delayed admission group report

pital birth or planned home birth for low-risk pregnant     higher levels of control during labor. Cesarean delivery rates 06-Obstetrics-8026.qxd  5/11/2007  2:17 PM  Page 53
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are similar, with a non-significant 30% decrease. A 30–40% are not different. These benefits are very modest, as the

decrease in CD has been reported in retrospective studies incidence of each of these complications in the no enema

with delayed vs direct admission. There is insufficient evi-     group is < 3%. This intervention (enema) generates discom-dence (a larger trial needed) to assess the true effects on rate fort in women and increases the costs of delivery. The two

of CD and other important measures of maternal and 10  randomized controlled trials (RCTs) were not blinded.

neonatal outcome. Potential risks of delayed admission

include unplanned out-of-hospital births and the potentially

harmful effects of withholding caregiver support and atten-     Perineal shaving tion to women in early- or latent-phase labor.

The evidence to date offers no support for routine perineal

Suggested criteria for admission based on these studies

shaving for women prior to labor. Maternal febrile morbid-

are a cervix of at least 3–4 cm dilatation and regular painful

contractions. Pregnant women should be informed of these         11 hair. ity is similar to women who have just selective clipping of The potential for complications (redness, multiple

evidence during prenatal care.

superficial scratches, burning and itching of the vulva,

embarrassment and discomfort afterwards when the hair

Fetal assessment tests grows back) suggests that shaving should not be part of rou-

tine clinical practice. Both of the trials11 are old (1922 and

upon admission 1965), and included the clipping of long hairs in their con-

Fetal heart rate tracing trol groups to aid in operative procedures, which is itself

usually unnecessary and can lead to complications.

for 20 minutes

 

Fetal heart rate (FHR) tracing for 20 minutes upon admis-     Chlorhexidine sion, followed by auscultation, is not associated with any

benefits compared with intermittent auscultation, includ- Compared with placebo sterile water irrigation, vaginal

ing similar neonatal morbidity and mortality.6,7 chlorhexidine irrigation during labor is associated with sim-

ilar incidences of maternal and neonatal infections, includ-ing similar chorioamnionitis, postpartum endometritis,

Amniotic fluid index                                                  12 neonatal sepsis, and perinatal mortality. The effectiveness

of vaginal chlorhexidine might depend on the concentration

Obtaining an amniotic fluid index (AFI) in early labor is

and volume of the solution used. Chlorhexidine solution is

associated with a higher incidence of CD, and similar

8 safe, not expensive, and vaginal irrigation is easy to perform

neonatal outcomes, compared with no AFI.

Neither a 2 ×                                           but apparently not beneficial. 1 pocket (abnormal in 8%) nor an AFI

(abnormal in 25%) upon admission for labor identifies a

pregnancy at risk for adverse outcome such as non-reassur-     Group B streptococcus prophylaxis ing fetal heart testing (NRFHT) or CD for NRFHT.9

Universal prenatal maternal screening with an anovaginal

specimen at 35–37 weeks and intrapartum (penicillin first-

Other tests                                  line) antibiotic treatment is the most efficacious of the cur-

 

There is insufficient evidence to support the use of vibro-                                 13 rent strategies for prevention of early-onset group B acoustic stimulation or Doppler ultrasound as fetal admis- streptococcus (GBS) disease.   It is > 50% more effective than

a risk factor-based strategy. There is no prevention of late-

sion tests.

onset GBS sepsis. Women with GBS bacteriuria in the cur-rent pregnancy or who had a prior infant with GBS sepsis are

 

First stage candidates for intrapartum antibiotic prophylaxis, and

should be the only two groups not screened. Intrapartum

 

Enemas treatment for chorioamnionitis is recommended, regardless

of GBS maternal status (see Maternal–Fetal Evidence-Based

There is not enough evidence to recommend the routine    Guidelines, Chapter 36 for details) use of enemas during the first stage of labor. Compared with

 

women receiving no enemas, women receiving enemas in    Continuous support in labor the first stage of labor have a trend for lower infection rates,

and have significantly less need for postpartum systemic     Definition antibiotics 10 . Their newborn children have less lower respi-ratory tract infections and less need for systemic antibiotics. For support, it is generally intended emotional support

Length of labor and other maternal and neonatal outcomes (continuous presence, reassurance, and praise), information  06-Obstetrics-8026.qxd  5/11/2007  2:17 PM  Page 54
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about labor progress and advice regarding coping present at the birth and assuming this role. The mother

techniques, comfort measures (comforting touch, massage, selects her doula during pregnancy; they establish a rela-

warm baths/showers, promoting adequate fluid intake and tionship (which is likely to involve the woman’s partner, if

output), and advocacy (helping the woman articulate her any) and discuss the mother’s and partner’s preferences and

wishes to others).14 concerns before labor. The doula brings her experience and

training (often to the level of certification) to the labor sup-

port role during childbirth, and the mother and doula fre-

Mechanism of action quently have telephone and/or face-to-face contact in the

early postpartum period. Other models of support, for

Anxiety during labor is associated with high levels of the

stress hormone epinephrine in blood, which may in turn 14  family member and support by the husband/partner.  which there are few or no data, include support by a female

lead to abnormal FHR patterns in labor, decreased uterine

contractility, a longer active labor phase with regular well-

 

established contractions, and low Apgar scores. One exam-     Nutrition in labor ple of possible mechanisms of action for support to reduce

complications of labor and delivery is decreased anxiety.14 There is insufficient evidence for providing nutritional rec-

This in turn can lead to a beneficial ‘chain-reaction’: for     ommendations for women in labor. example, if continuous support leads to reduced use of A carbohydrate (mean intake 44 g in 350 ml) drink in

epidural analgesia, then several complications associated early labor is associated with an increased risk of CD com-

with regional anesthesia (see Chapter 10) can be prevented. 15  pared with placebo in women allowed to drink ‘at-will’,

but a carbohydrate (25 g) drink in late (8–10 cm) labor is

 

Types of support associated with similar rates of CD compared with

placebo.16 Umbilical cord studies revealed lactate transport

Support is provided by family members or friends (not part to the fetal circulation with potential (but not observed)

of hospital staff) or hospital-based people (part of hospital     fetal acidemia.15,16

staff). A doula (a Greek word for ‘handmaiden’) is a support       There are no trials evaluating solid foods. person with the sole job of providing support to the labor- Ice chips to moisten the mouth and sips of clear liquids

ing woman. They are usually not part of the hospital staff. are the only oral intake recommended by US authorities.17

This member of the caregiver team may also be called a Some experts also allow sports drinks, yogurt, or sherbet. In

labor companion, birth companion, labor support special- the Netherlands, women in labor are allowed to eat and

ist, labor assistant, or birth assistant. drink. The reason for avoiding solid food is risk of aspira-

tion, which is rare. When there is increased gastric volume,

there is increased risk of vomiting and therefore aspiration.

Effectiveness Airway precautions in labor and delivery are paramount to

avoid aspiration. Maternal glucose administration in labor

All women should have support throughout labor and    is associated with increased neonatal lactic acidosis. birth. Women who have continuous intrapartum support one-to-one are less likely to have intrapartum analgesia,

cesarean birth, operative birth, or to report dissatisfaction     Intravenous fluids (or not), rate with their childbirth experiences, and more likely to have a spontaneous vaginal birth 14 .                                   There are no trials comparing intravenous (IV) fluids to no

Continuous support is not associated with significant     IV fluids in labor. The data on IV fluid type and infusion

changes in incidences of artificial oxytocin during labor; rate are insufficient for a strong recommendation.

low 5-minute Apgar scores; admission of the newborn to a Compared with a rate of 125 ml/h, an infusion rate of IV

special care nursery; postpartum reports of severe labor     fluids (lactated Ringer’s or normal saline) of 250 ml/h in pain or a significant change in labor length.14                    early labor (2–5 cm) of term nulliparous women with ver-

In general, continuous intrapartum support is associated     tex presentation is associated with less labors lasting > 12

with greater benefits                                                     18 when the provider is not a member of hours . Other outcomes (length of labor for vaginal deliv-the hospital staff (women who are not part of the staff and eries, use of oxytocin, successful vaginal delivery) are not

are there solely to provide support), when it begins early in significant, but trended for benefit of 250 ml/h: e.g. a 71-

labor, and in settings in which epidural analgesia is not                                              18 min shorter labor, in particular first stage. While the data routinely available 14 . in pregnancy are limited to one trial, the benefits are sub-

It may be possible to increase access to one-to-one con- stantiated by the fact that several trials in non-pregnant

tinuous labor support worldwide by encouraging women women demonstrate that increased fluid intake improves

to invite a family member or friend to commit to being    exercise performance.
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Ambulation                            Stripping membranes in labor

Compared with remaining in bed, walking in labor is There are no trials to evaluate stripping the amniotic

associated with similar length of first stage of labor, use of     membrane during spontaneous labor. oxytocin, use of analgesia, need for forceps vaginal delivery,

or cesarean delivery, and also similar neonatal outcomes in

women at term with cephalic presentation starting at    Partogram 3–5 cm of dilatation19                                            20–23 or in other groups of women.

The general intervention with the partogram is early use of

Since walking does not seem to have a beneficial or detri-

oxytocin as soon as the cervical dilatation falls to the right

mental effect on labor and delivery, women can choose

of the partogram on the 2 hour exams. Compared with

freely to walk or lay in bed during labor, whichever is more

less-aggressive (e.g. exams every 4 hours and oxytocin only

comfortable for them.

about 4 hours after the cervical dilatation falls to the right

of the partogram) management, use of the partogram with

 

Immersion in water aggressive early oxytocin is associated with about one-

third less CD. 26,27 As use of the partogram has not been

There is evidence that water immersion during the first stage compared to “no use” of the partogram in any trial, there

of labor  is insufficient evidence to assess the effectiveness of this  reduces the use of analgesia  and  reported maternal

pain                                                     intervention. , without significant changes in labor duration, perineal trauma, vaginal operative delivery, cesarean delivery or

 

neonatal outcomes such as Apgar score < 7 at 5 minutes,     Frequency of cervical examinations neonatal unit admissions, or neonatal infection rates, com-

pared with no water immersion.24 One trial compared early     There are no trials to evaluate the frequency of cervical vs late immersion during the first stage of labor and found     exams in labor per se. Most studies, including those with significantly higher epidural analgesia rates in the early active management, perform cervical exams every 2 hours

group and an increased use of augmentation of labor.24 in labor. The risk of chorioamnionitis, though, increases

Blinding is not possible. The effects of immersion in     with increasing number of exams.28 water during pregnancy (no trials) or in the third stage are

unclear. One trial explores birth (second stage) in water, but

is too small to determine significant differences in outcomes     Timing and dosing of oxytocin for women or neonates.24

There are no trials to evaluate the timing and dosing of oxytocin in labor per se.

 

Early artificial rupture

of membranes (amniotomy)               Active management of labor

Routine early amniotomy – artificial rupture of mem- Active management of labor was originally devised to pre-

branes (AROM) – is associated with both benefits and vent prolonged labor. Its components have varied some-

risks.25 Amniotomy is associated with a significant reduc- what in the literature, but generally include antenatal

tion in labor duration of about 53 minutes, mostly due to a classes, admission not before premature rupture of mem-

shorter first stage, and with a decrease in the use of oxy- branes (PROM) or 2 cm dilatation and full effacement

tocin. There is a trend toward a 26% increase in the risk of     (active labor), early amniotomy, support by doula, use of CD 25 . Early amniotomy is not associated with an increase partogram, vaginal exams every 2 hours, with oxytocin

(or decrease) in NRFHT. An association between early started for rate of progress off the partogram or < 1 cm/h.

amniotomy and cesarean delivery for NRFHT is noted in    Oxytocin rate is started at 4–6 mu/min and increased by one large trial.25 The likelihood of a 5 min Apgar score < 7 is 4–6 mu every 15 minutes to reach contractions every 2–3

reduced in association with early amniotomy, but the clini- minutes (but not more than 7/15 minutes) or 40 mu/min.

cal significance of this finding is questionable since other Early amniotomy and early use of high-dose oxytocin are

indicators of neonatal status such as arterial cord pH and the two most characteristic interventions of active manage-

neonatal intensive care unit (NICU) admissions do not dif-     ment of labor. fer. There is no evidence of an effect of a policy of Active management of labor is associated with: (1) a

amniotomy on the mother’s satisfaction with labor. This     reduced duration of labor, of about 50–100 minutes, evidence suggests that early amniotomy should not be rou-     mostly in the first stage; (2) a reduction in prolonged (last-tinely used in women in normal labor, and possibly be    ing > 12 hours) labor; (3) less maternal fever; and (4) no reserved for women with slow labor progress.25                 significant effect on incidence of CD, and similar perinatal 06-Obstetrics-8026.qxd  5/11/2007  2:17 PM  Page 56
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morbidity and maternal satisfaction 29–32 . The shorter labor dilatation for nulliparous and parous women are 1.2 cm/h

is probably due to the early amniotomy (see early                35 and 1.5 cm/h. In term women in labor necessitating oxy-amniotomy above). The similar incidence of CD may be tocin and with epidural, the fifth percentile rate for dilata-

due to the fact that some aspects of active management, i.e. tion is about 0.5 cm/h for both nulliparous and parous

support by doula, decrease CD rate, but some others, i.e.             36 women. Dystocia cannot be diagnosed unless ROM has early amniotomy, increase it. It is recommended that the occurred, and adequate oxytocin to achieve at least 3–5 ade-

individual interventions which are part of active manage- quate contractions per hour has been instituted. The major-

ment of labor be studied separately, and only those which     ity ( > 60%) of women who experience 2 hours of labor are beneficial (e.g. support by doula) implemented. arrest despite a sustained uterine contraction pattern of at

least 200 Montevideo units in the first stage of labor will

achieve a vaginal delivery if oxytocin is continued. 37 Before

Monitoring performing a CD for active-phase labor arrest, labor

should be arrested for a minimum of 4 hours (if uterine

For use of continuous vs intermittent monitoring, amnioin-     activity is > 200 Montevideo units) or 6 hours (if > 200 fusion for variables, scalp sampling, etc see Chapter 9.                                                          37 Montevideo units could not be sustained) .These data are

not from a RCT, and there was a significantly higher risk of

shoulder dystocia among parturients who had arrest for 4

Bladder catheterization hours or more. VBAC and diabetics were not included in

this study.

There are no trials to evaluate the necessity, timing, and There are no trials to evaluate the use of IUPC in labor

frequency of bladder catheterization in labor per se.             per se.

In women at term with singleton gestations and requir-

ing oxytocin by obstetrician because of ‘dystocia’ at 4–6 cm,

Epidural or other anesthesia meperidine 100 mg IV does not affect operative delivery

 

See Chapter 10.                                                       38 placebo rates and worsens neonatal outcomes compared with .

 

Training of birth assistants
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Second stage of labor

 

Vincenzo Berghella

 

KEY POINTS                      • The inflatable obstetric belt to place fundal pressure should not be used , as it is associated with similar inci-• Prophylactic intrapartum maternal oxygen in the sec-dence of spontaneous vaginal delivery, but less satisfac-

ond stage of normal labor should not be used, since it is        tion with management compared with no belt.

associated with more frequent low (< 7.20) cord blood     • Routine episiotomy should not be performed, as restrict-

pH values than the control group. ing episiotomy use is associated with less posterior perineal

• Prophylactic intrapartum betamimetics in the second trauma, less suturing, and fewer healing complications.

stage of normal labor should not be used, since their use

is associated with an increase in forceps deliveries.

 

• Women should be encouraged to give birth in the posi-     Prophylactic interventions

tion they find most comfortable, which is usually upright.

Use of any upright or lateral position is associated with Prophylactic intrapartum maternal oxygen in the second

reductions in duration of second stage of labor, abnor-     stage of normal labor is associated with more frequent low

mal fetal heart rate patterns, assisted deliveries, epi-     ( <                                                        1 7.20) cord blood pH values than the control group.

siotomies, and reporting of severe pain; and increases in; There are no other statistically significant differences

second-degree perineal tears and possibly estimated between the groups. There is a tendency towards reduced

blood loss > 500 ml. cord arterial blood oxygen content and oxygen saturation in

• In women at term with epidural analgesia and a single- mothers treated with oxygen compared with controls. Short-

ton, cephalic fetus, delayed pushing (waiting 1–3 hours term oxygenation may be beneficial and long-term oxygena-

or until ‘urge to push’) is associated with higher inci-     tion harmful.

dence of spontaneous vaginal delivery compared with

early (immediate upon entering second stage) pushing.

The duration of the second stage is longer by about    Prophylactic tocolysis for non-

60 minutes, so careful monitoring of both mother and     reassuring fetal heart rate in labor

fetus is necessary to allow labor to continue safely.

• There is no evidence to support the prophylactic use of  Pushing using the Valsalva maneuver (closed glottis)  is

associated with similar duration of labor and neonatal betamimetics during the second stage of labor. Compared

arterial pH compared with open glottis. with placebo, prophylactic betamimetic therapy is associ-

•                                                      ated with an increase in forceps deliveries. The trial proto-Perineal massage before labor is associated with a signifi-

cantly higher chance of intact perineum  col required forceps to be used if the second stage of labor  compared with

no massage in nulliparous women. exceeded 30 minutes, in both groups. There are no clear  Perineal massage  and

stretching of the perineum with a water-soluble lubricant effects on postpartum hemorrhage, neonatal irritability,

in the  feeding slowness, umbilical arterial pH values, or Apgar  second stage of labor  is associated with similar rates

of intact perineum compared with the control group,     scores at 2 minutes.2

with decreased incidence of third-degree lacerations.

• There are no trials to evaluate the management of the

prolonged second stage and best diagnosis of dystocia.       Maternal position 

• ‘Hands-poised’ is preferred to the ‘hands-on’ method,

since they are associated with similar incidences of per- There are several benefits for upright posture (sitting –

ineal and vaginal tears, but the hands–on method is asso- obstetric chair/stool); semi-recumbent (trunk tilted back-

ciated with higher incidence of episiotomies.                 wards 30° to the vertical); kneeling; squatting (unaided 07-Obstetrics-8026.qxd  5/11/2007  12:48 PM  Page 59
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or using squatting bars); and squatting (aided with birth     own urge to push (open glottis), pushing using the cushion). Women should be encouraged to give birth in     Valsalva maneuver (closed glottis: taking a deep breath, the position they find most comfortable (which is usually holding it, and pushing for as long and hard as possible,

upright). Use of any upright or lateral position, compared     i.e. 2–3 times during each contraction) is associated with with supine or lithotomy positions, is associated with: clinically similar duration of labor, neonatal arterial pH,

small                                                                                  5,6 (4 minutes) reduction in duration of second stage of or damage to the birth canal . Urodynamics 3 months labor 6  ; a  reduction in assisted deliveries  ; a  reduction in epi- after delivery are worse in the closed glottis group.  The

siotomies; an increase in second-degree perineal tears; an duration of labor is shorter for the closed glottis group

increase in estimated blood loss > 500 ml; reduction in when a subanalysis according to actual method used is

reporting of severe pain during second stage of labor; and          5                                                   6 done , and in one trial by 13 minutes. A labor attendant fewer abnormal fetal heart rate (FHR) patterns 3 . Use of should counsel women in labor regarding these data, and

the birth stool showed no effect and results with the birth     probably support the parturient in her own choice of chair were variable. Estimation of blood loss in the upright     either technique. group may have been influenced by the fact that blood loss

in the birth chair is collected in a receptacle. Physiological

advantages for non-recumbent or upright labor may    Manual rotation include the effects of gravity, lessened risk of aortocaval

compression and improved acid–base outcomes in the    There is insufficient evidence (no trials) to evaluate the effi-neonates, stronger and more efficient uterine contractions,     cacy of manual rotation in labor. improved alignment of the fetus for passage through the

pelvis (‘drive angle’), and radiological evidence of larger

anteroposterior and transverse pelvic outlet diameters,     Perineal massage resulting in an increase in the total outlet area in the squat-

ting and kneeling positions.3 Perineal massage has not been associated with complications.

 

Epidural or other anesthesia          Before labor

Perineal massage with sweet almond oil for 5–10 minutes daily

See Chapter 10.

from 34 weeks until delivery is associated with a significantly

higher chance of intact perineum compared with no massage

 

Delayed vs early pushing in nulliparous 7–9  but probably not multiparous women.

 

In women at term with epidural analgesia and a singleton,     During second stage of labor cephalic fetus, delayed pushing (waiting 1–3 hours or

until ‘urge to push’) is associated with similar rate of oper- Perineal massage and stretching of the perineum with a

ative vaginal delivery and of cesarean delivery (CD), but water-soluble lubricant in the second stage of labor is associ-

higher incidence of spontaneous vaginal delivery com-    ated with similar rates of intact perineum compared with pared with early (immediate upon entering second-stage)     the control group. The incidence of third-degree lacerations pushing. 4                                                                                                    10,11 The duration of the second stage is longer by is decreased . about 60 minutes, the duration of pushing is similar, as are

all other studied maternal outcomes. The neonatal out-

comes are also similar, including incidence of admission to     Abnormal progression of labor a neonatal intensive care unit (NICU). Women should be

counseled regarding these data. The longer duration of     There are no trials to evaluate the management of the pro-second stage with delayed pushing has not been associated longed second stage and best diagnosis of dystocia. Operative

with detrimental effects on mother or fetus, but careful intervention is not warranted just because a set number of

monitoring of both is necessary to allow labor to continue hours have elapsed in the second stage (e.g. nulliparas:

safely. 3 hours with epidural, 2 hours without an epidural; multi-

paras: 2 hours with epidural, 1 hour without an epidural).

The length of the second stage is not associated with poor

Pushing method neonatal outcome, as long as reassuring fetal testing is pre-

sent. If contractions are adequate, the chance of vaginal

Most women spontaneously choose to Valsalva in the sec- delivery decreases progressively after 3–5 hours of pushing

ond stage of labor. Compared with encouraging a woman’s     in the second stage.
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If there are no signs of infection (maternal or fetal), no avoided if at all possible, but, if used, it is unknown which

maternal exhaustion, and reassuring fetal testing, labor can be episiotomy technique (mediolateral or midline) provides

allowed to continue beyond these limits as long as some                               16,17 the best (or worst) outcome. progress has been made. Mandatory second opinion is associ-ated with 22 fewer intrapartum cesarean deliveries per 1000

deliveries, without affecting maternal or perinatal outcomes.12     References
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Third stage of labor
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For abnormal third stage, including postpartum hemorrhage, Etiology/basic pathophysiology

see Chapter 22.

• Separation of the placenta with capillary hemorrhage

and shearing of placental surface when uterus contracts

after delivery of infant.

KEY POINTS                       • Signs of separation include gush of blood, cord lengthen-

• ing, and anterior cephalic movement of the uterine

Prophylactic oxytocin is the uterotonic of choice at

fundus, which becomes more globular and firm.

delivery of the anterior shoulder, as it reduces blood loss

and has less side effects compared with other agents such

as ergot alkaloids and prostaglandins.                         Risk factors/associations • Misoprostol is helpful for treatment of primary postpar-

tum hemorrhage but is not recommended for routine    • Preterm deliveries are associated with longer third stage

postpartum prophylaxis. of labor and increased risk of retained placenta, with pro-

• Cord traction and uterine massage shorten the third portionally greater risk with decreasing gestational age.

stage and reduce blood loss.                                 • Longer third stage of labor is associated with greater • Oxytocin and cord traction are the main interventions       maternal blood loss.

of the ‘active management’ of the third stage. Compared

with expectant management, active management is asso-

ciated with a shorter third stage, and reduced blood loss     Complications of

• and postpartum hemorrhage.                            third stage of labor

Vaginal/perineal lacerations should be repaired with one

continuous absorbable synthetic suture, including con- For management of these complications, see Chapter 22.

tinuous subcuticular skin repair.

• Rectal non-steroidal anti-inflammatory drugs (NSAIDs),

topical Epifoam (hydrocortisone), and therapeutic    Postpartum hemorrhage (PPH)

ultrasound each decrease perineal pain and the need for     • Symptomatic excessive bleeding (> 500 ml for vaginal

additional pain therapy.

delivery)

• Three percent of all births • Etiology: atony, lacerations, consumptive or dilutional

Diagnosis/definition coagulopathy, uterine inversion, uterine rupture, retained

placental parts, uterine inversion.

Interval between delivery of neonate and expulsion of the

placenta.

Retained placenta

• Incidence of 1:100 to 1:200, when placenta not expelled

Epidemiology/incidence              by 30–60 minutes

• Cord avulsion occurs in up to 3% with controlled cord

Mean length of time of third stage is about 6 minutes, and       traction

the 97th percentile is 30 minutes.                                • Risk of hemorrhage, infection, or genital tract trauma. 08-Obstetrics-8026.qxd  5/11/2007  3:02 PM  Page 62
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Uterine inversion                           uterotonics, prophylactic oxytocin reduces blood loss

> 500 ml, and the need for therapeutic oxytocics with

• Collapse of uterine fundus into the endometrial cavity       blood loss >          1 1000 ml . There are similar incidences of man-• Incidence: varies widely, approximately 1 in 2500 deliveries ual removal of the placenta, and rates of blood transfusions

• Risks: excess cord traction, fundal pressure, fundal cord with the use of oxytocin compared with no uterotonic.

insertions, abnormal placentations. In comparison with ergot alkaloids [ergometrine

(ergonovine) or Methergine], oxytocin is associated with less manual removals of the placenta, and does not increase

Pregnancy management            maternal blood pressure. There is little effect (and no benefit)

from adding oxytocin to ergometrine compared with

Pregnancy management covers uterotonics, cord, placenta                      1 ergometrine alone. (active management), laceration repair, and pain control       In comparison with oxytocin, ergometrine–oxytocin (Figure 8.1).                                                       (Syntometrine) is associated with increased side effects with

only modest benefits of minimal clinical significance.

 

Prophylactic uterotonics Compared with oxytocin, ergometrine–oxytocin is associated

with a small reduction in PPH blood loss of at least

Prophylactic oxytocics 500 ml. This advantage is found for both 5 International Units

(IU) oxytocin and 10 IU oxytocin, but is greater for the lower

Oxytocin (Syntocinon) is the prophylactic uterotonic of dose. There is no difference detected between the groups using

choice in the third stage of labor. In comparison with no either 5 or 10 IU for the stricter definition of PPH of blood

loss of at least 1000 ml. Adverse effects of vomiting, nausea, and hypertension are more likely to be associated with the

use of ergometrine–oxytocin. There are no significant differ-

Delivery of anterior shoulder ences in the other important maternal (e.g. blood transfusion,

or delivery of infant  retained placenta, etc.) or neonatal outcomes. Most trials used

intramuscular (IM) doses of oxytocics. 2

 

Oxytocin:

• Oxytocin increases the strength and frequency of con-

 

• Oxytocin: It may be administered before placental separation with  PPH prophylaxis: tractions and is specific to uterine smooth muscle.

10–40 IU in 1000 ml of                               • LR or NS at 1–2 ml/min or delivery of the anterior shoulder or infant, or after pla-

5–10 IU IM × 1 cental separation; blood loss and incidence of retained

• Uterine massage placenta are similar with oxytocin administration before

or after placental delivery.3

Concurrently Continuous infusion of intravenous (IV) 10–40 (IU) in  •

1,000 ml of normal saline or lactated Ringer’s solution at

1. Cord clamped and cut (after 10 ml/min, then reduce to 1–2 ml/min or 5–10 IU IM.

30–60 seconds for preterm Intraumbilical injection is not superior to IV  •

neonates)                                                           4 administration. 2. Consider cord blood

drainage (or collection) 

3. Controlled cord traction                                Ergot alkaloids (methergine or ergometrine):

• Little evidence in favor of ergot alkaloids alone • Dose: 0.2 mg IM injection • Should not be given IV • Contraindicated in patients with high blood pressure or

Delivery of placenta                                      pre-eclampsia. (ideally within 30 minutes)

 

Syntometrine:

• Not recommended over oxytocin used alone

FFiiggu • Dose: oxytocin 5 IU in combination with ergometrine  urre  e  8  8..1  1

Algorithm for management of normal third stage. PPH,                  0.5 mg IM × 1 postpartum hemorrhage; IU, international units; LR, lactated Side-effect profile is significant for nausea, vomiting, and  •

Ringer's solution; NS, normal saline; IM, intramuscularly                  hypertension.
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Prophylactic prostaglandins stringent Food and Drug Administration (FDA) guidelines,

have more legal responsibilities, allow greater access to cord

Neither intramuscular prostaglandins (PGF   or PGE) 2 α    blood by the general population, and are more cost-effec-nor misoprostol (prostaglandin E analog) are preferable 1 tive than private banks. Directed donation of cord blood

to conventional injectable uterotonics (e.g. oxytocin) as when there is a disease in the family amenable to stem cell

part of the active management of the third stage of labor, transplantation can be arranged through many public

especially for low-risk women. Compared with no utero-                               6 banks, listed in this reference.The chance of a child requir-tonics, oral misoprostol does not reduce the rate of PPH ing a transplant of his/her own cord blood is 1/2700, with

or other measures of blood loss, and has more side    other applications not yet proven in trials. effects.5

Compared with conventional injectable uterotonics, oral

misoprostol 600 µg shows significantly more blood loss    Timing of cord clamping

 

< 1000 ml. Shivering and elevated body temperature    Preterm neonates:   Delayed cord clamping by 30–60 ( > 38°C) are the main side effects of oral misoprostol and (120 max) seconds is associated with fewer transfusions for are dose-related effects. Results with rectal misoprostol anemia or low blood pressure, and less intraventricular 5 are similar. hemorrhage than early clamping < 7 30 seconds. There are Injectable prostaglandins are associated with reduced no clear differences in other outcomes, such as respiratory mean blood loss in the third stage of labor when compared diseases, death, or long-term outcomes. Positioning of with conventional injectable uterotonics but have more side the infant has not been studied in sufficient numbers for a effects. There are scarce data on severe PPH and the use of recommendation. 3 additional uterotonics.

Term neonates: There is insufficient evidence to assess the

Misoprostol or injectable prostaglandins:

•                                                      best timing of cord clamping for term neonates. They are not recommended for routine prophylactic use

in the third stage of labor.

• Misoprostol may be given as 400–1000 µg orally or    Placenta

rectally for primary treatment of PPH.

• Side effects of misoprostol include fever, shivering, nau-     Cord drainage and traction

sea, vomiting, diarrhea, vasospasm, and bronchospasm.

• Compared to no drainage and traction, cord drainage and

Despite its significant side-effect profile, misoprostol may

traction is associated with shorter third stage and less decline

be a reasonable treatment in less-developed nations, 8  in maternal hemoglobin  when no uterotonics are used.

given its ease of storage and administration.

 

Controlled cord traction

Umbilical cord

There is insufficient evidence to evaluate the effect of cord

Collection of cord blood traction alone, as there are no specific trials. This interven-

tion has been evaluated together with the other interven-

For fetal assessment:   Cord gases are stable in a clamped     tions of the active management of the third stage. Cord segment of cord for 60 minutes, and in a heparinized syringe     traction by itself has been associated with lower mean for 60 minutes. Umbilical artery pH, pCO , and base deficit 2     blood loss and shorter third stage, but insufficient data may be helpful in indicating timing of insult. They should be                                            9 regarding PPH and retained placenta. collected in cases of non-reassuring fetal heart rate (NRFHR),

thick meconium, low Apgar scores (defined as < 7 at 5 min-utes), fetal growth restriction (FGR), preterm birth, or sen-     Massage of uterus tinel event (e.g. cord prolapse, uterine rupture, or abruptio).

There is insufficient evidence to evaluate the effect of mas-

Umbilical vein pH may be helpful in cases of uteroplacental

sage of uterus alone, as there are no specific trials. This inter-

problems (e.g. abruption, asthma). Routine checking of

vention has been evaluated only together with the other

umbilical cord gases is not necessary for normal labor, deliv-

interventions of the active management of the third stage.

ery, and Apgar score, without risk factors. Some centers man-

date universal cord gases in all deliveries, with no trials

available for assessing this policy. Cord blood is usually also     Injection of oxytocin in cord sent for Rh status in Rh-negative women.

There is insufficient evidence to evaluate the effect of injec-

For stem cells:   The obstetrician should support public     tion of oxytocin in the umbilical cord. Umbilical injection is banking of cord blood.6                                                             4 Public banks are under more not superior to IV oxytocin. Compared with injection of 08-Obstetrics-8026.qxd  5/11/2007  3:02 PM  Page 64
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saline, injection of 20 IU of oxytocin in the umbilical vein lacerations detected more sphincter tears. Anal endosonog-

after delivery shortens the third stage, with no effect on raphy with immediate repair of these tears is associated

blood loss, in a small trial.10 with less-severe fecal incontinence at 1 year compared with

clinical examination only.14

 

Active management

Type of suture

Active management should be the routine management of

choice for women expecting to deliver a baby by vaginal Absorbable synthetic materials should be used for all layers

delivery in a maternity hospital11 (see Figure 8.1). of the repair. Compared with catgut (plain or chromic),

Active management of the third stage usually consists of:     absorbable synthetic sutures (polyglycolic acid [Dexon] or

polyglactin [Vicryl]) for perineal repair following child-

• prophylactic oxytocic at delivery of anterior shoulder or     birth decrease a woman’s experience of short-term (3 days)

after delivery of baby                                                15 pain . There is also less need for analgesia, reduced rate of

• uterine massage/fundal manipulation                      suture dehiscence up to day 10, and less need for resuturing • controlled cord traction.                                     at ≤ 3 months. There is no significant difference in long-

term pain. Removal of suture material is significantly more

Expectant management of the third stage usually common in the polyglycolic acid and polyglactin groups,

consists of: but most trials used 0 to 2-0 sutures. Although this is con-

cerning, clinical experience has shown suture removal is

•                                                      necessary < 5% of the time when using 3-0 or finer sutures Using gravity and maternal expulsive efforts.

• and performing subcuticular skin closure. There is no dif- No cord traction, fundal pressure, or uterine massage,

and no uterotonic drugs. ference in the amount of dyspareunia experienced by

women.

Compared with expectant management, There is no randomized controlled trial (RCT) compar- active manage-

ment ing Dexon and Vicryl. Compared with Dexon, a new  (in the setting of a maternity hospital) is associated

with  monofilament suture (Bioxin) is associated with more  reduced risks  of:  maternal blood loss  ;  PPH  of more

than 500 ml;                                             reported problems in the suture area. 16 need for blood transfusion ; hemoglobin < 9 g/dl at 24–48 hours postpartum; and prolonged third stage of labor 11 . No differences in retained placenta or need for surgical evacuation are seen. Active management with     Continuous vs interrupted repair

use of ergometrine is associated with an increased risk of Compared with an interrupted (one stitch vagina, inter-

maternal nausea, vomiting, and raised blood pressure. No     rupted for perineal muscle and skin) repair, a continuous advantages or disadvantages are apparent for the baby, and     suture of rapidly absorbed 2-0 polyglactin 910 suture is there are similar rates of breastfeeding at 6 weeks.    associated with less pain at 10 days.17 Homebirths and women with bleeding disorders, anemia,       Compared with interrupted sutures, a continuous subcu-prior PPH, multiparity, hypertension, and previous    ticular suture technique of perineal repair is associated with cesarean delivery were excluded from most studies on active     less pain for up to 10 days postpartum. No differences are management of the third stage of labor. seen in the need for analgesia, need for resuturing of the

wound, or in dyspareunia. There are no differences in long-

term pain and failure to resume pain-free intercourse within 3

Repair of laceration (or episiotomy) months of the birth. The continuous technique is associated

 

Closure vs non-closure with less need for the removal of sutures.18 Compared with a

three-stage repair, including a last stage of skin closure, a two-

Compared with non-closure, stage repair leaving the skin unsutured is associated with less  closure of first- and second-

degree perineal lacerations after vaginal delivery is associ-     pain and dyspareunia 3 months postpartum.19 ated with similar pain scores, but better healing (at 10 days

and 6 weeks) 12, 13 .

Third and fourth degree

 

Anal ultrasound Approximation (end-to-end) and overlap technique for

third- or fourth-degree laceration repair are associated with

Compared with a clinical examination only, anal    similar outcomes.20,21 Polyglactin (Vicryl) and polydioxanone endosonography with clinical examination immediately    (PDS) are associated with similar outcomes.21 There are no after delivery in nulliparous women with second-degree RCTs that assess the need for prophylactic antibiotics.  08-Obstetrics-8026.qxd  5/11/2007  3:02 PM  Page 65
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Perineal pain control                       For persistent pain: Compared with placebo, women treated

with ultrasound for persistent perineal pain and/or dyspareu-

Oral non-steroidal 24  nia are  less likely to report pain with sexual intercourse.

anti-inflammatory drugs

 

There are no RCTs to accurately assess the effectiveness of     Anesthesia oral non-steroidal anti-inflammatory drugs (NSAIDs) for

perineal pain control. Spinal, epidural, or general anesthesia is required if compli-

cations arise such as management for retained placenta,

intractable PPH, or uterine inversion.

Rectal non-steroidal

 

Compared with placebo,                              Postpartum/breastfeeding NSAID anti-inflammatory drugs

rectal suppositories     after active management

(indomethacin or diclofenac) are associated with less pain up

to 24 hours after birth, and less requirement for additional     of third stage analgesia in the first 24 hours and 48 hours postpartum.22 No information is available on pain experienced more than     • Hypertension and headache are associated with miso-72 hours after birth or other outcomes of importance to       prostol and ergotamine use women such as the impact on daily activities, resumption of     • No known complications with breastfeeding after use of sexual intercourse, and the impact on the mother–baby rela-       uterotonics. tionship. Rectally administered NSAIDs appear to provide

effective pain relief in postpartum women. Although rectal

NSAIDs appear to offer adequate pain relief in the immediate     Infant postpartum period, more studies are needed to assess the

acceptability of this route of administration. • No advantages or disadvantages apparent for the infant

with active management

• No differences in breastfeeding or onset of jaundice with

Topical anesthetics                          active management.

Compared with placebo, topical anesthetics applied to the

 

perineum are associated with similar pain relief up to    Delivery note 24 hours and 24–72 hours postpartum, but women are more

satisfied.23 Compared with placebo, Epifoam (1% hydrocor-

A detailed note should address the essential and suggestive

tisone acetate and 1% pramoxine hydrochloride in a muco- criteria for neonatal encephalopathy pertinent to immedi-

adhesive foam base) use is associated with less additional     ate neonatal status, such as assessment of fetal heart testing,

 

analgesia, whereas lidocaine showed no difference with Apgar scores, umbilical cord pH, and base deficit  (see  23  regard to additional analgesia use compared with placebo.  Chapter 27).

Compared with indomethacin vaginal suppositories, topical

anesthetics have similar mean pain scores.
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Intrapartum fetal monitoring

 

Suneet P Chauhan

 

KEY POINTS but can be applicable to antepartum monitoring. No  2  distinction is made between short- and long-term variability.

• Compared with intermittent auscultation, the use of con- Accelerations, decelerations, bradycardia, and tachycardia can

tinuous electronic fetal heart rate (FHR) tracing signifi- be quantified by describing the nazir/zenith and the duration

cantly increases the rate of operative interventions     in minutes and seconds of the FHR change. A recurrent decel-

(vacuum, forceps, and cesarean delivery) for non-reassur-     eration occurs with ≥ 50% of uterine contractions in any 20

ing patterns, but it does decrease the likelihood of neona-     minute period. The definition of reassuring FHR tracing is

tal seizures and perinatal mortality secondary to hypoxia. normal (110–160 beats/min) FHR baseline, moderate (6–25

• With persistent non-reassuring FHR pattern, intrauter- beat/min) variability, presence of accelerations, and absence

ine resuscitation with tocolytics or amnioinfusion    of decelerations. The definition of non-reassuring FHR test-

(if variable decelerations) reduces the need to proceed ing (NRFHT) is controversial, but is usually recurrent late

with emergent cesarean delivery but does not reduce the     decelerations, bradycardia, or absent or minimal (≤ 5) vari-

likelihood of asphyxial injury.                                ability. The pattern leading to such interpretation should be • The labor of women at risk for poor peripartum out-     documented in the medical record.

comes should be monitored with continuous electronic       In relation to uterine activity, hyperstimulation is defined

FHR tracing.                                            as ≥ 6 contractions in 10 minutes (see also Chapter 17, page • Reinterpretation of the FHR tracing, especially knowing     159). Hypertonus is a single contraction lasting > 2 minutes.

the neonatal outcome, should be done cautiously. Terms such as ‘asphyxia’, ‘hypoxia’, and ‘fetal distress’

• There is insufficient evidence to assess computerized should not be used in the interpretation of FHR tracing.

FHR monitoring.

• ST analysis may be beneficial in women with non-

reassuring FHR on continuous monitoring. No benefit of     pH definitions

ST analysis is observed with proper use of fetal scalp     • Acidemia: increased concentration of hydrogen ions in

sampling.

•                                                        blood.

Fetal pulse oximetry is not associated with significant     • Acidosis: a pathologic condition marked by increased

maternal or neonatal benefits compared with continu-

concentration of hydrogen ions in tissue.

ous FHR monitoring alone.                               • Hypoxemia: decreased oxygen content in blood.

• Hypoxia: a pathologic condition marked by decreased

Background                       level of oxygen in tissue.

• Asphyxia: usually acidemia, hypoxia, and metabolic aci-

In 2002, about 3.4 million (85% of approximately 4 million dosis. All of these criteria must be present to entertain a

live births) fetuses in the USA were monitored with contin- diagnosis of possible intrauterine asphyxia: (1) pH

uous electronic fetal heart rate (FHR) tracing, making it the        < 7.00; (2) Apgar ≤ 3 at > 5 minutes, and (3) neonatal most common obstetric procedure.1 neurologic sequelae (e.g. seizures, coma, hypotonia,

etc.).3 This term should be used with caution, and never

 

Fetal heart definitions                  before birth. (see also Chapter 27)

 

Adapted from the National Institute of Child Health and     Incidence Human Development Research Planning Workshop,2 the def-initions of FHR patterns are described in Table 9.1. The The prevalence of cesarean delivery (CD) for non-reassuring

definitions were developed for intrapartum monitoring                                                4 FHR (NRFHR) testing is 3% and it is increasing. 09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 68
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Table 9.1   Definitions of fetal heart rate (FHR) patterns

 

Pattern                                                            Definition

 

Baseline FHR The mean FHR rounded to increments of 5 beats/min during

a 10 min period

The baseline must be present for a minimum of 2 min

May need to compare the previous 10 min segment to

determine the baseline

 

Baseline FHR variability                                            Fluctuations in the FHR over 2 cycles/min or greater

Variability is quantitated as the amplitude of peak-to-trough

in beats/min

Absent – amplitude range undetectable

Minimal – amplitude range ≤ 5 beats/min Moderate (normal) – amplitude range 6–25 beats/min

Marked – amplitude range > 25 beats/min

 

Acceleration An abrupt (peak within 30 s) increase in the FHR from the

recently calculated baseline

Acme is ≥ 15 beats/min above baseline, lasting for 15 s or more and < 2 min from the onset to return to baseline

Before 32 weeks, acceleration is acme ≥ 10 beats/min over the baseline and lasting at least 10 s but < 2 min 

Prolonged acceleration if it lasts beyond 2 min but less

than 10 min

If the acceleration is for 10 min or longer, then it is a

baseline change

 

Bradycardia                                                    Baseline FHR < 110 beats/min

 

Early deceleration In association with a uterine contraction, a visually apparent,

gradual (onset to nadir ≥ 30 s) decrease in FHR with return to baseline FHR

The nadir of the deceleration occurs at the same time as the

peak of the contraction

 

Late deceleration In association with a uterine contraction, a visually apparent,

gradual (onset to nadir ≥ 30 s) decrease in FHR with return to baseline FHR

The onset, nadir, and recovery of the deceleration occur 

after the beginning, peak, and end of the contraction,

respectively

 

Tachycardia                                                     Baseline FHR > 160 beats/min

 

Variable deceleration An abrupt (onset to nadir < 30 s) decrease in the FHR below the

baseline FHR

The decrease in FHR is at least 15 beats/min, lasting for 15 s or

more but less than 2 min

 

Prolonged deceleration                                           Decrease in FHR from baseline ≥ 15 beats/min, lasting ≥ 2 min

but < 10 min from onset to return to baseline FHR

If the deceleration is for 10 min or longer, then it is a FHR

baseline change

 

Adapted from The National Institute of Child Health and Human Development Research Planning Workshop.2 09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 69
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Risk factors and predictors of         ability to detect acidemia (umbilical arterial pH < 7.15 in this study) than intermittent auscultation: a sensitivity of 97% vs abnormal fetal heart rate 34% and a higher positive predictive value of 37% vs 22%,

The risk of CD for NRFHR is > respectively. 10 Continuous tracing of FHR was not only supe-

20% in women with moder-

rior with detection of respiratory and mixed acidosis but also

ate/severe asthma, severe hypothyroidism, severe pre-

for metabolic acidosis as well. It is possible that the ominous

eclampsia, post-term or fetal growth restriction with

4 FHR patterns are poorly assessed by intermittent ausculta-

abnormal Doppler studies.

tion. Logistically, it may not be feasible to adhere to guide-

Use of likelihood ratio suggests that fetal movement count,

lines of how frequently the heart rate should be auscultated.

abnormal FHR on admission, vibroacoustic stimulation,

One prospective study noted that the protocol for intermit-

amniotic fluid index, contraction stress test, and the modified

and completed biophysical profile are poor diagnostic tests to               11 tent auscultation was successfully completed in only 3% of

4                      the cases.

identify which patients will require emergent CD. Umbilical

Even though the use of continuous electronic monitoring

artery systolic/diastolic ratio, however, is a reliable test to pre-

of FHR does not decrease the prevalence of cerebral palsy, it

dict the need for CD for NRFHR.

assists in determining if the injury occurred during the

ante- or intrapartum period. Review of the FHR tracing of

 

Management neurologically injured newborns indicates that the majority

of them had an abnormal pattern consistent with asphyxial

Continuous electronic fetal injury                              12 prior to the onset of labor. Moreover, a pregnancy

with chronic fetal compromise may develop superimposed

heart rate monitoring vs acute asphyxia, in which case the impairment may be more

intermittent auscultation  severe than if the sentinel event and injury occurred during

labor.

The proven benefit of continuous FHR monitoring, com-

Not all pregnancies should be monitored with intermittent

pared with intermittent FHR monitoring, is a 39% decrease in neonatal seizures.   Risks with the use of continuous elec-5,6 auscultation because those at risk for adverse outcomes like

cerebral palsy, neonatal encephalopathy, and perinatal death

tronic FHR monitoring compared with intermittent auscul-

should be monitored with continuous FHR tracing during

tation are increased rate of cesarean and operative vaginal          13 labor. Thus, high-risk pregnancies that underwent antepar-deliveries. Perinatal mortality is similar (0.4 vs 0.6%), with

tum surveillance should not be evaluated with intermittent

larger numbers needed to make the 34% benefit (about

0.2–0.5% decrease in perinatal mortality) significant.                     4 NRFHR pattern. These include FGR, oligohydramnios, 6 auscultation, nor should those who are likely to have CD for a

Perinatal mortality secondary to fetal hypoxia is decreased     polyhydramnios, placenta previa, post-term (≥ 42 weeks), (0.07 vs 0.19%).5 The incidence of cerebral palsy (CP) has

multiple gestation, isoimmunized pregnancy, prior intrauter-

been evaluated only in studies which compared continuous

ine fetal death (IUFD), or maternal renal disease, diabetes,

electronic fetal monitoring and scalp pH vs intermittent aus-

pre-eclampsia, collagen disorders, hemoglobinopathies, and

cultation, and is similar (0.4 vs 0.3%). Given the incidence of

CP, and the fact that > cardiovascular disease. Additionally, parturients should be

70% of cases of CP occur before the

monitored with continuous tracing of FHR if they have been

onset of labor and only about 4–10% intrapartum, it might

induced or augmented, or have dysfunctional labor, tocolyt-

be difficult for intrapartum FHR monitoring to prevent CP.

ics administered more than once an hour, suspected FHR

The benefit in reduction of seizures has been demonstrated

abnormalities with auscultation, abnormal fetal presentation,

consistently, although the long-term neurological effects of

these seizures are minimal. Thus, it is reasonable to discuss 6 regional anesthesia, abruption, infection, preterm labor, prior

the options with the patients. Admittedly both patients and 7  tonic uterus, and meconium staining of the amniotic fluid.

7 CD (vaginal birth after cesarean [VBAC]  attempt), hyper-

clinicians prefer FHR monitoring as the method to evaluate

the fetus during labor. The explanations for the preference 8 FHR monitoring should be continued until delivery. If

CD is performed, internal scalp monitoring can be contin-

include the ease of use, the reassurance women derive from

ued until delivery, while external monitoring can be discon-

hearing the heart beat during labor, and the different value

tinued when the abdominal preparation begins.

patients and clinicians place on the route of delivery and

neonatal outcomes. Compared with pregnant patients and

mothers, obstetricians overestimate the burden posed by a     Reviewing electronic

CD, and, contrary to obstetricians, women value a newborn     fetal heart rate monitoring with permanent neurological handicap over neonatal death.9

Clinicians choosing to utilize intermittent auscultation When electronic fetal monitoring is utilized during labor the

should be aware of some of the problems associated with its nurses or physicians should review it frequently. If the patient is

use. Electronic FHR monitoring has a significantly better a low-risk pregnancy, the FHR tracing should be reviewed every  09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 70
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30 minutes in the first stage of labor and every 15 minutes     Computerized fetal heart rate

during the second stage. The corresponding frequency for high-     monitoring risk parturients is 15 and 5 minutes. The maternal pulse should

be taken to make sure the FHR is indeed fetal, and not mater- Measured by interobserver agreement, the reliability of

nal. Healthcare providers should document  that they have electronic fetal monitoring is not very good. There is insuf-

reviewed the tracing by a narrative note or use of comprehen- ficient evidence to assess if computerized evaluation

sive flow sheets or by placing one’s initials on the monitor strip, improves perinatal outcomes, as there is no trial available.17

if it is reassuring.7 Among low-risk patients, it is more feasible to confirm that the strips are reviewed according to the guidelines,

while among high-risk patients, compliance during active

phase, and especially during the second stage of labor, is more Management of abnormal fetal

demanding and difficult. The FHR tracing, as a part of medical     heart rate (Figure 9.1) chart, should be labeled and available for review if the need

arises. Alternatives like computer storage of the FHR tracing                                        7 FHR should be evaluated in labor: that do not permit overwriting or revisions are reasonable, as

are microfilm recordings.7                                          • In low-risk women: every 30 minutes in the first stage

Due to the inter- and intraobserver variability, FHR trac- active phase, and every 15 minutes in the second stage.

ing should be interpreted cautiously and preferably without     • In high-risk women (see below): every 15 minutes in the knowing the neonatal outcome. When four obstetricians, for first stage active phase, and every 5 minutes in the second

example, examined 50 cardiotocograms, they agreed on only       stage. 22% of the cases. Two months later, during the second

review of the same 50 tracings, the clinicians interpreted     The best time for evaluation is after a contraction. 21% of the tracings differently than they did during the first Gestational age, medications (Table 9.2), prior fetal

evaluation. 14 assessment, and obstetric and medical conditions should be  Factors that influence the interpretation of car-

diotocograms include the clinician’s experience, whether the accounted for correct interpretation of FHR tracing, and

tracing is normal vs equivocal or ominous, with greater     clinicians should be cognizant of it.7

agreement if the tracing is reassuring, and the time of the The presence of acceleration usually assures that the fetus

day, with possibly greater error at night. With retrospective is not acidotic (pH < 7.20). If spontaneous acceleration is

reviews, the foreknowledge of neonatal outcome alters the not present, and/or NRFHR is present, digital scalp or

impressions of the tracing. Given the same intrapartum vibroacoustic stimulation should be done to elicit an accel-

tracing but opposite neonatal outcomes, the reviewer is eration (see Figure 9.1). Even an acceleration of 10 beats over

more likely to find evidence of fetal hypoxia and criticize the baseline is usually reassuring. Allis clamp and scalp puncture

obstetrician’s management if the outcome was supposedly have been used to elicit acceleration, but are less safe. Digital

poor vs good.15 scalp stimulation (gentle stroking of the fetal scalp for 15

The positive predictive value of NRFHR for cerebral seconds) is the test with the best predictive accuracy among

palsy is about 0.1%.7                                                                                  18 these four. There are currently no RCTs that address the The false-positive rate is extremely high (99%) for FHR tracing and abnormal neonatal outcome, safety and efficacy of digital scalp or vibroacoustic stimula-

especially cerebral palsy.16 tion used to assess fetal well-being in labor in the presence of

NRFHR. If the FHR increases, then labor should continue,

since an acceleration following fetal stimulation indicates

External vs internal fetal heart rate                                       18 that the likelihood of low scalp pH is 2%. In the absence of

monitoring                              an acceleration, the likelihood is 38%.

With a persistent non-reassuring FHR tracing, a scalp pH

External FHR monitoring is accomplished via a Doppler should be attempted, if available. If the results of scalp pH is

ultrasound device applied to the maternal abdomen. An     < 7.20 or lactate > 4.8 mmol/L, then delivery should be internal scalp electrode (‘scalp lead’) measures the R-R                                                19 accomplished expeditiously, usually by CD (see Figure interval between consecutive beats. This provides an accu- 9.1). The sensitivities of abnormal scalp pH or lactate to

rate representation of FHR variability. There are no ran- predict moderate to severe hypoxic-ischemic encephalopa-

domized controlled trials (RCTs) comparing these two thy are 50% and 66%, respectively, while the corresponding

monitoring techniques. Internal monitoring is used in gen-                                   19 specificities are 73% and 76%. If the results are scalp pH eral for FHR that cannot be consistently assessed by external     ≥ 7.20 or lactate ≤ 4.8 mmol/L, continuous careful FHR monitoring. Contraindications to internal monitoring monitoring should continue, with repeat scalp stimulation

include maternal infections such as human immunodefi- and/or pH if NRFHR persists. Several RCTs of continuous

ciency virus (HIV), and active hepatitis B or C, fetal throm- vs intermittent FHR monitoring in labor used scalp pH in

bocytopenia, etc. Otherwise, internal monitoring is safe.                                                           6 concomitance with continuous FHR monitoring. Scalp pH 09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 71

 

Intrapartum fetal monitoring 71

 

NRFHR                      Consider:

Discontinue labor stimulant

Change maternal position

Hydration

Oxygenation

 

Scalp stimulation (or VAS)

 

No                                   Yes

Acceleration                                                     Continue labor

 

Assess FHR:

 

•                                                         Yes  Recurrent variable deceleration/oligohydramnios                               amnioinfusion

 

•                                                         Yes  Bradycardia, recurrent late, variable decelerations                                terbutaline

  (especially if with hyperstimulation)

 

Persistent NRFHR

 

s

No

Ye

 

Scalp pH

 

pH <7.20 or lactate > 4.8 mmol/L

 

No

Delivery

FFiiggu urre e  9 9..1 1

Algorithm for the management of non-reassuring fetal heart rate tracing in labor. FHR, fetal heart rate; NRFHR, non-reassuring fetal heart rate, i.e. recurrent late decelerations, bradycardia,     beats/min variability. VAS, vibroacoustic stimulation. ≤ 5 

 

may not be feasible in cases with cervical dilatation < 3 cm.     variable decelerations) transcervical amnioinfusion signifi-To be beneficial, the scalp pH machine needs to be reliable     cantly reduces the rate of persistent variable decelerations, and readily available, with prompt results. cesarean delivery for suspected NRFHR, and overall CD

If neither acceleration nor a scalp pH can be obtained,                                  20 compared with no treatment . The incidence of umbilical then the management of NRFHR tracing depends on the    arterial pH < 7.20 is decreased. Postpartum endometritis is abnormality. decreased, too. There is a non-significant 49% decrease in

When the FHR abnormality is                                                 20 recurrent variable decelera-perinatal mortality. Transabdominal amnioinfusion should tions (usually with preceding oligohydramnios), amnioinfu- be considered if amniotomy cannot be done and an intrauter-

sion to relieve cord compression should be utilized (see Figure ine pressure catheter placed, since it has similar effects, reliev-

9.1). 20 Prophylactic (for oligohydramnios, and therefore sus- ing persistent recurrent variable decelerations and lowering

picion of later variable decelerations) or therapeutic (for     the incidence of umbilical arterial pH < 7.20 in two small 09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 72
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Table 9.2   Effect of medications and fetal heart rate (FHR) patterns

 

Medications                          Study design                             Effect on FHR

 

Butorphanol                        Case–control                            Transient sinusoidal FHR pattern

Cocaine                            Case–control                            No characteristic changes in FHR pattern

Corticosteroid                         RCT                                      Decrease in FHR variability with betamethasone 

but not dexamethasone

Magnesium sulfate                    RCT and retrospective                     A significant decrease in the FHR baseline 

and variability; inhibits the increase in 

accelerations with advancing gestational age

Meperidine                         RCT                                  No characteristic changes in FHR pattern

Morphine                        Case–control                          Decreased number of accelerations

Nalbuphine                        RCT                                 Decreased the number of accelerations,

long- and short-term variation

Terbutaline                            Retrospective                              Abolishment or decrease in frequency of late and

variable decelerations

Zidovudine                         Case–control                            No difference in the FHR baseline, variability,

number of accelerations or decelerations

RCT, randomized clinical trial. Adapted from Chauhan and Macones.7

 

trials.21,22 The limited evidence available suggests that there is when NRFHR is diagnosed during labor. Such time may be

no advantage to using amnioinfusion prophylactically as useful for preparing for cesarean section or operative deliv-

opposed to therapeutically (see Chapter 16). The trials ery, setting up regional analgesia, transferring a woman at

reviewed are small; it is impossible to address the possibility of home or in a unit without the necessary surgical or neona-

rare but serious maternal adverse effects of amnioinfusion. tal facilities, to an appropriate hospital, or reviewing the

The mechanism of effectiveness of amnioinfusion is    need for urgent delivery.

relief of the umbilical cord compression thought to be caus- In the presence of NRFHR, concomitantly with perform-

ing the variable decelerations. ing scalp stimulation and/or scalp pH, intrauterine resusci-

Amnioinfusion can be done by a bolus or continuous    tation can be attempted (see Figure 9.1) with:

infusion technique, with similar ability to relieve recurrent     • Maternal position change to left or right lateral: variable decelerations. Neither pumps nor warmers are nec-       • there is insufficient evidence (no trial) to assess by essary with amnioinfusion. In fact, the use of an infusion

itself the effect of intrapartum maternal position

pump during amnioinfusion significantly increases the risk

change on fetal status.

of fetal compromise. Either lactated Ringer’s solution or     • Hydration: normal saline can be used to place a crystalloid solution       • there is insufficient evidence (no trial) to assess by into the uterus without altering the neonatal electrolyte

20 itself the effect of intrapartum maternal hydration on

imbalance.

fetal status.

For bradycardia, or recurrent late or variable decelera-     • Oxygenation:

tions, tocolytics can be used to abolish uterine contractions,        • there is insufficient evidence (no trial) to assess by especially if hyperstimulation is present. During suspected

NRFHR, compared with no treatment, β itself the effect of intrapartum maternal oxygen on

-mimetics (terbu-

taline 0.25 mg subcutaneously or hexoprenaline 10 µ          fetal status.

g    • Labor stimulant should be discontinued:

intravenously) are associated with fewer failed improve-       • there is insufficient evidence (no trial) to assess by ments in FHR abnormalities.23 There is insufficient evi-

itself the effect of labor stimulant discontinuation on

dence to evaluate the effect on important neonatal outcomes

fetal status.

such as umbilical artery pH, given the small numbers. When

terbutaline is compared with magnesium sulfate (4 g over Intravenous fluid bolus of 1000 ml, lateral positioning, and

10 minutes), the β-mimetic is faster acting and more effec-     O administration at 10 L/min via non-breather facemask 2 tive, with similar maternal cardiovascular side effects. 24 are (together) effective resuscitative measures to improve

Thus, β                                                                                     25-mimetics are a useful treatment for ‘buying time’ fetal oxygen saturation (FSpO ) during labor . The evidence 2 09-Obstetrics-8026.qxd  5/11/2007  3:03 PM  Page 73
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is from patients with normal FHR, and at present it is a operative deliveries. There is insufficient evidence that it

reasonable assumption that the findings are applicable to the conveyed any benefit, which may reflect limitations of the

non-reassuring FHR pattern. technique or, alternatively, the smaller numbers available

Additional steps with the management of non-reassuring                                   32 for analysis from the single trial.

FHR tracing might include (no trials available):                    These findings (mostly in fetuses > 34 weeks old) support

• the use of fetal ST waveform analysis when a decision

Tocomonitoring assessment for hyperstimulation.

• has been made to undertake continuous electronic FHR

Cervical examination to assess rapid dilation or descent,

monitoring during labor. However, in most labors, techni-

and to ensure that the umbilical cord has not prolapsed.

• cally satisfactory cardiotocographic traces can be obtained

Maternal blood pressure monitoring, especially among

by external ultrasound monitors, which are less invasive

those who have received regional anesthesia. If hypoten-

sion is present in conjunction with non-reassuring FHR 29  ECG analysis). The largest trial of fetal ECG analysis  than internal scalp electrodes (which are required for

7 used

pattern, ephedrine or phenylephrine may be utilized.

guidelines for clinicians that recommended no action if

cardiotocography was normal, regardless of ST waveform

Piracetam for non-reassuring analyses. A better approach might be to restrict fetal ST

fetal heart rate in labor waveform analysis to those fetuses demonstrating NRFHR

on FHR monitor.

Piracetam, a derivative of γ-aminobenzoic acid, is thought

 

to promote the metabolism of the brain cells when they are     Fetal pulse oximetry hypoxic. There is not enough evidence to evaluate the use of

piracetam for NRFHT in labor. Compared with placebo, A normal fetal oxygen saturation in labor is 35–65%. A fetal

piracetam is associated with a non-significant trend to     pulse oximetry showing FSpO 2 < 30% for at least > 2 min-reduced need for cesarean section, and similar incidences of utes is associated with a higher risk for low fetal arterial pH

low Apgar scores, or neonatal respiratory problems and and metabolic acidosis. The fetal oxygen sensor lies against

signs of hypoxia.26 the fetal cheek. The use of fetal pulse oximetry has been

evaluated as an adjunct to continuous electronic FHR mon-

 

Operative delivery for non-reassuring        itoring during labor.

Fetal pulse oximetry (FPO) with continuous FHR tracing

fetal heart rate in labor                      is associated with a similar overall cesarean section rate

compared                       33 to continuous FHR only. There are less

There are no contemporary trials of operative vs conserva-

cesarean and operative deliveries for non-reassuring fetal

tive management of suspected fetal NRFHR testing. In the

only old trial, there is no difference in perinatal mortality.                    33 only group. 27 status in the FPO plus FHR group compared with the FHR

The only reported neonatal seizure occurred

in the FHR only group. No differences are seen for

Fetal electrocardiogram for fetal endometritis, intrapartum or postpartum hemorrhage,

monitoring in labor base excess, admission to the NICU or fetal/neonatal  uterine rupture, low Apgar scores, umbilical arterial pH or

death.33 No difference is seen in the overall cesarean or oper-

The use of the fetal electrocardiogram (ECG) has been eval-

ative delivery rates because more CD were performed for

uated as an adjunct to continuous electronic FHR monitor-

28 monitoring dystocia in the FPO group. Non-reassuring fetal

ing during labor.   The use of internal monitoring with a

scalp lead is mandatory to obtain ECG. Three studies 33  heart rate  may predict the need for delivery by cesarean sec-

assessed the ST segment,     whereas one the PR interval.                         34–36 29–31                                        32       tion for dystocia, despite adequate fetal oxygenation.

The use of ST waveform analysis is associated with fewer                                  37 Three other trials showed similar results, and a large

trial also showed no benefit. Given the above evidence,

fetal scalp samples during labor and fewer operative (CD

routine use of FPO in labor is not recommended.

and operative vaginal) deliveries. Neonatally, fewer babies have severe metabolic acidosis at birth (cord pH < 7.05 and base deficit > 12 mmol/L), but similar numbers have pH

 

< 7.05 or 7.15. There is a strong trend for lower    References encephalopathy, and similar neonatal intensive care unit (NICU) admissions and perinatal mortality.29,30 1. Martin JA, Hamilton BE, Ventura SJ et al. Births: final data for 2002.  One recent

smaller study did not observe such differences, and reported         Natl Vital Stat Rep 2003; 52(10): 1–113. [II–3].

a lower incidence of fetal scalp sampling in the ST group. Planning Workshop. Electronic fetal heart rate monitoring: research  31 2. National Institute of Child Health and Human Development Research

The use of PR interval analysis yields similar results to guidelines for interpretation. Am J Obstet Gynecol 1997; 177:

ST analysis, as it is associated with a trend towards fewer         1385–90. [review]
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Analgesia and anesthesia in pregnancy
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KEY POINTS                       • Compared with the standard epidural approach, com-bined spinal epidural (CSE) has been shown to produce • In every hospital providing labor and delivery services, a quicker (by about 6 minutes) onset of analgesia, to

anesthesia personnel have to be available on a 24-hour       result in a lower total dose of local anesthetic over the

basis, with the ability to perform a cesarean delivery       course of the labor, to achieve a lower median visual ana-

(CD) within 30 minutes from decision, and at least one       log pain score earlier in labor, to increase the incidence

qualified anesthesiologist responsible.                           of maternal satisfaction, to have a lower incidence of • Not all laboring women desire the services of an      incomplete block, and possibly lower incidence of instru-

anesthesiologist.                                                  ment-assisted deliveries, but more pruritus. • Intravenous pain relief is much inferior to neuraxial     • For CD, neuraxial is the analgesia of choice. Spinal

analgesia, is minimally effective, and is associated with (intrathecal) anesthesia is more advantageous over

several maternal and fetal/neonatal side effects. epidural due to its association with quicker onset of

• Neuraxial analgesia provides the best pain relief in       adequate analgesia. Other advantages cited are its sim-

labor, and should be available to all laboring women       plicity, lower drug doses, and superior abdominal mus-

upon request.                                               cle relaxation. Compared with an epidural, the spinal • It is not necessary to obtain a platelet count before neu- technique is associated with a similar failure rate, need

roaxial analgesia. If known, women with platelet counts for additional intraoperative analgesia, need for conver-

of                3 ≥ 100 000/mm can safely receive neuraxial analgesia.

sion to general anesthesia intraoperatively, maternal sat-

Women with platelet counts of 50 000 to 99 000/mm3 are isfaction, need for postoperative pain relief, and

potential candidates for neuroaxial analgesia.                    neonatal intervention. • As there seems to be no benefit from delaying an    • Hypotension following spinal analgesia for CD can be

epidural, the decision of when to place epidural analge- decreased by crystalloid or colloid administration,

sia should be made individually with each woman.            ephedrine or phenylephrine, and lower limb compression. • An epidural is associated with several obstetric effects,     • General anesthesia for CD should be avoided if at all

such as a 23 minute longer first and 16 minute longer       possible, as it is associated with a threefold risk of mater-

second stages of labor, as well as increased use of oxy- nal death compared with neuraxial analgesia. The

tocin augmentation, a trend for increased incidence of biggest risk is being unable to intubate or ventilate the

fetal malposition, an increased risk of instrumental vagi- patient. There are no evident advantages to general anes-

nal birth, and a strong trend for increased incidence of thesia in the absence of a contraindication to a neuraxial

CD for non-reassuring fetal heart rate (NRFHR) testing.       approach. • An epidural is also associated with increased risk of

fever, hypotension, and urinary retention.

 

• Women should be counseled about these risks before labor.     History • Neuraxial analgesia complications also include hypoten-

sion, postdural headache, hematoma, and respiratory In 1847 Dr Simpson first administered ether to a woman

depression from opioid use. during childbirth. The practice of obstetric anesthesia has

• Discontinuation of an epidural late in labor does not changed markedly since. In 2004, about 60% (2.4 million)

prevent obstetric effects of the epidural. of laboring US women chose and received an epidural or

• Use of low doses of anesthetic, prophylactic prehydra- combined spinal–epidural. Women in labor now receive

tion, and ephedrine can decrease the incidences of analgesia rather than anesthesia, with the goal of enabling

hypotension and consequent NRFHR testing. maternal mobility during labor. Refined anesthetic  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 76
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techniques for women requiring cesarean delivery (CD) anesthetics and support vital functions in emergencies, and

have decreased substantially the number of maternal deaths of at least one qualified anesthesiologist responsible for all

directly related to anesthesia.                                                                                     2 anesthetics administered, is recommended. Breastfeeding

is not affected by the choice of anesthesia.

 

Definitions

Analgesia:                                                   LABOR ANALGESIA From the Greek for ‘no pain’: partial or com-

plete relief of pain sensation (absence of sensitivity to pain)     Non-neuraxial labor analgesia without loss of consciousness.

Systemic analgesia

Anesthesia:   From the Greek for ‘no sensation’: historically defined as loss of sensation and total/partial consciousness. Opioids (intravenous/intramuscular)

Recently, the distinction between the definitions of analge- Numerous choices exist for systemic analgesia during the

sia and anesthesia has not been maintained, with these two first stage of labor, including intravenous (IV) meperidine,

terms used interchangeably. buprenorphine (Buprenex), butorphanol (Stadol), or

nalbuphine (Nubain), which are all opioid agonist–

antagonists, as well as pentazocine, fentanyl (Duragesic),

General comments morphine, hydromorphone, oxycodone, their derivatives,

or other opioids. Characteristics of some of these drugs are

Labor is associated with two sources of pain: visceral pain at T-     shown in Table 10.1. 10 through L-1 from uterine contractions and cervical dilata-

tion, and somatic pain transmitted by the pudendal nerve at     Efficacy:   These drugs are similarly efficacious, or better S2 through S4 from descend and consequent pressure of the stated, similarly minimally efficacious in relief of maternal

fetal head on pelvic floor, vagina, and perineum.1 This pain is     labor pain. Compared with placebo, meperidine (Demerol) amenable to safe intervention. While not all laboring women 100 mg intramuscular (IM) in early labor is associated with

desire the services of an anesthesiologist, maternal request is     a very modest (17 mm) reduction in visual analogue scale a sufficient medical indication for pain relief in labor                                                  3,4 . (VAS) pain score at 30 minutes . Request for epidural is

Pregnant women have a unique physiology compared delayed to 232 compared with 75 minutes, with no further

with the general population. After the first trimester, they are 4  analgesia in 32 vs 4% of women in one small study.

at increased risk for aspiration of gastric contents, have Satisfaction despite more sedation, nausea, and vomiting is

decreased oxygen reserve, and are much more likely to be more common with meperidine, whereas neonatal out-

difficult to intubate than a non-pregnant woman. Pregnant                      4 comes are similar. patients should be positioned with left uterine displacement There is not enough evidence to evaluate the comparative

when supine after about 22–24 weeks of gestation. Left uter- efficacy of the various opioids used for analgesia in labor.

ine displacement prevents aortocaval compression, which There are problems with methodological quality of some of

can result in a marked decrease in venous return to the heart the trials, and lack of consistency in the way various out-

and a subsequent drop in cardiac output. The ability to com- comes were reported. For instance, maternal pain relief is

pensate for aortocaval compression is compromised in the sometimes reported on a VAS, sometimes using a variety of

presence of neuraxial analgesia or anesthesia. When consid- categorical scoring systems, at different time points after

ering anesthesia or analgesia, one must take into account drug administration, sometimes considered change from

that pregnant women are more sensitive to sedative hyp- baseline, etc. There is no evidence of a difference between

notics, local anesthetics, and the inhaled anesthetic agents     meperidine (Demerol) and tramadol (Ultram) in terms of than non-pregnant women. Maternal mortality associated pain relief, interval to delivery, or instrumental or operative

with general anesthesia is estimated at approximately 32 per delivery. Maternal pain relief seems almost identical between

1 000 000 live births vs 1.9 per 1 000 000 live births for neu- the meptazinol and meperidine groups, whether assessed as

raxial analgesia.1 Also, the pregnant patient is, in reality, two maternal satisfaction with pain relief, VAS, or use of other

patients and occasionally the needs of one must be priori- pain relief. Maternal satisfaction with pain relief appears

tized over the other. An informed consent should be 3  similar for  pentazocine  (Talwin) and meperidine.

attempted even in case of an emergency, and the patient’s Compered with neuraxial analgesic techniques, systemic

wishes for an unmedicated birth always respected. medications are much less effective at decreasing VAS pain

Hospitals providing labor and delivery services should scores, with minimal decrease in pain scores (see below).

have anesthesia personnel available on a 24-hour basis, with

the ability to perform a CD within 30 minutes from deci-     Safety:   There is not enough evidence to evaluate the sion.2 Availability of licensed practitioners to administer comparative safety of the various opioids used for analgesia  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 77
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Table 10.1   Intravenous (IV) or intramuscular (IM) opioid agents for maternal pain relief in labor

 

Usual Frequency (every Onset Neonatal 

Agent                   dose                        hour)                     (minutes)               half-life (hours)*

Tramadol                50–100 mg  IM or IV          4                          1 (IV)                  7

Pentazocine               30 –60 mg IV or IM            3–4                         1–5                     N/A

Meperidine               25–50 mg IV                 1–2                       5                      13–22

50–100 mg IM               2–4                      30–45                  >60

Fentanyl                   50–100 µg IV                  1                           1                        5

Nalbuphine              10 mg IV or IM               3                          2–3 (IV)                4

15 (IM)

Butorphanol              1–2 mg IV or IM              4                          1–2 (IV)                 4

10–30 (IM)

Morphine               2–5 mg IV                  4                        5 (IV)                 7

10 mg IM                                            30–40 (IM)

Adapted from ACOG.* Does not include metabolites.

 

in labor. Common side effects include maternal sedation,       In women with severe lower back pain, four injections in nausea, hypotension, respiratory depression, and potential     the lumbar–sacral region of sterile water, either 0.1 ml for neonatal respiratory depression. There appeared to be     intracutaneously or 0.5 ml subcutaneously, are effective in more adverse effects such as maternal nausea and vomiting     reducing severe back pain.5 and drowsiness with meptazinol compared to meperidine,

and even less with tramadol or pentazocine compared with meperidine,3 making these last two agents the ones with     Second stage best evidence of most efficacy and least side effects of the

During the second stage of labor, perineal pain (e.g. for

overall inefficacious opioid analgesic agents.

episiotomies) can be blocked with a pudendal block. There

Intravenous opioids cross the placenta and can affect

are no trials to assess the effectiveness of pudendal block in

the fetus/neonate. Intravenous opioids are associated with

labor. There is a small risk of local anesthetic toxicity due to

increased incidence of non-reassuring fetal heart rate

accidental IV injection.

(NRFHR), lower fetal base excess, and decreased fetal res-

pirations and tone at birth when compared with neuraxial

 

anesthesia. Drugs with active metabolites, such as meperi-     Neuraxial (regional) dine/normeperidine, are associated with more prolonged

neonatal sedation. Agonist–antagonists such as nal-    analgesia (epidural, spinal,

buphine can result in both cardiac and respiratory depres-     or combined spinal epidural) sion in the baby, although there are no outcome data that

show adverse outcomes. Naloxone, used preferably intra-     Overview of techniques venously for fast action, is a pure opioid antagonist, and is

the drug of choice in treatment of maternal or neonatal     Neuraxial labor analgesia is also commonly called regional respiratory and neurobehavioral depression secondary to     analgesia. It can be provided via the epidural space, the opioid agonist agents. Repeated doses might be necessary,     intrathecal (spinal) space, or both – combined spinal but excess use can be associated with neonatal withdrawal     epidural (CSE). seizures.                                                            Medications injected into the epidural space have a relatively

slow analgesic onset of 8–15 minutes. Block height is deter-

 

Regional blocks                            mined by the volume of medication injected into the epidural

space. For example, to achieve a dermatome level of T10 to L2

First stage                                    for early labor analgesia a volume of 8–10 ml is usually suffi-

cient, contrasted with 20–25 ml to achieve a block height of

Pain from cervical dilation (but not uterine contractions)     T4 for cesarean delivery. In the epidural space, injecting low-can be blocked by a paracervical block. There are no trials     concentration local anesthetic produces analgesia and inject-to assess the effectiveness of paracervical block in labor.     ing high-concentration local anesthetic produces anesthesia. Risks include local anesthetic toxicity, IV injection, or fetal        By contrast, medications injected into the intrathecal space injection, and a strong association with fetal bradycardia.        have a quick onset of 2–5 minutes. Block height is determined 10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 78
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Epidural analgesia
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Techniques of neuraxial analgesia. Reproduced with permission, from Eltzschig HK, Lieberman ES, Camann WR. Medical Progress: Regional anesthesia and analgesia for labor and delivery. NEJM 2003; 348: 319–32. Copyright  2003 Massachusetts Medical Society.  ©

All rights reserved.

Epidural analgesia (Panel A) is achieved by placement of a catheter into the lumbar epidural space (1). After the desired intervertebral space (e.g., between L3 and L4) has been identified and infiltrated with local anesthetic, a hollow epidural needle is placed in the intervertebral ligaments. These ligaments are characterized by a high degree of resistance to penetration. A syringe connected to the epidural needle allows the anesthesiologist to confirm the resistance of these ligaments. In contrast, the epidural space has a low degree of resistance. When the anesthesiologist slowly advances the needle while feeling for resistance, he or she recognizes the epidural space by a sudden loss of resistance as the epidural needle enters the epidural space (2). Next, an epidural catheter is advanced into the space. Solutions of a local anesthetic, opioids, or a combination of the two can now be administered through the catherer.

For combined spinal–epidural analgesia (Panel B), the lumbar epidural space is also identified with an epidural needle (1). Next, a very thin spinal needle is introduced through the epidural needle into the subarachnoid space. (2). Correct placement can be confirmed by free flow of cerebrospinal fluid. A single bolus of local anesthetic, opioid, or a combination of the two is injected through the needle into the subarachnoid space (3). Subsequently, the needle is removed, and a catheter is advanced into the epidural space through the epidural needle (4). When the single-shot spinal analgesic wears off, the epidural catheter can be used for the continuation of pain relief.
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primarily by the baricity (density relative to cerebrospinal     pain relief is optimal. As labor results in severe pain for fluid [CSF]) of the injectate and, to some extent, the total vol- many women, and epidural is the best intervention to

ume of drug. Intrathecal analgesia is produced when small decrease and even eliminate this pain, it should be offered

doses of local anesthetic are injected (i.e. bupivacaine 2.5 mg when available to all women in labor. Maternal request is a

for labor analgesia), whereas anesthesia is produced with                                                      6 sufficient justification for pain relief during labor . higher doses (i.e. bupivacaine 15 mg for CD anesthesia).             Epidural analgesia is associated with similar incidences

of short- or long-term backache, and maternal satisfaction

Epidural analgesia with pain relief. Compared with systemic opioids, epidural

analgesia is associated with less incidence of neonatal pH

Technique < 7.20, and similar incidence of low neonatal Apgar scores

at 5 minutes 6 . Neuraxial analgesia is the least depressant

The epidural space is located using a special needle and a method of analgesia for the fetus/neonate, except for mater-

loss of resistance (to air or saline) technique (Figure 10.1). A nal fever and subsequent increased incidence of neonatal

one-time injection (e.g. a caudal block) is rarely used; sepsis work-ups, with no difference in the rate of neonatal

instead, a small catheter is placed into the epidural space infection or sepsis. In centers with structured protocols for

through which local anesthetics and opioids can be either neonatal sepsis work-ups, there are no increases in the inci-

bolused or given as a continuous infusion. dence of neonatal sepsis work-ups in babies born to moth-

Local anesthetics used include low-concentration bupiva-     ers with epidural analgesia. caine, ropivacaine, or lidocaine. Opioids can be used alone, There are several other advantages to epidural anesthesia.

but are more often combined with local anesthetics. The With an indwelling catheter, the block can be maintained

semisynthetic opioids fentanyl and sufentanil are used most indefinitely by intermittent injections, with a continuous

commonly. Their addition to local anesthetics produces an infusion, or both. Modern low-dose epidural management

additive effect that results in a lower concentration of local techniques result in less impact on obstetric outcome and

anesthetic, producing adequate labor analgesia. A lower con-                                      6 are least depressing for the fetus. centration of local anesthetic increases maternal mobility and        There is insufficient evidence to assess if delay of decreases the potential for maternal toxicity. There is insuffi-     epidural to more active labor and more advanced cervical cient evidence on concentrations, type of anesthetic used, and dilatation reduces some of these risks. Data suggest that

several other technical aspects of epidural anesthesia in labor.6 neuraxial analgesia can be offered as early as 2 cm without

The infusion rate can be either controlled by the anesthe- adversely affecting labor outcome or incidence of CD.

siologist or the patient. Patient-controlled epidural analge-     Epidural at ≤ 2–5 cm is associated with similar maternal sia (PCEA) typically employs a background infusion of (instrumental delivery, CD, etc.) and neonatal outcomes

local anesthetic and opioid coupled with the ability of the     compared with epidural at ≥ 3–5 cm or after initial nar-parturient to augment the infusion with a bolus dose every cotics in women in spontaneous labor or receiving oxy-

10–15 minutes. This technique can also be used with a          7–11 tocin. Therefore, the decision of when to place epidural spinal catheter with appropriately reduced doses. analgesia should be made individually with each woman,

with relief of real pain when requested by the woman 1 .

Indications PCEA gives the woman control over her analgesia.

Patients receive less local anesthetic overall (and therefore

The primary indication for epidural analgesia is maternal less motor blockade) and receive less ‘top offs’ (manual

request during labor.1                                                                                                                      12 Other indications may include prophy-boluses from the anesthesiologists). As patient satisfaction laxis against autonomic hyperreflexia in the woman with a is high with epidural analgesia, PCEA is not associated with

high spinal cord lesion, anticipated difficulty in intubation,     additional clinical or satisfaction benefits. history of malignant hyperthermia, high risk for cesarean

delivery, or the presence of a comorbidity that would benefit

from the reduced catecholamine levels produced by adequate     Safety, disadvantages,

labor analgesia (e.g. selected respiratory or cardiac disease).     and complications Functioning epidural catheters can also be used to provide

anesthesia for instrument delivery and extraction of a Compared with non-epidural analgesia, epidural analgesia

retained placenta. PCEA is very useful for patients laboring     is associated with obstetric effects, such as a 23 minutes for an extended period of time. Additionally, it can be used as longer first and 16 minutes longer second stages of labor, as

a manpower extender for a busy obstetric anesthesia service.      well as increased use of oxytocin augmentation, and a trend

for increased incidence of                   6 fetal malposition . Epidural anal-

Efficacy and advantages gesia is also associated with an increased risk of instrumen-

tal vaginal birth. While the incidence of CD is similar,

Compared with no analgesia or to opioids, epidural analge-     epidural analgesia is associated with a strong trend for 42%

sia offers                             6 much better pain relief . In > 85% of cases, the     increased incidence of CD for NRFHR testing. 10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 80
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Epidural is associated with increased risk of fever, Hypotension (preloading with IV fluids before epidural):

hypotension,                     6 and urinary retention .                         Preloading with IV fluids (usually 500–1000 ml, or weight-

Although the risk of long-term backache is similar to con- based formula) prior to traditional high-dose local anes-

trols, it is quite common for a woman to experience soreness thetic blocks may have some beneficial fetal and maternal

or tenderness at the site of epidural insertion for 2–3 days.                                 13 effects in healthy women. Low-dose epidural and CSE No studies report on rare but potentially serious adverse analgesia techniques may reduce the need for preloading.

effects of epidural analgesia. Increased operative vaginal     Using high-dose local anesthetic, preloading with IV fluids deliveries have been implicated in the possible increased rate is associated with much lower incidence of hypotension

of third- and fourth-degree perineal lacerations associated compared with traditional epidural analgesia (2 vs 28%)

with epidural analgesia. The increase in maternal fever is and a reduction in fetal heart rate abnormalities in a small

associated with increases in maternal and neonatal antibiotic          14 trial. No differences are detected in other perinatal and treatments, as well as neonatal sepsis evaluations. Women     maternal outcomes. Using the now recommended low-dose should be counseled about these risks before labor. anesthetic for epidural, preloading with IV fluids is associ-

Disadvantages of epidural analgesia include a slower    ated with no significant difference in maternal hypoten-

onset compared with intrathecal (spinal) injection, incom-     sion, although only a very large effect was excluded. There is plete blockade of pain (in about 10–15% of patients), and                                                14 a trend for less fetal heart rate abnormalities .There are no inadvertent intrathecal or intravascular catheter placement. differences in mode of delivery, but the data are insufficient

While the PCEA gives the patient more control and entails     for a definite assessment. less intervention from anesthesiologists, this can lead

to underdosing and therefore inadequate analgesia: for Hypotension (prophylactic ephedrine to prevent NRFHR

example, if the patient does not bolus herself (if she is     after epidural):   Compared to with ephedrine, ephedrine asleep), or if there is a pump malfunction and the anesthesi- 10 mg IV, followed by 20 mg continuous infusion over

ologist is not immediately available. 60 minutes, started in the first minutes after the epidural

Maternal hypotension following regional analgesia can     test dose, significantly decreases the incidence of NRFHR

occur frequently, and can affect both mothers and their                         15 testing from 15 to 3%. babies. Maternal hypotension from neuraxial analgesia is

associated with increased incidence of NRFHR testing, at

times (1–2%) necessitating CD after neuraxial analgesia.     Spinal analgesia Left uterine displacement might increase uterine perfusion.

Prophylactic measures such as preloading with IV fluids     Technique and ephedrine have been studied in trials (see below).

Other complications include  Using a small-bore spinal needle (typically a pencil point- postdural puncture headache

following accidental lumbar puncture, type needle that minimizes trauma to the dura and thus  hematoma  ,  respira-

tory arrest reduces the incidence of postdural puncture headache  due to accidental intrathecal opioids, systemic

local anesthetic toxicity due to unrecognized IV injection, or [PDPH]), a dural puncture is made and proper location

total spinal anesthesia from an unrecognized intrathecal confirmed by CSF aspiration (see Figure 10.1). A single

injection of a dose of drug meant for the epidural space. See injection of an analgesic dose (much less than for epidural

under spinal analgesia and anesthesia emergencies for further analgesia) of bupivacaine, ropivacaine, or lidocaine is

details on these effects and their prevention and treatment. administered. Generally, an opioid such as fentanyl, sufen-

tanil, or morphine is used alone or in combination with the

local anesthetic.

Interventions to avoid some

disadvantages and complications

Indications

of epidural analgesia

Indications for single injection spinal analgesia for labor

Obstetrical effects (discontinuation of epidural analgesia

include labor where delivery is imminent, forceps deliveries

late in labor):   Discontinuation of epidural analgesia late in

in women without epidurals, and for patients with retained

labor (usually 8 cm or start of second stage) is not

placentas.

associated with a reduction in instrumental delivery rate (23

vs 28%) or other delivery outcomes, including CD

(6 vs 6%).12 The only statistically significant difference is an     Advantages increase in inadequate pain relief when the epidural is

stopped (22% vs 6%). Duration of the second stage is non- Advantages for single injection spinals include ease and

significantly shorter by 6 minutes. There are insufficient data speed of onset, completeness of block, and lower incidence

to assess neonatal outcome, but rates of low pH are similar.13     of PDPH.
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Disadvantages and complications hematomas with placement within this period. Therefore, it

might be reasonable to convert women necessitating antico-

Disadvantages for single injection spinals are inability to re- agulation from low molecular weight heparin to unfrac-

dose (which can be solved with a spinal catheter or com-     tionated heparin as they approach term. bined spinal epidural).

Postdural puncture headache can occur after 1–2% of either spinal or CSE analgesia. This low incidence of PDPH     Combined spinal epidural

 

occurs when using the small-gauge pencil point needles.     Technique PDPH is believed to be caused by leak of CSF from punc-

tured dura. The leak of CSF and subsequent decreased The anesthesiologist first identifies the epidural space.

spinal CSF pressure lead to downward traction or stretch on Then, a small-bore spinal needle, 1 cm longer than the

the meninges, with resulting symptoms. PDPH is character- epidural needle, is placed through the epidural needle into

ized by a frontal-occipital headache that is exacerbated by the CSF (Figure 10.1). An intrathecal dose of local anes-

being upright (gravity worsening stretch on the meninges), thetic and opioids is injected through the spinal needle,

improving when the patient is supine. Diploplia, tinnitus, which is then removed, leaving the epidural needle in place.

nausea, and vomiting (from stretch on the cranial nerves) An epidural catheter is inserted and an epidural local anes-

are also common. Remaining supine, hydration, caffeine, thetic and opioid infusion is started. The intrathecal dose

and increased abdominal pressures (e.g. from a binder) can generally lasts about 2 hours, at which point, the epidural

improve symptoms. Untreated, the symptoms usually last    infusion should be providing adequate analgesia. for about 7–10 days but can persist to 4 weeks, and for some In some cases an epidural catheter can be intentionally

for a few months. inserted into the intrathecal space to provide continuous

There are no trials for interventions to prevent or treat spinal analgesia. However, the resulting PDPH incidence

this complication. Usual early interventions include anal- may be high. Nonetheless, this risk is acceptable in certain

gesics, supine positioning, caffeine and hydration. In about situations, such as the severely morbidly obese parturient

one-third of cases, the headache persists and is severe with an extremely difficult or impossible airway for intuba-

enough to require a blood patch procedure. A blood patch is tion or following an inadvertent dural puncture during a

performed by drawing 15–20 ml of the patient’s blood and     difficult epidural placement. sterilely injecting it into the patient’s epidural space at

the level of the dural puncture. Resolution of symptoms

with blood patch occurs in 70–90% of women. Side effects     Indications usually include back ache and leg pain.16

Respiratory depression or arrest  A CSE technique can be chosen to initiate analgesia; it pro- due to intrathecal opi-

oids occurs rarely, 1 in 5000 to 10 000 patients. Naloxone vides the benefit of the immediate onset of spinal analgesia

reverses this complication and should be readily available, coupled with the indefinite duration of an epidural catheter

along with airway management equipment when per- technique. The CSE technique is particularly useful for

forming labor analgesia. Patients with spinal catheters women in advanced labor requesting pain relief. Indications

should have clearly labeled catheters so that accidental for a CSE are the same as those for both epidural and spinal

injections of epidural doses of local anesthetics aren’t     techniques. given intrathecally.

 

Hematoma after epidural or spinal analgesia is rare.    Advantages A routine platelet count is not necessary before these proce-

dures. Indications for platelet count may include severe pre- Both CSE and epidural techniques are shown to provide effec-

eclampsia, idiopathic thrombocytopenic purpura (ITP), tive pain relief in labor. There is no standard CSE (or epidural)

abruption, or other risks for disseminated intravascular technique. The type and concentration of drugs used in the

coagulation (DIC). A plaletet count of               3 ≥ 100 000/mm is

CSE or epidural technique appear more relevant with regards

safe, but several studies have also confirmed that a level of 17  to mobilization and other outcomes than the technique itself.

platelets of 50 000 to 99 000/mm3 is not associated with Compared with the standard epidural approach, CSE has

higher risk of complications. 1 Women on prophylactic    been shown to produce a quicker (by about 6 minutes) onset unfractionated heparin or low-dose aspirin are not at of analgesia, to result in a lower total dose of local anesthetic

increased risk for complications from regional anesthesia. over the course of the labor, to achieve a lower median VAS

Women on therapeutic unfractionated heparin can receive pain score earlier in labor, to increase the incidence of mater-

regional analgesia if the activated partial thromboplastin nal satisfaction, to have a lower incidence of incomplete

time (pTT) is normal. Women on low molecular weight block, and possibly lower the incidence of instrument-

heparin should not receive regional analgesia until                    6,17 assisted deliveries .There are similar incidences of ambu-12–24 hours from the last dose, given a higher rate of lation in labor, CD, PDPH or blood patch, hypotension,  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 82
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urinary retention, or neonatal outcomes such as umbilical weeks gestational age. A patient on low molecular weight

artery pH, Apgar scores, and admission of babies to the heparin who presents in labor must wait a minimum of

neonatal unit compared with epidural anesthesia.6,17 12–24 hours from the last dose before a neuraxial technique

can be contemplated. Subcutaneous unfractionated prophy-

lactic heparin is usually not a contraindication to regional

Disadvantages                           anesthesia.

Disadvantages are similar to epidural and spinal techniques.

 

With limited data, no differences are reported between pre-     Infection loading and no preloading groups to prevent hypotension.14

It is not possible to draw any meaningful conclusions    Systemic:   Patients with suspected meningitis (bacterial or regarding rare complications such as nerve injury and viral) or sepsis should not receive neuraxial blockade.

meningitis. CSE women experience more pruritus than Patients with suspected chorioamnionitis can receive

with epidural.17 Pruritus is very common after spinal or regional blockade following the administration of appro-

epidural opioids. There are no trials on prevention or treat- priate intravenous antibiotics. HIV/AIDS is not a con-

ment of pruritus from neuraxial injection. Either naloxone     traindication to spinal or epidural anesthesia. or nalbuphine are effective interventions, as can be

Benadryl (diphenhydramine) or other antipruritus drugs.      Localized:   Patients with localized skin or soft tissue infec-

tions should not be instrumented at those sites.

Contraindications for regional

anesthesia

Anesthesia and maternal

Coagulopathy                          comorbidities Parturients with hemolysis, elevated liver enzymes, and low

platelets (HELLP) syndrome should be cautiously evaluated     Hypertensive disorders

 

before starting regional anesthesia, the concern being the     Advantages of analgesia potential for epidural or subdural hematoma formation

secondary to trauma from the needle. As stated above under Patients with gestational hypertension may benefit from

hematoma, although there are no data to support absolute epidural analgesia, as it may improve uterine perfusion

platelet numbers, patients with platelet counts of 100 000/mm3 through several pathways (localized neuraxial vasodilatory

are acceptable candidates, whereas a platelet count of effect, reduced catecholamine release). Epidural analgesia is

<          3                           18 50 000/mm is an absolute contraindication. However,    the analgesia of choice in hypertensive pregnant women (see parturients with platelet counts <            3 50 000/mm have safely     also Chapter 1 in Maternal–Fetal Evidence Based Guidelines). received neuraxial analgesia and anesthesia. A risk–benefit

assessment must be performed on any pregnant woman

with a platelet count               3 < 50 000/mm and an individualized     Disadvantages decision reached. It is important to remember that the risks

Patients with gestational hypertension, pre-eclampsia, and

of general anesthesia in pregnant women are substantial

eclampsia are at increased risk for hemodynamic instability

compared to those in non-pregnant women. Patients with

platelets < 3 during both labor and surgical anesthesia. Some, but not all

100 000/mm should be examined for stigmata of

studies, have found a higher incidence of hypotension in

coagulopathy (easy bruising, bleeding from the IV site, etc.)

parturients receiving a spinal vs epidural. Methods to pre-

before instrumentation. A prothrombin time, a partial

vent hypotension as described above should be employed.

thrombin time, and a platelet count should all be reviewed

before proceeding. A fibrinogen level and a D-dimer level

are useful to assess the patient for the presence of DIC if any     Cautions of the aforementioned tests are abnormal. A bleeding time

is not indicated. Patients with known platelet dysfunction, Caution must be taken in fluid management in this

including those on antiplatelet medication (e.g. clopidogrel), population, as there is altered vascular leaking, decreased

should not receive regional analgesia. Aspirin therapy is oncotic pressure, and a higher incidence of pulmonary

considered an acceptable risk. edema. Also, there can be an exaggerated hypertensive

Parturients on long-acting anticoagulants – e.g. for deep response to ephedrine and phenylephrine. The prevention,

vein thrombosis (DVT) prophylaxis or heart valves, etc. – rather than treatment, of hypotension has been associated

should be converted from their long-acting therapies (e.g. with better outcomes for the fetus. Women with severe pre-

low molecular weight heparin) to subcutaneous heparin at 36 eclampsia who must undergo general anesthesia are at risk  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 83
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for an extremely exaggerated hypertensive response to Depending upon the adequacy of their surgical repair,

intubation and often benefit from pretreatment with an pregnancy may or may not severely complicate those

antihypertensive such as labetalol immediately prior to patients with underlying cyanotic heart disease. The

induction. Treatment with magnesium sulfate for pre- increased cardiac output, oxygen consumption, changes

eclampsia/eclampsia can potentiate neuromuscular block- in systemic and pulmonary resistance, and aortocaval

ade in patients receiving general anesthesia, so care must compression can exacerbate pre-existing right to left

be taken in women using intermediate to long-acting shunts, increasing the risk of maternal cyanosis and

non-depolarizing muscle relaxants.                            death.

 

Maternal cardiac disease Advantages of epidural analgesia: Although the hypoten-

sion of spinal anesthesia can be associated with risk of

Heart disease in the parturient is the leading cause of maternal shunting and cyanosis, slowly administered epidural anal-

mortality outside of obstetric complications. Understandably, gesia generally is advantageous to these patients by reducing

the risk increases with severity of maternal disease. The nor- catecholamine levels and preventing maternal expulsive

mal changes in maternal cardiac physiology can either reflexes. Additionally, if an instrumented or cesarean deliv-

unmask subclinical or worsen clinical cardiac disease in ery is required, a surgical anesthetic level can be slowly pro-

women (see also Chapter 2 in Maternal–Fetal Evidence Based duced, avoiding the risks of general anesthesia in these

Guidelines).                                                        patients.

 

Valvular heart disease Disadvantages: The largest disadvantage of neuraxial

analgesia is the risk of hypotension.

Women with acquired valvular disease (rheumatic fever,

mitral valve prolapse, artificial valves, and endocarditis) are

at increased risk for arrhythmias, pulmonary edema, and     Previous lumbar surgery increases in maternal cardiac ischemia from the increased

Previous lumbar surgery (e.g. diskectomy, placement of

cardiac output, metabolic demand, and decreased oxygen

Harrington rods) is not a contraindication for lumbar

reserve associated with pregnancy. Patients with arrhyth-

epidural or spinal analgesia or anesthesia. Successful block

mias or artificial valves may also be on heparin or low

can be achieved, although at a lower rate (55%) than in the

molecular weight heparin.

control population. There were no cases of spine infection,

low back pain, or headaches.19

Advantages of neuraxial analgesia:   Epidurals (and CSE) block the pain and stress of contractions, therefore reducing

tachycardia and increased cardiac output. Ablation of bear-

ing down reflex can be advantageous in patients with aortic     CESAREAN DELIVERY

or mitral regurgitation.                                          ANESTHESIA

 

Disadvantages:   Hypotension is the largest disadvantage     Neuraxial anesthesia with neuraxial analgesia; the transient hypotension can lead

to coronary hypoperfusion, ischemia, arrhythmias, even     Epidural arrest. This is especially dangerous in patients with moder-

ate to severe aortic stenosis. However, parturients with aor-     Indications tic stenosis have safely undergone both neuraxial labor

analgesia and anesthesia for cesarean delivery. Meticulous Patients with existing labor epidurals can have their

anesthetic technique and adequate time to slowly adminis- level extended cephalad using a larger volume of high-

ter the medication is the key to safe provision of neuraxial concentration local anesthetic, opioids, and epinephrine

anesthesia in these patients. Intravenous injection of local (which is thought to act at α-receptors in the spine). For  2

anesthetics is also a significant risk in patients with underly-     cesarean delivery, a T4 level is the goal. ing arrhythmias due to impairment of cardiac automaticity

and conduction (especially with bupivacaine).

Advantages

 

Congenital heart disease The benefit of an epidural is the ability to re-dose the

epidural in the event of a delayed or prolonged surgery.

Women with congenital heart disease (e.g. tetralogy of Fallot Also, long-acting epidural opioids can be given to augment

and septal defects) are now surviving to childbearing years.     postoperative pain control. 10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 84
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Disadvantages                           (3) ephedrine vs control; and (4) lower limb compression vs

control.21 Ephedrine is associated with dose-related maternal

Disadvantages include longer onset for surgical block and hypertension and tachycardia, and fetal acidosis of uncertain

the possibility of incomplete block, making epidural anes-     clinical significance. Recent studies have shown that phenyle-thesia a less attractive option than spinal anesthesia in the     phrine is as safe as ephedrine; in fact, fetal pH and incidence case of an emergency. The higher doses of local anesthetics                                                     22 of maternal nausea are better with phenylephrine. used in epidural blocks (compared with spinal) increase the       High spinal is covered under anesthetic emergencies, risk of local anesthetic toxicity.                                     ‘Total spinal’ section.

Limited duration is another disadvantage. CSEs and

spinal catheters combine the advantages of spinal anes-

Spinal thesia’s onset with the ability to re-dose in the case of

 

Indications                                prolonged surgical time.

Spinal anesthesia can be used for elective cesarean

 

sections and most emergencies. Intrathecal morphine can     General anesthesia be given to augment postoperative pain control.

Indications

 

Advantages In the cases of failed regional anesthesia, an emergency pre-

venting extension of an epidural or placement of a spinal,

Both spinal and epidural techniques are shown to provide contraindication for regional, or objection by the patient to

effective anesthesia for cesarean section. Spinal anesthesia is regional, general anesthesia is used. If a general anesthetic is

more advantageous over epidural due to its association with chosen, all patients should receive acid aspiration prophy-

quicker onset of adequate analgesia (by 8 minutes).20 Other laxis, including a non-particulate oral antacid and metoclo-

advantages cited are its simplicity, lower drug doses, and     pramide. Time permitting, an H blocker, which takes 2 superior abdominal muscle relaxation. Compared with 45 minutes to work, can confer additional protection.

epidural, the spinal technique is associated with similar fail- Airway protection with an endotracheal tube is mandatory.

ure rate, need for additional intraoperative analgesia, need Halogenated agents are potent uterine relaxants in high

for conversion to general anesthesia intraoperatively, concentrations, and this property might be useful in the

maternal satisfaction, need for postoperative pain relief, management of uterine inversion, external cephalic version

and neonatal intervention.20 No conclusions can be (ECV), or fetal entrapment. Intravenous nitroglycerin and

drawn about intraoperative side effects, postoperative     terbutaline are other options in these situations. complications (e.g. PDPH, nausea, and vomiting, and post-

operative complications needing anesthetic intervention), or

breastfeeding because of their low incidence and/or the fact     Advantages that they were not reported. Spinal anesthesia has developed

in most L&Ds (labor and delivery floors) as the regional tech- There are no evident advantages to general anesthesia in the

nique of choice for cesarean sections, owing its use in partic- absence of a contraindication to a neuraxial approach.

ular to rapidity of anesthetic onset, quality of anesthesia, and

ease of performance of block.

Disadvantages

 

Disadvantages Compared with neuraxial analgesia, general anesthesia is

associated with a threefold risk of maternal death. The

Hypotension, possibly profound, is increased in incidence biggest risk is being unable to intubate or ventilate the

23% with spinal over epidural analgesia.20 Hypotension patient. Parturients have increased upper airway edema,

in labor or at CD usually results from sympathectomy lower pulmonary functional residual capacity, decreased

secondary to neuraxial blockade, but can also be seen from lower esophageal sphincter tone, and delayed gastric empty-

hypovolemia (from hemorrhage) or vasodilatation from ing. These conditions increase the risk of both hypoxemia

general anesthesia during cesarean section. and aspiration. Airway edema can also make anesthetizing

No intervention reliably prevents hypotension during the airway more difficult for fiberoptic intubation. The use

spinal anesthesia for cesarean section, but four of many tested of benzodiazepines and opioids before the delivery of

interventions reduce the incidence of hypotension under the fetus is controversial. Although benzodiazepines and

spinal anesthesia for cesarean section: (1) crystalloid vs con- opioids can depress the fetus, they are pharmacologically

trol; (2) pre-emptive colloid administration vs crystalloid; reversible. The absence of benzodiazepines increases the risk  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 85
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of maternal awareness under general anesthesia. Opioids     ANESTHETIC EMERGENCIES effectively attenuate the hypertensive response elicited by

laryngoscopy and may be necessary to safely intubate the Anesthetic emergencies in obstetric patients are another

already hypertensive patient. There are no trials on preven- important time for cooperation between the anesthesia and

tive measures for aspiration from general anesthesia. A fast- obstetric teams. The goal should be to stabilize the mother

ing period of 6–8 hours and sodium citrate with citric acid while safely and quickly delivering the neonate, if necessary.

are suggested before CD. General anesthesia is also associated Communication is important, as well as knowing how each

with higher incidence of postoperative nausea and vomiting,     team can assist one another. maternal sedation, and increased time to breastfeeding.

The effect of general anesthesia on the fetus depends on

 

the length of induction to umbilical cord clamp time, with     Total spinal the length of hysterotomy to clamp time also important.

Fetal exposure to inhaled anesthetics of > 5–8 minutes is A total spinal occurs with cephalad spread of local anesthetic

associated with neonatal depression. General anesthesia to the breathing centers of the brainstem. This can occur

compared with neuraxial anesthesia has been shown to with normal doses of spinally administered drug or be the

increase the incidence of acidemia and drug exposure, and result of an overdose of spinally administered medication.

lower Apgar scores. Local anesthetics, opioids, and hyp- This can occur with accidental intrathecal placement of an

notics readily cross the placenta, whereas neuromuscular epidural dose of medication or from subdural catheter

blocking agents do not. Acidemia is most closely linked to placement with subsequent migration of the catheter.

maternal hypotension. More important than which agents Control of the airway, often with endotracheal intubation,

should be used to treat hypotension is the avoidance of and blood pressure control with uterine displacement, sym-

hypotension in the first place. 23 pathomimetic medications, and fluid should be achieved

quickly. Once the airway has been secured, assessment of the

fetus should be facilitated. If the fetus is stable, delivery can

Post-cesarean delivery analgesia await maternal recovery, usually about 20–30 minutes.

 

First 24 hours

Preservative-free morphine hydrochloride 100–250 µg,    Local anesthetic toxicity

placed at the time of spinal analgesia or after delivery when Intravenous injection of local anesthetics can lead to

using epidural analgesia, provides effective pain relief in the systemic toxicity, including seizures and cardiovascular col-

first 12–24 hours.1 lapse. The mother’s airway should be controlled as quickly

Another alternative is PCEA, which is associated though as possible and delivery of the fetus is often indicated

with increased motor weakness. Opioids administered via because of maternal instability. Seizures can be controlled

spinal or epidural routes are associated with a 35–55% quickly with general anesthesia as well as most sedative-

incidence of maternal pruritus severe enough to require treat- hypnotic drugs. In the case of cardiovascular collapse,

ment.24 The epidural catheter should be removed at 24 hours sympathomimetic therapy, IV fluids, and in some cases

to reduce urinary retention, pruritus, and infection risks.          cardiopulmonary bypass should be initiated.

Intravenous patient-controlled opioids are another reasonable alternative, using morphine, hydromorphone

hydrochloride, or fentanyl.

Oral analgesia with oxycodone–acetaminophen 5/325 mg    Failed intubation two tablets every 3 hours for 12 hours and then one/two

The risk of failed intubation is increased in the parturient

tablets every 4 hours as needed is associated with superior

(about 1 in 200 for the pregnant patient vs about 1 in 800

pain control and fewer side effects compared with morphine

patient-controlled IV analgesia in one trial.

25 for the general population). Increased edema in the upper

airway, increased breast size, and increased friability of the

mucosa increase chance of failure. In addition, parturients

After 24 hours have decreased functional residual volume (FRV) and are at

higher risk for aspiration secondary to decreased gastric

Non-steroidal anti-inflammatory drugs (NSAIDs) reduce emptying and increased abdominal pressure. In the case of

maternal opioid consumption after CD, even in the first 24 a failed intubation, the obstetric team can assist the anesthe-

hours, and should be the main intervention for pain control sia team by calling for help, helping to set up emergency

after the first 24 hours. Use of oral narcotics should be quickly equipment (fiberoptic bronchoscope, laryngeal mask air-

weaned. way, cricothyrotomy with jet ventilation) and maintaining  10-Obstetrics-8026.qxd  5/11/2007  12:53 PM  Page 86
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Operative vaginal delivery

 

Ariella Baylson and Jay Goldberg

 

KEY POINTS laboring women. The invention of modern forceps can be

traced back to the Chamberlain family in Europe during the

• Vacuum and forceps assisted delivery have the same 16th century. The modern evolution of vacuum delivery

indications. There are no circumstances where operative can be attributed to Malmström’s metal cup vacuum system

vaginal delivery is definitely indicated. Alternatives, developed in 1954. Operative vaginal delivery has evolved

including allowing the patient to labor longer, oxytocin significantly, and today implies a mechanism for facilitat-

augmentation, and cesarean delivery, should always ing vaginal delivery of a healthy infant while minimizing

be considered.                                              maternal risk. • When used by experienced operators, operative vaginal

delivery is safe for both mother and baby and effective in

obtaining vaginal delivery, with forceps having slightly     Incidence

higher success rates.

• There is insufficient evidence to compare different types Rates of operative vaginal deliveries have been declining

of forceps. since 1996 in the US. The 2002 rate for birth by forceps or

• Soft vacuum cups fail at attaining vaginal delivery more vacuum delivery was 5.9% compared with the 1994 rate of

often than by rigid cups, but have a lower rate of signifi-     9.5%.1 Vacuum-assisted delivery accounted for 68% of all

cant scalp trauma. Rigid cups may be better for occiput     operative deliveries in 2000 (up 41% since 1990).

posterior and other more difficult deliveries, while soft

cups may be better suited for less-complicated, routine

deliveries.                                                         Indications • Complication rates differ between vacuum and forceps,

with the predominant differences being that  Both forceps and vacuum have the same indications. Use  neonatal

injuries are more common with vacuum-assisted deliv- should depend mostly on proper evaluation of the patient’s

ery, labor, risk factors, clinical pelvimetry, estimated fetal weight,  and  maternal perineal/vaginal injuries are more

common with forceps-assisted delivery. Failed vaginal and operator experience. There are no circumstances where

delivery, as well as shoulder dystocia and postpartum operative vaginal delivery is definitely indicated. Alternatives,

hemorrhage, including allowing the patient to labor longer, oxytocin aug- are also  more common with vacuum extrac-

tion. mentation, and cesarean delivery, should always be consid- The choice of instrument is decided after appropri-

ate counseling, and depends also on operator experience. ered. Operative vaginal delivery is usually considered for:

 

• If attempted, vacuum application should not last more     • Maternal: inefficient maternal effort (e.g. exhaustion or than 5 minutes, and should be discontinued if the vac-underlying medical condition precluding pushing). uum cup pops off the fetal head three times. • Fetal: non-reassuring fetal heart rate tracing. • Attempting to use a different extraction instrument after • Prolonged second stage : nulliparas ≥ 2 hours without failing with one should be avoided. regional anesthesia or ≥ 3 hours with regional anesthesia.

Multiparas ≥ 1 hour without regional anesthesia or ≥ 2

 

Historical perspectives ‘Elective’ forceps delivery, i.e. without an indication, is asso- hours with regional anesthesia.2

Operative vaginal delivery has been practiced for centuries. ciated with increased maternal perineal trauma, and given

Its initial function was fetal extraction during prolonged the other potential maternal and neonatal complications,

dysfunctional labor in an attempt to preserve the life of the should not be preferred to spontaneous vaginal delivery.3  11-Obstetrics-8026.qxd  5/11/2007  12:55 PM  Page 88
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Contraindications to operative the two different forceps were not reported, and the soft  forceps were self-made. Given the paucity of data, choice of

vaginal delivery                      forceps type is somewhat operator-dependent.

 

Contraindications are non-vertex presentation, unengaged     • Classical forceps: have cephalic and pelvic curvatures. fetal head, unknown fetal head position, fetal prematurity Usually indicated when no rotation of the fetal head is

such as < 34 weeks (especially for vacuum), known fetal coag- necessary before delivery. Common types include

ulation disorders (e.g. hemophilia, neonatal alloimmune Simpson forceps (fenestrated blades, non-overlapping

thrombocytopenia [NAIT]), and known fetal bone deminer- shanks), Tucker-McLane forceps (non-fenestrated blades,

alization conditions (e.g. osteogenesis imperfecta). Severe overlapping shanks), Elliot forceps (fenestrated blades,

scalp trauma and unexplained active bleeding may be relative overlapping shanks, largest cephalic curvature). Many of

contraindications in individual cases. Operative vaginal these forceps have been modified with a Luikart pseudo-

delivery should be used with extreme caution in women with       fenestration of the blade. maternal diabetes, prolonged labor, and fetal macrosomia,     • Rotational forceps: have cephalic curvature but lack a with appropriate preparations for possible shoulder dystocia. pelvic curvature. Also have a sliding lock to allow forceps

to slide to correct asynclitism of the fetal head if present.

After rotation of the fetal head is accomplished, classical

Risks for failed operative vaginal forceps should be used to complete the delivery. Types

delivery include Kielland, Luikart, Barton, and Salinas forceps.

• Forceps for breech delivery: indicated to help with the

The risks are increased maternal age, increased body mass aftercoming head in a breech delivery. These forceps lack a

index, diabetes, macrosomia, polyhydramnios, African- pelvic curvature and have blades that are beneath the

American race, induction of labor, occiput posterior (also plane of the shank. Types include Piper and Laufe forceps.

increases rates of third- and fourth-degree perineal lacera-

tions), dysfunctional labor, and prolonged labor.4

Types of vacuum extractors

 

Classification of operative Vacuum extractors were originally designed with a rigid

metal cup. Subsequently, soft cups have been developed.

vaginal delivery2 Several types of rigid (metal or plastic) and soft (silicone

• plastic or rubber) vacuums are in clinical use. Soft vacuum

Outlet: scalp is visible at introitus without separating the     cups fail at attaining vaginal delivery more often (16 vs 9%)

labia, fetal skull has reached pelvic floor, sagittal suture is                               7–9 than rigid metal cups.However, soft cups have a lower

in anteroposterior diameter or right or left occiput ante-     rate of significant scalp trauma (13 vs 24%) associated with

rior or posterior position, fetal head is at or on    their use. Rigid cups may be better for occiput posterior

perineum, and rotation ≤ 45°.                               and other more difficult deliveries, whereas soft cups are

• Low: leading point of the fetal skull is at station ≥ + 2 cm 7  better suited for less-complicated, routine deliveries  .

and not on the pelvis floor, rotation is ≤ 45° (left or right Maternal injury, low Apgar scores at 1 or 5 minutes, umbili-

occiput anterior to occiput anterior, or left or right occiput     cal artery pH < 7.20, cephalohematoma, hyperbilirubine-

posterior to occiput posterior) or rotation is > 45°. mia/phototherapy, retinal/intracranial hemorrhage, and

• Mid: station is above +2 cm but head is engaged. perinatal death do not differ between soft and rigid vacuum

Originally devised for forceps, this classification is valid for cups. 7 Soft vacuum cups have largely replaced the rigid cup

any operative delivery, including vacuum.5                                 in routine clinical practice.

 

Types of forceps                      Comparison of forceps- versus

There are many different designs for forceps, but all consist

vacuum-assisted delivery 10

 

of two separate halves that each have the same four basic     Safety/complications components: blade, shank, lock, and handle. There is insuf-

ficient evidence to compare different types of forceps. In     Maternal the only small trial performed, severe facial abrasion was

decreased from 4.1% with the regular forceps to 1.9% with     • Shoulder dystocia (twofold increase) and postpartum soft forceps, as were minimal markings (from 61 to 34%,       hemorrhage increase significantly with vacuum-assisted respectively).6 Unfortunately, successful delivery rates for        deliveries compared with deliveries using forceps. 11-Obstetrics-8026.qxd  5/11/2007  12:55 PM  Page 89
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• Third- and fourth-degree perineal and vaginal wall Failed vaginal delivery is increased significantly in vacuum-

lacerations (maternal trauma) are significantly increased                                                   10 vs forceps-assisted vaginal deliveries (12 vs 7%).

with forceps compared with vacuum.

• Anesthesia is needed significantly less (22 vs 31%) with

vacuum- compared with forceps-assisted deliveries.          Management • Severe perineal pain at 24 hours is decreased (9 vs 15%)

with vacuum-                                       10 compared with forceps-assisted deliveries.     Preoperative assessment • Rates of moderate/severe pain at delivery and endoanal

ultrasound abnormalities11 are similar.                       Counseling

Review with patient and document indication(s), absence of

Fetal/neonatal contraindications, type of instrument and rationale, and pos-

sible complications of operative vaginal delivery. The option

• Rates of cephalohematomas occur in 10 vs 4% in vac- of cesarean delivery should be reviewed. Obtain verbal or

uum and forceps, respectively.10 Cephalohematomas have written informed consent prior to operative vaginal delivery.

an overall rate of 2.5% in the population.12 However, the

diagnosis of cephalohematoma can be falsely positive in

up to 75% of cases.13                                          Preparation/documentation

 

• Retinal hemorrhages occur in 49 vs 33% in vacuum and    • Maternal: sufficient analgesia, clinical assessment of forceps, respectively. One study found retinal hemorrhages pelvis, lithotomy position, ± empty bladder. 14 occurred in 18% of spontaneous vaginal deliveries. The • Fetal: vertex presentation, head engaged (lower part of 13 clinical significance of retinal hemorrhages remains unclear. bony vertex – not caput – at or lower than level of ischial • Hyperbilirubinemia increases significantly with vacuum-spines), precise knowledge of the position of the head assisted deliveries compared to deliveries with forceps. (consider ultrasound for confirmation), asynclitism, and • An Apgar score << 7 is non-significantly increased (5 vs 3%) estimated fetal weight. with vacuum-assisted deliveries compared to deliveries • Uteroplacental : cervix completely dilated, ruptured 10 with forceps. membranes, absence of placenta previa or other con-• Rates of scalp/face injury other than cephalohematoma, traindications. use of phototherapy, perinatal death, readmission to hos-• Other : alert nursing, anesthesia, and neonatology of pital, and hearing or vision disability are similar between operative vaginal delivery. Be prepared for shoulder dys-10,15 forceps- and vacuum-assisted vaginal deliveries. tocia. Be willing to discontinue the procedure if it does • Other possible uncommon fetal complications associated not proceed as planned, and ability to perform emer-with operative vaginal delivery include facial nerve 2 gency cesarean delivery. injury, corneal abrasions, facial bruising, and lacerations.

Very rare findings include facial nerve palsy, skull frac-

tures, cervical spine injury, and intracranial hemorrhage.     Vacuum application

With vacuum-assisted delivery, life-threatening neonatal

injuries include subgaleal (subaponeurotic) hematoma Vacuum application, if performed, should begin with low

(0–4%) and intracranial hemorrhage (0–2.5%). suction and be slowly increased to vacuum of about 0.7–

•                                                              2 Most neonatal complications, in particular intracranial 0.8 kg/cc (500–600 mmHg).

hemorrhage, associated with operative vaginal delivery have No torque or rocking motions should be applied to the

been found in some studies to be similar to those of similar vacuum. Traction should only be in the direct line of the

pregnancies who instead elect cesarean delivery.16 Therefore, vaginal canal. The risk of cephalohematoma increases as

abnormal labor is the common risk factor for neonatal the time of vacuum application increases. Vacuum applica-

intracranial hemorrhage, and not the procedure itself.           tion should not last more than 5 minutes, and should be

• Long-term infant outcome: there are no neurological or discontinued if the vacuum cup pops off the fetal head

cognitive differences                                                     2 in infants and children who under-three times .

went operative vaginal delivery with forceps or vacuum

compared with each other or to infants delivered by

spontaneous vaginal delivery.17,18                              Antibiotic prophylaxis

Antibiotic prophylaxis cannot be recommended solely

Efficacy for the indication ‘operative vaginal delivery’: 2 g of intra-

venous cefotetan at the time of vacuum or forceps delivery

Both vacuum- and forceps-assisted delivery have high is associated with a non-significant decrease (0 vs 3.5%) in

delivery success rates (vacuum, 83–94%; forceps, 85–92%).10,13                             19 endometritis.
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Cesarean delivery

 

Vincenzo Berghella

 

See specific guidelines for VBAC (Chapter 13), postpartum     Epidemiology/incidence infectious complications (Chapter 26), and anesthesia

(Chapter 10). Cesarean delivery is now the most common surgical proce-

dure in the USA, with over one million performed each

year. Its incidence had increased to > 30% of deliveries in

 

KEY POINT 2005.2 This increase has been fueled at least in part by the

increased incidence of multiple gestations, and decreased

•• incidences of vaginal births after CD and vaginal breech  Blunt uterine incision expansion, prophylactic antibi-

otics (either ampicillin or first-generation cephalosporin deliveries. Recently, the demand of women for elective CD

for just one dose), spontaneous placental removal, non- has increased as complications from the procedure dimin-

closure of both visceral and parietal peritoneum, and ish, women have fewer children, and fear and concerns

suture closure or drainage of the subcutaneous tissue     about vaginal delivery do not abate.

when thickness is ≥≥ 2 cm should routinely be performed

in cesarean delivery.

Indications

 

Historic notes Commonly accepted indications for CD are failure to

progress (aka failure to dilate, failure to descend,

The word cesarean is probably derived either from the Lex cephalopelvic disproportion, dystocia, etc.), non-reassuring

Regia, later called Cesarea, which allowed, in ancient fetal heart testing (NRFHT), and non-vertex presentation.

Rome, the postmortem abdominal delivery of the child, or See relevant chapters in this book and Maternal–Fetal

from the Latin caesare, which means ‘to cut’. Until the late Evidence Based Guidelines for details. There is insufficient

1800s, most cesarean deliveries (CDs) were done after evidence (lack of any trial) to assess the benefits and risks

maternal death, for attempt at fetal salvage. In 1882, the of a policy of CD on maternal request (only indication:

era of the modern CD began when Saenger advocated woman’s desire) compared with trial of labor in term

closing all uterine incisions immediately after surgery. The women with singleton gestations in cephalic presentation.

lower uterine segment incision was introduced by Kronig As there is no such trial, there is insufficient evidence to

in 1912 and popularized in the USA by DeLee in 1922. The compare the long-term maternal and neonatal morbidity

transverse uterine incision was described by Munro Kerr and mortality of CD on maternal request vs trial of labor.

in 1926. 1 CD has been associated with relatively low maternal mortality for about 100 years. Safety has

improved in the last 50 years, as the above techniques have     Optimal cesarean delivery rate become more widely used, and antibiotics have been

introduced. There is no optimal CD rate. Maternal and neonatal mor-

bidity and mortality are the important outcomes, not CD

rate per se. Increasing CD rate, if CD is performed for

Diagnosis/definition appropriate indications, has at times been associated with

a lower mortality rate in normally formed term babies. 3 As

Birth via the abdominal route. the CD rate increases, an increasing number of CDs have  12-Obstetrics-8026.qxd  5/11/2007  12:58 PM  Page 92
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to be performed to achieve smaller benefits in perinatal 1  Technique of cesarean delivery

mortality.

See Table 12.2 for a summary of recommendations.

 

Preoperative considerations          10–15° Lateral tilt involves tilting the woman towards her left side to avoid vena caval compression by the gravid uterus.

 

Consent Compared with the supine position, lateral tilt provides a

trend for less decreased Apgar scores, with similar umbilical

Consent should always be obtained after counseling. artery pH.7 Fetal oxygen saturation was improved with

Counseling should include at least indication, and possible lateral tilt in a non-randomized study of women in labor.8

complications. Skin cleansing techniques for CD have been studied

insufficiently for an evidence-based recommendation.

Compared with 7.5% povidone–iodine scrub and then

Fetal heart monitoring povidone–iodine 10% solution, the addition of a preceding

parachlorometaxylenol scrub for 5 minutes, in women who

1. If external monitoring has been employed, it should be

have received prophylactic antibiotics for CD, is not associ-

continued up until the abdominal prep has begun. This

ated with differences in incidences of endometritis or

includes the time when regional anesthesia is adminis- 9  wound infection in a small, possibly underpowered trial.

tered. If continuous fetal monitoring is not possible,

Skin is impossible to sterilize. In non-pregnant adults,

reapply the external monitor for 2–3 minutes if feasible

there are no differences in wound infection with different

after completion of the regional anesthesia to determine

types and times of scrubs. Therefore, the use of an iodine

the post-anesthesia fetal status.

solution alone (better than saline) is considered reason-

2. If internal monitoring has been employed, the scalp elec-

able. Some insist on the importance of letting the iodine

trode can be kept on until delivery of the fetal head, at

dry for best infection prophylaxis.

which point the lead can be cut and the fetus delivered or

Compared with no scrub, a preoperative vaginal scrub

the fetus delivered with the electrode attached. The oper-

with povidone–iodine does not significantly decrease the

ating room (OR) team will be responsible to document

incidence of endometritis, post-CD fever, wound, and other

(on the count sheet) the location of the scalp electrode               10,11 infections.

after delivery.

Compared with matching placebo, metronidazole gel 5 g

3. If the cesarean section is done for non-reassuring fetal

intravaginally before CD is associated with a decrease from

status, all attempts should be made to perform continu-

17% to 7% in the incidence of endometritis, but no other

ous fetal monitoring until the delivery occurs. This                                            12 significant changes in important outcomes.

may not apply when the cesarean section is done in an

Adhesive drapes for CD are associated with a higher inci-

emergent manner.

dence of wound infection (13.8%) compared with the con-trol group (10.4%);13,14 therefore, adhesive drapes should not

Decision making be recommended for prevention of wound infection at CD.

Skin incision techniques for CD have not been studied

There is no trial regarding optimal time of ‘decision to inci-     separately from other aspects of CD.15,16 In general, a trans-sion’ for CD: < 30 minutes for CD for non-reassuring fetal     verse skin incision is recommended, since this is associated heart rate (NRFHR), and < 60 minutes for CD for dystocia with less postoperative pain and improved cosmetic effect

and most other indications have been proposed, but are not compared with a vertical incision. The Pfannenstiel (slightly

based on trials.4 curved, 2–3 cm or two fingers above the symphysis pubis,

with the mid-portion of the incision lying within the shaved

 

Drugs area of the pubic hair) and Joel-Cohen (straight, 3 cm below

the line joining the anterior superior iliac spines, and there-

Betamethasone 12 mg × fore slightly more cephalad than the Pfannenstiel) are the  two doses 4 hours apart at 37 weeks

or beyond before elective CD has been shown to reduce preferred transverse incisions. The best trial reveals no differ-

the incidence of respiratory distress syndrome (RDS) to ences in total operative time (32 vs 33 minutes), intra- and

0.002% from 0.011%. The incidence of admission to special postoperative complications, and neonatal outcomes, with

care nursery for respiratory distress is decreased to 0.024% the extraction time 50 seconds shorter for the Joel-Cohen

from 0.051%.5                                                                          group.15 Considering the absence of clinical benefits to the Given there is only one randomized con-trolled trial (RCT) on this subject, and that it was not mother and fetus, there is no clear indication for performing

placebo-controlled, or blinded, and had very low incidence a Joel-Cohen incision. A smaller, less well-designed trial16

of disease in the control group, these data are insufficient shows significantly shorter operating times, reduced blood

for a definite recommendation. Steroids should not be given loss, and postoperative discomfort associated with the Joel-

at ≥ Cohen incision compared with the Pfannenstiel incision.  39 weeks, since the incidence of RDS is extremely small.
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Table 12.1 Standard recommendation language and quality of evidence according to the method outlined by the US Preventive Services

Task Force (USPSTF) 

 

Recommendation:

A      The USPSTF strongly recommends that clinicians provide [the service] to eligible patients. The USPSTF found good

evidence that [the service] improves important health outcomes and concludes that benefits substantially outweigh harms.

B The USPSTF recommends that clinicians provide [this service] to eligible patients. The USPSTF found at least fair evidence

that [the service] improves important health outcomes and concludes that benefits outweigh harms.

C The USPSTF makes no recommendation for or against routine provision of [the service]. The USPSTF found at least fair

evidence that [the service] can improve health outcomes but concludes that the balance of benefits and harms is too close to justify a general recommendation.

D The USPSTF recommends against routinely providing [the service] to asymptomatic patients. The USPSTF found at least

fair evidence that [the service] is ineffective or that harms outweigh benefits.

I The USPSTF concludes that the evidence is insufficient to recommend for or against routinely providing [the service].

Evidence that the [service] is effective is lacking, of poor quality, or conflicting and the balance of benefits and harms cannot be determined.

Quality of evidence:

Good: Evidence includes consistent results from well-designed, well-conducted studies in representative populations that directly

assess effects on health outcomes.

Fair: Evidence is sufficient to determine effects on health outcomes, but the strength of the evidence is limited by the number,

quality, or consistency of the individual studies, generalizability to routine practice, or indirect nature of the evidence on health outcomes.

Poor: Evidence is insufficient to assess the effects on health outcomes because of limited number or power of studies, important

flaws in their design or conduct, gaps in the chain of evidence, or lack of information on important health outcomes.

 

Table 12.2   Evidenced based recommendations for cesarean delivery

 

CD technical aspect                         Recommendationb                Qualityb                Comment 

Lateral tilt                                                    I                               Poor                        15 degrees to left

Skin cleaning                                        I                         Poor                    Iodinea

Adhesive drapes                                    D                       Fair                    Not recommended

Skin incision:

Type                                        C                     Fair                  Pfannenstiel or Joel–Cohen

Length                                        I                      Poor                  15 cm

Changing to a second knife                          D                        Fair                     Not recommended

Subcutaneous incision                              I                         Poor                   a

Fascial incision                                                                                                a I Poor

Rectus muscle cutting                                D                        Fair                     Not recommended

Dissection of fascia off rectus                                                                                   a I Poor

Opening of peritoneum                            I                       Poor                  a

Bladder flap:

Development                                D                     Fair                  a

Use of bladder blade                                 I                          Poor                    Operator preference

Uterine incision:

Type                                        B                     Fair                  Transverse

Stapling device                                      D                         Fair                     Not recommended

(continued)
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Table 12.2   (continued)

 

CD technical aspect                                           b                               b Recommendation Quality                Comment 

Expansion of uterine incision                 A                                Good                 Bluntly

Instrumental delivery                                                                                a I Poor

Prophylactic antibiotics:

Yes or no                                    A                                Good                 Yes (all CDs)

Antibiotic type                              A                                Good                 Ampicillin or first-generation 

cephalosporinc

Route of administration                    A                               Good                 Systemic/lavage (equivalent)

Multiple systemic doses                     D                               Good                 Not recommended

Timing                               I                           Poor                a

Prevention of uterine atony:

Oxytocin vs placebod                       I                                Poor                  Oxytocina

Oxytocin infusion rate                                                                                                     a I Poor Optimal rate unclear

Carbetocin vs oxytocin                     C                               Fair                   Carbetocin if availablea

Placental removal:

Spontaneous vs manual                   A                             Good                Spontaneous

Glove change                             D                             Fair                  Not recommended

Uterine exteriorization                        C                                Fair                    Operator preference

Cleaning of uterus                                                                                   a I Poor

Closure of uterine incision:

Two vs one layers                                                                                     a B Fair

Incorporation decidua/serosa               I                                Poor                  a

Continuous vs interrupted                  B                               Fair                   Continuous

Sharp vs blunt needles                       I                                 Poor                   a

Peritoneal closure                             D                                Good                 Not recommended (for both 

parietal and visceral)

Intra-abdominal irrigation:

Saline vs none                               D                                Fair                    Not recommended

Reapproximation of rectus                                                                          a I Poor

Subcutaneous tissue:

any thickness:

Closure vs non-closure                    D                               Fair                   Closure not recommended

Drain vs no drain                          D                               Fair                   Drain not recommended

≥2 cm thickness:

Closure vs non-closure                    A                               Good                 Closure recommended

Drain vs no drain                          A                               Good                 Drain recommended

Closure vs drain                                                                                    a C Fair

Closure of skin:

staples vs subcuticular                                                                                    a I Poor

CD, cesarean delivery; RCTs, randomized controlled trials.

aSee text for more details.

b                                                                                                                    7 Level of evidence was based on the US Preventive Services Task Force recommendations (Table I). cAmpicillin or first-generation cephalosporin for just one dose before or after cord clamping. dBased on trials of women with vaginal delivery, not CD.

 

Skin incision length has not been studied in a trial. Changing to a second scalpel after the first scalpel

Abdominal surgical incision size should provide probably has been used for skin incision vs no such change has

about 15 cm (size of a standard Allis clamp) of exposure to never been evaluated in a trial, or in any obstetric

assure optimal outcome of both mother and term fetus.1 literature. From general surgery data, one scalpel is  12-Obstetrics-8026.qxd  5/11/2007  12:58 PM  Page 95
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probably adequate to use throughout the whole surgical the time needed to deliver the baby, 41 ml lower blood loss,

procedure. and no differences in other perinatal morbidity outcomes

Subcutaneous incision/opening has not been studied sep- compared with traditional opening and closure of the uter-

arately in a trial. Most clinicians use the scalpel as little as pos-               22 ine scar. There is not enough evidence to justify the rou-sible, opening layers bluntly from medial to lateral to avoid tine use of stapling devices to extend the uterine incision at

injury to tissue and the inferior epigastric vessels. Blunt dis- lower segment cesarean section, especially since there is a

section has been associated with shorter operating times. possibility that stapling could cause harm by prolonging the

There are no trials to evaluate the safety or efficacy of electro-      time to deliver the baby. surgery, electrocautery, or diathermy (Bovie) during CD.            Expansion of uterine incision with scissors (sharp)

Fascial incision has not been studied separately in a trial. is associated with increased estimated blood loss, change

A transverse incision is usually performed with the scalpel, in hematocrit, incidence of postpartum hemorrhage (13%

and then extended with scissors. Digital extension can alter- vs 9%), need for transfusion (2% vs 0.4%), and total number

natively be accomplished by separating the forefingers in a of extensions compared with expansion with fingers

cephalad–caudad direction after inserting the fingers into a             23,24 (blunt). As it is also quicker, and associated with less risk small, midline transverse fascial incision.                         of inadvertently cutting the neonate or cord, blunt should be

Rectus muscle cutting with the Maylard technique is not     preferred to sharp expansion of the uterine incision. associated with any difference in operative morbidity, diffi-        Instrumental delivery of the fetal head by either vacuum cult deliveries, postoperative complications, or pain scores or forceps compared with manual means has been insuffi-

compared with the Pfannenstiel (no muscle cutting) tech- ciently evaluated for a firm recommendation in women

nique,17–19                                                                                            25 but abdominal muscle strength at 3 months with cephalic or breech presentation undergoing CD. As tends to be better in the Pfannenstiel group. 19 Therefore, instrumentation has been associated with maternal (espe-

rectus muscle cutting is probably not necessary. cially for forceps) or fetal (especially for vacuum) harm in

Dissection of fascia off the recti muscles has not been vaginal deliveries, the principle of ‘primum non nocere’

studied separately in a trial. There seems to be no necessity (‘first do no harm’) should be applied in this setting, there-

of this commonly used technical step of CD.1                   fore favoring manual delivery of the fetal head whenever

Opening of the peritoneum has not been studied sepa-     possible until further data are available. rately in a trial. The peritoneum is usually carefully opened        Prophylactic antibiotics for CD are associated with with blunt or sharp dissection, and blunt expansion, high decrease in incidence of endometritis of > 60% in both

above the bladder, avoiding injury to organs below. elective and non-elective CD, and a decrease in wound

Bladder flap development (incision and opening) is asso- infection of about 25% in elective and about 65% in non-

ciated with longer (7 minutes vs 5 minutes) incision to                26 elective CD. Overall, fever and urinary tract infections are delivery interval, longer (40 minutes vs 35 minutes) total     also markedly decreased. These results justify recommend-operating time, and greater (1 g/dl vs 0.5 g/dl) change in     ing prophylactic antibiotics in women undergoing any hemoglobin compared with just direct incision 1 cm above (elective or non-elective) CD. Comparing which antibiotic to

the bladder fold.20 Forming a bladder flap is also associated     give, the efficacy of ampicillin is equivalent to that of first-with more (47% vs 21%) postoperative microhematuria,    generation cephalosporins such as cefazolin (Ancef), and and greater (55% vs 26%) need for analgesia at 2 days after later-generation, more expensive broad-spectrum agents do

CD. No long-term effects (e.g. adhesions, bladder function,                                  27 not improve efficacy further.Systemic vs lavage routes of fertility, etc.) have been evaluated. As bladder injury at CD 27  antibiotic administration seem to have similar efficacy  .

is an uncommon event (1–3/1000), a sample size over Multiple systemic doses do not improve efficacy over a sin-

40 000 women would be required to show a difference in             27 gle dose . Timing of antibiotic administration (at cord this outcome.20 Developing a bladder flap at CD may be clamp vs preoperative) has not been shown to affect infec-

detrimental and can be avoided                                                   28–31 . tious morbidity rates. If ampicillin or a first-generation

The use of a bladder blade to protect the bladder has not cephalosporin has already been given in labor, there may be

been studied separately in a trial.                                  no need for additional prophylactic antibiotics at CD.

Uterine incision type has not been studied separately in a       Prevention of uterine atony and postpartum hemorrhage trial. The transverse incision in the lower uterine segment has not been studied for CD, but has been studied exten-

is usually recommended.1 Some experts advocate the classi- sively for the third stage of labor after vaginal delivery. In the

cal vertical or at least low-vertical incision if the lower uter-     setting of vaginal delivery, both intravenous and intramus-ine segment is not large enough to allow a transverse cular oxytocin effectively reduce postpartum hemorrhage

incision, e.g. for the very preterm (<28 weeks) uterus, and the need for therapeutic uterotonics by at least 40%

fibroids, etc., but this has been associated with increased compared with placebo or no routine prophylactic agent.

blood loss compared with low transverse incision.21 Oxytocin is as effective as and has fewer side effects than

A uterine stapling device is associated with an ~1 minute     ergot alkaloids. Regarding oxytocin infusion rates, in the set-longer total operating time, with an ~1 minute increase in ting of CD, 10 units (U) of oxytocin in 500 ml (infusion rate  12-Obstetrics-8026.qxd  5/11/2007  12:58 PM  Page 96
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333 mU/minute) lactated Ringer’s solution over 30 minutes     tubal ligation). For women planning future pregnancies, after cord clamping are associated with an increased need for     the uterus can be closed in two layers. Experts usually advo-another uterotonic medication (39% vs 19%) and similar cate incorporating all of the muscle up to the serosa in a

change in hematocrit compared with 80 U of oxytocin in one-layer closure to avoid bleeding from edges, but this

500 ml (infusion rate =                 32 2667 mU/min). Given this is the     aspect of CD has never been studied properly. It is unclear if only trial on this subject, and many obstetricians use differ- one needs to incorporate the decidua or not. Continuous

ent infusion rates, the optimal infusion rate for oxytocin at single-layer closure may save operating time and reduce

CD is still unclear. Carbetocin as a single 100 µ 40  g dose is asso- blood loss compared with interrupted single-layer closure.

ciated with more effective prevention of uterine atony and     Blunt needles for closure of the uterus, peritoneum, and lower need for additional uterotonics compared with oxy- rectus sheath are associated with similar outcome compared

tocin 8 or 16 hours infusion at CD.33,34                                                                  41 Carbetocin (where with sharp needles. available) may be recommended over oxytocin for preven-       Peritoneal non-closure is associated with a reduction in tion of uterine atony. operating time (whether both or either visceral or parietal

Placental removal options of either spontaneous (with peritoneal layer was not sutured), in postoperative fever, and

gentle cord traction) or manual placental removal at CD                                    42 in postoperative stay in hospital. The trend for analgesia have been studied in at least 12 randomized trials, including requirement and wound infection tended to favor non-

over 3000 women.35                                                                                                  43 Spontaneous removal is associated with closure. Long-term follow-up after 7 years showed no dif-a significant reduction in postoperative endometritis, a trend ferences in pain, fertility, urinary symptoms, and adhesions.

for reduction in wound infection (probably insufficiently A review of general surgery and gynecological data con-

studied), and less blood loss or changes in hemoglobin/ cluded that ‘we encourage clinicians not to close both pari-

hematocrit, including less feto-maternal hemorrhage.                               44 etal and visceral peritoneum’.Observational studies have Blood loss may be increased in manual removal because shown that the peritoneum regenerates in 5–6 days. The

dilated sinuses in the uterine wall are not closed yet. hypothetical benefits of closing these layers for anatomic

Bacterial contamination of the lower uterine segment and barrier, reduction of wound dehiscence, and minimization

incision may contaminate the surgeon’s dominant hand, of adhesion have not been proven, and in fact have

and therefore the upper segment in manual removal or the     been invalidated by trials. There is at present no evidence to glove itself may be contaminated. Spontaneous placental     justify the time taken and cost of peritoneal closure. removal should be preferred to manual removal given the       Intra-abdominal irrigation with 500–1000 ml of normal significant decrease in blood loss and endometritis.            saline before abdominal wall closure should not be rou-

Changing the operator’s glove before manual removal of     tinely performed since it provides no significant differences

the placenta does not alter the incidence of endometritis 36 . in blood loss, intrapartum complications, hospital stay,

Uterine exteriorization is associated with a significant return of gastrointestinal function, or incidence of infec-

decrease in fever for more than 3 days, and similar other                                       45 tious complications vs no irrigation. important outcomes, including bleeding, compared with       Reapproximation of rectus muscles has not been studied leaving the uterus intra-abdominally for uterine incision in any trial. Most clinicians agree that they do find the right

repair.37 For most outcomes, there are insufficient data for a anatomic place spontaneously, and suturing them together

definite recommendation. So the balance of the benefits can cause unnecessary pain when the woman starts to move

and harms is too close to justify a general recommendation.     postoperatively.

Cleaning any placental remnants or blood clots from the       Techniques of fascial closure have not been studied

uterus with a sponge or other means is a technique in any trial of CD. Most experts suggest continuous non-

frequently used after placental removal, but has not been     locking closure with delayed-absorbable suture. studied in any trial.                                                   Irrigation of the subcutaneous tissue to minimize wound

Closure of uterine incision with one layer of suture is infections and other complications has not been studied vs no

associated with a 5-minute decrease in operating time, a irrigation in a trial of CD. The type of irrigation, with saline

lower incidence of abnormal scar (‘smoother healing’) dur- or antibiotic solution, has also not been studied in a trial.

ing hysterography at 3 months follow-up, and similar blood       Subcutaneous tissue closure vs non-closure should be loss, need for transfusion and endometritis rates compared analyzed by the thickness of the subcutaneous tissue, which is

with two layers. 38                                                                                                   46,47 Unfortunately, the women followed up are how most trials were done. Some studies have evaluated too few to detect a significant difference in rare but                                        48 only drainage of subcutaneous tissue. Most studies used extremely important long-term outcomes such as rates of     3-0 Vicryl for closure. rupture in the next pregnancy,39 with contradictory results of retrospective studies. Since there is still no trial that     Any subcutaneous thickness:   Suture closure of subcuta-demonstrates the benefit of two- vs one-layer uterine clo- neous fat in women with any subcutaneous thickness is

sure, it might be reasonable to omit the second layer if the overall associated with less wound disruption vs non-closure,

woman is planning no more pregnancies (e.g. receives but the presence of women with both < 2 cm and  ≥  2 cm  12-Obstetrics-8026.qxd  5/11/2007  12:58 PM  Page 97

 

Cesarean delivery 97

 

thickness, which can have differing outcomes, and inability to     Complications blind, represents a possible source of confounding and bias.

Drainage of subcutaneous tissue, in women with any thick- Disrupted (open) laparotomy wound

ness and who did not receive prophylactic antibiotics, with a

Compared with healing by secondary intention, reclosure

2 cm corrugated rubber drain, left to drain open, coming out

of the disrupted laparotomy wound is associated with

of one end of the incision, and removed the following day, is

associated with a trend towards increased wound infection.                                                    50 48      success in >80% of women, faster healing times (16–23

days vs 61–72 days), and fewer office visits. No serious

Therefore, routine subcutaneous tissue drainage in women

morbidity or mortality is associated with either method.

undergoing CD cannot be recommended.

There is insufficient evidence to assess optimal timing

(probably 4–6 days after disruption if non-infected) and

< 2 cm subcutaneous thickness studies:   Routine subcuta-

technique (superficial vertical mattress or ‘en bloc’ reclosure

neous tissue closure in women with a depth < 2 cm is not

of entire wound thickness with absorbable sutures, or adhe-

associated with any effects on outcome, and therefore

sive tape) of reclosure, as well as utility of antibiotics.

cannot be recommended.

Compared with reclosure using sutures, reclosure using

≥ permeable, adhesive tape (Cover-Roll; Biersdorf, Norwalk,

2 cm subcutaneous thickness studies:   Suture closure of

subcutaneous fat in women with ≥ CT) is associated with faster procedure, less pain scores, and  2 cm thickness is associ-                                            51

similar healing times in a small RCT.

ated with a significant decrease in wound disruptions,

defined as any wound complication that requires interven-

tion, and seromas, compared with non-closure. The evi-    Postoperative counseling dence supports routine subcutaneous suture closure in

women with a depth ≥ Interval until next pregnancy after a CD should be 12–24  2 cm  .

Drainage of subcutaneous fat versus no drainage or vs months, as shorter intervals have been associated with

suture closure in women with ≥ increased risk of uterine rupture (see also Chapter 13).  2 cm thickness, using a 7 mm

Jackson-Pratt drain with closed suction cup, is associated with a decrease in wound complications compared with no drainage. Drainage is therefore recommended over no    References
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KEY POINTS that of a non-VBAC multipara in labor and the same as

that of a nullipara in labor.

• A woman with a prior cesarean delivery (CD) has two    • Absolute contraindications to TOL after CD are:

options for mode of delivery in the subsequent preg-       • medical or obstetric complications that preclude vagi-

nancy: an elective repeat cesarean delivery (ERCD) or a          nal delivery

trial of labor (TOL) to try to achieve a vaginal birth after        • inability to perform emergency CD; vertical (classical)

cesarean (VBAC). There are no trials to compare the         uterine scar

safety, complications, and maternal and fetal/neonatal       • fundal or perifundal complete (from endometrium

morbidity and mortality between the two options. to serosa) uterine scar from other surgery (e.g.

• Uterine rupture is the main complication associated         myomectomy);

with TOL after CD.                                         • prior uterine rupture. • The risk of uterine rupture with a policy of TOL after CD     • Successful VBAC rates in the general population of

depends on several factors: it is 0.7 after 1 prior low women with previous low transverse uterine incisions

transverse CD, and is increased with > 1 prior CD, prior       vary from 60 to 80%. Women with prior CD and without

vertical scar, prior rupture, induction or augmentation,       prior VBAC may have success rates of ≤ 50% if they have

fetal macrosomia, and possibly interval between delivery       > 2 prior CDs, weight >300 lbs, body mass index (BMI)

< 18 months, maternal age > 30 years old, and fever       > 30, or macrosomia > 4000 g. No screening tools is sensi-

around prior CD.                                           tive enough to be clinically useful in predicting an unsuc-• Rates of all maternal complications except rupture are cessful trial of labor, and none has been validated

infrequent and similar with both TOL and ERCD.             prospectively to improve outcomes. • The most serious fetal risk in women with prior CD is    • Appropriate counseling, including risks as described,

from uterine rupture during TOL. Risks of fetal/neonatal should be provided to the woman with a prior CD decid-

morbidity/mortality with term uterine rupture are about       ing on subsequent mode of delivery. The ultimate deci-

33% risk of pH < 7.00, 40% admission to a neonatal sion regarding attempting TOL after CD or ERCD is up

intensive care unit (NICU), 6% risk of hypoxic-ischemic       to the patient.

encephalopathy (HIE), and 1.8% risk of neonatal death     • To minimize risks, an experienced obstetrician, anesthe-

(rupture-related risk of neonatal death: 1 in 10 000) in sia, nursing and operating room (OR) personnel, and

equipped academic centers. In other centers, these risks ability to perform emergency CD must be immediately

are higher, including risk of neonatal death from rupture available at all times (24 hours/7 days) throughout TOL

up to 10–25%.                                            after CD. • Compared with ERCD, TOL after CD is associated with

slightly higher rates of adverse perinatal outcome: cord

 

pH < 7.00 (1.5/1000 TOL), hypoxic-ischemic encephalopa-     Historical perspective thy (8 in 10 000), and perinatal death (excluding malforma-

tions) (4.0 in 10 000 with TOL versus 1.4 in 10 000 for Until the late 1970s, ‘Once a cesarean always a cesarean’ was

ERCD). The overall risk of adverse perinatal outcome is the general rule among most obstetricians. This phrase did

1/2000 with TOL, slightly higher than with ERCD. not derive from formal studies and was clearly not evidence

• When compared with women without a previous based. A classical uterine incision was used until the 1920s,

cesarean delivery (instead of those having an elective when the low transverse (LT) incision was introduced in the

CD), the perinatal mortality for TOL-VBAC after CD is US. The LT incision was associated with a 10-fold decreased

higher than ERCD, but this rate is only twice as high as rate of uterine rupture in labor compared with the classical  13-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 100
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incision. Based on studies in the 1970s when the vaginal     Successful adjusted VBAC rate: percentage of women with delivery after cesarean (VBAC) rate was very low, the prior CD and no contraindications to TOL, achieving a

National Institutes of Health (NIH) in 1980 and then the     vaginal birth (VBAC). American College of Obstetricians and Gynecologists    Failed TOL (failed VBAC): TOL after CD that results in a (ACOG) in 1988 and in 1999 suggested that a trial of labor     repeat CD. (TOL) after a previous LT cesarean delivery (CD) is a reason-     Uterine dehiscence: disruption of the uterine muscle with able option.1                                                                                                4 In response to these recommendations, the intact serosa. It can include asymptomatic opening of the VBAC rate in the USA increased from 3.5% in 1980 to 28.3% uterine scar from prior surgery, without protrusion of

in 1996. As more VBACs were attempted, more ruptures were     fetus/fetal organs outside the uterus. seen and litigation for complications of a TOL also increased.     Uterine rupture: disruption or tear of the uterine muscle As a result, after declining until about 1997, cesarean rates and visceral peritoneum, or separation of the uterine mus-

have increased globally (21.3% in England and 29% in the 4  cle with extension to the bladder or broad ligament.  It

USA in 2004). While VBAC rates have decreased rapidly to includes symptomatic gross rupture of the uterine scar

just 9% in the USA in 2004 (Figure 13.1), they have remained from prior surgery, with or without protrusion of fetus/fetal

relatively high in the UK, at 33% (range 6–64%).2,3               organs outside the uterus.

 

Definitions                           General considerations

VBAC: vaginal delivery after cesarean. A woman with a prior CD has two options for mode of deliv-

TOL: trial of labor.                                                ery in the subsequent pregnancy: an ERCD or a TOL to try ERCD: elective repeat cesarean delivery (before labor).          to achieve a VBAC. There are no trials to compare the safety, VBAC rate: number of vaginal births after previous CD per complications, and maternal and fetal/neonatal morbidity and

100 live births to all women with a previous CD (same mortality between the two options. Virtually all studies on

denominator as the cesarean section rate). 4  VBAC, except for a recent large prospective multicenter one,

TOL rate                                                              5–10 : if the average success rate of a TOL is about 70%, are retrospective, and often use differing criteria for patient then the TOL rate is the VBAC rate/0.7. selection and differ in their ability to correctly ascertain (make

Adjusted VBAC rate: number of women with prior CD and sure all cases are included) and define uterine rupture. Studies

no contraindications to TOL who had a vaginal delivery per     with < 1000 TOL after CD cannot adequately assess maternal 100 live births to all women with a previous CD. and fetal/neonatal morbidity and mortality, as these complica-

Successful VBAC rate                                                                    3,11,12 : percentage of women with prior CD tions are rare, and meta-analyses might compound errors who attempted a TOL, achieving a vaginal birth (VBAC). from different retrospective studies. Many studies do not  13-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 101
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differentiate between asymptomatic uterine dehiscence and in women undergoing induction or augmentation and in

true acute symptomatic uterine rupture. The main issues                                        13 those without a prior vaginal delivery . The overall relative regarding TOL after CD (attempt at VBAC) are complications risk of rupture is increased (about twofold) in women

and safety (especially in regard to uterine rupture), and success     having a TOL after 2 LT CDs compared with 1. But the rup-rates at achieving vaginal delivery, as compared to repeat CD. ture rate in women with a prior vaginal delivery and 2 prior

CDs is only 0.5%, no greater than a VBAC with only one

 

Safety/complications prior CD. 13 The rate of rupture instead increases from 2%

with 2 prior CDs up to 5–9% with > 2 CDs, and is directly

Maternal–fetal                            proportional to the number of prior CDs.15

Uterine rupture is the most serious complication associated     Direction of scar:   Records regarding the prior CD(s) with TOL after CD. The risk of uterine rupture with a policy should be obtained, with special care in documentation

of TOL after CD depends on several factors, such as number of direction of scar. If a woman has had a prior vertical

of prior CD (Table 13.1), direction of scar (Table 13.1),                                               1 (classical) CD, repeat CD is recommended . layers of closure, induction or augmentation, maternal age,

fever, prior preterm CD, and TOL at ≥ 40 weeks.                Layers of closure:   There is insufficient evidence to assess

if the numbers of layers performed at prior uterine closure

Risk factors/associations                    affect the outcomes for future pregnancies. Randomized

for uterine rupture trials have insufficient follow-up numbers (see Chapter 12).

Compared with women who had a double-layer closure,

Number of prior cesareans:   Women with ≥ 2 prior LT CD     women with a single-layer closure have been reported to are at increased risk of uterine rupture compared with have either similar or up to a fourfold increased risk of uter-

women with 1 prior CD.13–15                                                                3,16 Most of these ruptures occur ine rupture.

 

Table 13.1   Risk of uterine rupture associated with different historic factors

 

Approximate risk of uterine 

rupture in pregnancy 

History                                                 including TOL (%)                                      References

 

No prior uterine scars                                        < 0.01

Elective repeat CD                                          ≥ 0.1 (0.5 risk of                                             4, 7 

dehiscence)

1 prior LT CD (no                                          0.7 (0.5–1.0)                                                4, 11 

prior VBAC)

1 prior LT CD (prior                                         < 0.5                                                        13

VBAC)

2 prior LT CDs (no prior                                     2 (1–3.7)                                                    9, 13–15

VBAC)

2 prior LT CDs (prior                                        0.5                                                          13

VBAC)

> 2 prior LT CDs                                         5–9                                                     15

Prior vertical (classical)                                          4–10                                                             1

CD

Prior low-vertical CD                                      1–2                                                        3, 4 

Prior ‘unknown uterine                                    0.5–2                                                     4

scar’ CD

Prior uterine rupture                                       6 (lower segment rupture)                                   1

32 (upper segment rupture)

TOL, trial of labor; LT, low transverse; CD, cesarean delivery.
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Prior rupture:   As prior uterine rupture is associated with     Post dates:   The risk of uterine rupture does not increase high rates (6–32%) of recurrent rupture with TOL, these substantially after 40 weeks, but is increased with induction

pregnancies should have an                                                                   26 ERCD before labor , possibly of labor regardless of gestational age. around 38 weeks.1

Preterm: In one study there was a trend toward a lower uter-

Induction/augmentation (at or near term): 27  There is insuffi- ine rupture rate in preterm patients who attempted a VBAC.

cient contradicting evidence regarding the effect of induction on rates of complications of TOL after prior CD. Almost all     Twins:   The risk of rupture or maternal mortality is not studies of sufficient size report a slight increase (up to 1–2%) increased with prior CD and subsequent TOL with twins,

in rupture with induction 4,8,17 28  of any kind.  One trial of women  with uncommon perinatal morbidity at  ≥  34 weeks.

with 1 prior CD, gestational age > 37 weeks, and Bishop score < 7 did not show any rupture in either the TOL or ERCD groups, but the numbers studied were insufficient to assess the     Maternal

rare complications associated with VBAC.18 The risks of uter-     • Hysterectomy: 1–2 in 1000 TOL;    similar to ERCD. 4–11 4

ine rupture with induction in women who had 1 prior CD     • Transfusion: uncommon for TOL or ERCD, but slightly may also depend on the type of induction. Risk of rupture is                                     4 more frequent (1.7 vs 1%) with TOL–VBAC (about approximately 1.4–2.5 with induction with prostaglandin 11  2 units packed red blood cells [pRBCs]/1000 TOL),  and

(with or without oxytocin),4,7 and about 1.1 with oxytocin related to the need for cesarean delivery following a TOL.

4

alone 4 . Induction with misoprostol in a woman with an unfa-     • Thromboembolic disease: about 4 in 10 000, similar to vorable cervical examination and prior CD should be discour-                           4 ERCD (1 in 1000). aged.7 There is insufficient evidence to assess the safety of     • Endometritis: uncommon and very similar for TOL mifepristone induction in women with a prior CD. 19                 or ERCD (6 vs 7–8% – fever   – or 3 vs 2% in academic 12

Women with prior CD should be made aware of these             4 centers), and related to the need for cesarean delivery

higher risks of rupture associated with induction.1                 following a TOL.

 

increased risk of rupture, e.g. up to about 1% Augmentation may be associated with a very slight    •                                   11 Maternal mortality: about 2 in 100 000, similar (slightly 4,17 . In one 4–6 lower) to ERCD (about 4–5 in 100 000). study, compared with non-intervention, augmentation    • Therefore, rates of all maternal complications except with oxytocin for no cervical change after 4 hours of con- rupture are infrequent and similar with both TOL and

tractions in term gravidas with 1 or 2 unknown uterine             4,11,12 ERCD.In those women who attempt a VBAC (TOL) scars in early labor is associated with similar rates of CD, but end up with a repeat cesarean section in labor (failed

but an increase (5 vs 0%) in uterine scar separation; one of VBAC), maternal morbidity is higher than in women

these occurred in a woman with 2 prior CDs, one of which                                                   10 undergoing an elective repeat cesarean section. vertical, requiring hysterectomy.20

 

Fetal/neonatal

Second trimester induction of labor:   Induction of labor in the second trimester with misoprostol is associated with The most serious fetal risk in women with prior CD is from

no or minimal risk of uterine rupture after 1 prior LT CD, uterine rupture during TOL. Risks of fetal/neonatal mor-

but about 5% risk with ≥ bidity/mortality with term uterine rupture are: 33% risk of  2 prior LT CDs, and about 50%

21                                            pH < 7.00, 40% admission to a neonatal intensive care unit

risk with a prior classical CD.

(NICU), 6% risk of hypoxic-ischemic encephalopathy

Macrosomia  (HIE), and 1.8% risk of neonatal death (rupture-related  >  4000 g:  Macrosomia > 4000 g is associated

with a slightly increased risk of rupture.22 risk of neonatal death: 1 in 10 000) in equipped academic

centers.4 In other centers, these risks are higher, including risk of neonatal death from rupture up to 10–25%.

Interval between deliveries:   Interval between deliveries of

< Compared with ERCD, TOL after CD is associated with

18 months is associated with an increased risk (2%) of

23                                                                        significantly higher rates of:

rupture.

• Antepartum fetal death (2–6 in 1000 vs 1–2 per 1000).

Maternal age:   Maternal age ( > 30 years old) is associated       This might be due to stillbirths occurring at ≥ 39 weeks with an increased risk (1.4%) of uterine rupture.24 with TOL, or to encouragement to TOL with diagnosis of

stillbirth. 4

Fever:                                                        •                                11 The presence of both intrapartum and postpartum Cord pH < 7.00 (1.5 in 1000 TOL). fever at CD, but not either alone, may increase the risk of     •                                  4 HIE : 8 in 10 000 vs none in the ERCD. The overall risk of uterine rupture in a subsequent pregnancy. 25                      rupture-related HIE is 1 in 2500 TOL–VBAC. 13-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 103

 

Vaginal birth after cesarean 103

 

• Neonatal death rates: similar between the groups    Prior indication

(0.08% vs 0.05%) in academic centers, with the neona-

tal death rate associated with a rupture at term Breech presentation or other non-recurring indication

about 1.8%.4 (e.g. non-reassuring fetal monitoring) for the prior cesarean

• delivery significantly increases the chances for a vaginal  Perinatal death (excluding malformations) rates are 4.0

in 10 000 with TOL4,11                                            4                   delivery (85%). Nevertheless, about 60–70% of women vs 1.4 in 10 000 for ERCD.

 

•                                                      undergoing a TOL after a prior CD for dystocia deliver Overall risk of adverse perinatal outcome is 1 in 2000 1 4 vaginally. There seems to be no reduction in the rates for with TOL, slightly higher than with ERCD.

a successful TOL–VBAC following a previous CD in the

When compared with women without a previous CD    second stage of labor (75–80%), with no increased risk of (instead of with those having an ERCD), the overall perina-                               31,32 operative vaginal delivery. tal mortality for TOL after CD is higher than ERCD (10 in 10 000 vs 0.4 in 10 000 births), but this rate is only twice as

high as that of a non-VBAC multipara in labor and the    Number of prior cesarean deliveries same                         29 as that of a nullipara in labor .

About 75–80% of women attempting a VBAC with a

single prior cesarean will deliver vaginally vs about

 

Contraindications 60–70% (decreased) with more than one prior cesarean. The majority of studies have shown that the greater the

Absolute contraindications number of prior cesarean deliveries, the lower are

• the chances for a vaginal delivery (about 10–15% lower

Medical or obstetric complication that precludes vaginal              3 per CD).

delivery.

• Inability to perform emergency CD.

 

•                                                      Maternal obesity • Vertical (classical) uterine scar.

Fundal or perifundal complete (from endometrium to

serosa) uterine scar from other surgery (e.g. myomectomy). Obese women attempting a VBAC have lower success rates,

• Prior uterine rupture.                                        with women ≥ 300 lbs having rates of only 15%, whereas

women weighing 200–300 lbs have rates of 56%. 33,34 Women ≥ 300 lbs also have a > 50% chance of infectious morbidity

Relative contraindications (vs 17.8% in women weighing 200–300 lbs). ERCD in the

• Multiple uterine scars (e.g. obese group significantly reduces the infectious morbidity  ≥  2 prior CDs).

• Any other factor (see above) associated with a risk of by almost 50% compared with those with a TOL. In a recent

rupture of study which excluded women with a prior vaginal delivery,  >  1%.

VBAC success rates were 54.6% in women with a body mass

index (BMI) ≥ 35  30 vs 70.5% in women with a normal BMI.

 

Successful TOL–VBAC: rates and

factors affecting rates of               Fetal macrosomia

success There is conflicting evidence regarding the effect of fetal

 

Successful VBAC rates in the general population of women                         22,36 success of a VBAC. macrosomia (using actual birth weights at delivery) and the 4,11 The success rates for VBAC in

with previous LT uterine incisions vary from 60 to 80%.

women with a previous cesarean delivery and no other

In tertiary care centers, the rates may be higher, about

73–76%.   The following factors are associated with the                   36 ≤ 4,5 births is about 60% in the > 4000 g group and 71% in the

success or failure of a TOL–VBAC.                                                                 22 success rates as birth weight increases. 4000 g group. There is progressive reduction in VBAC With a prior VBAC

or a vaginal delivery, there is no success rate below 63% for

Prior vaginal delivery                        any of the birth weight strata. With no previous vaginal

after cesarean delivery delivery, VBAC success rates can drop below 50% as

neonatal weight exceeds 4000 g 22 . This success rate can

A previously successful VBAC is the most predictive prog- decrease further if the indication for the previous cesarean

nostic indicator (> 90% success rate). It is more predictive delivery is cephalopelvic disproportion or failure to

of a vaginal delivery than a vaginal delivery that occurred     progress. There are no data regarding estimated fetal birth before the prior cesarean.30                                       weight and VBAC success. 13-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 104
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Cervical status                               Preterm

The more favorable the cervix, the greater the odds for a Preterm patients with prior CD have a slightly higher VBAC

vaginal delivery.                                                                                                    27 success rate than term patients (82% vs 74%).

 

Induction/augmentation of labor

Prediction tools for vaginal delivery

Women who receive oxytocin for induction or augmenta-

Given the associations above, several different scoring

tion have rates of vaginal delivery about 10% lower than

3,12 systems have been proposed to predict the likelihood of

those that are allowed or able to labor spontaneously.

vaginal delivery or cesarean in women undergoing a

VBAC.38–41 None of these screening tools is sensitive

Post dates enough to be clinically useful in predicting an unsuccess-

 

Few studies have addressed the issue of post-term pregnancy                                 41 ful trial of labor, and none has been validated prospec-

tively to improve outcomes.

and the success of TOL after CD. Successful VBAC rates of

65–82% have been reported for women with gestational age

> 40 weeks, with the higher rates in women with prior vaginal deliveries. 1 If VBAC is still desired after 40 weeks, awaiting     Management the onset of spontaneous labor may be a better option than

Patients with contraindications (see above) to VBAC should

induction before 40 weeks for women planning a VBAC,

receive an ERCD at 39 weeks, or earlier if labor starts or in

because the rate of symptomatic uterine rupture is signifi-

certain cases (e.g. prior early uterine rupture).

cantly increased for women who are induced, regardless of

the gestational age compared with spontaneous onset of

 

labor after 40 weeks, and because women induced before or                               4 Patient counseling at 40 weeks or who enter spontaneous labor after 40 weeks

have similar (30–35%) CD rates. It may be reasonable to offer     • TOL can be offered to most women with a prior CD, but an AROM (artificial rupture of membranes)/oxytocin induc- several safety and success factors should be considered

tion around the EDC (estimated date of confinement) to       and discussed with the woman.

women with a prior vaginal delivery and a favorable cervix     • The composite of maternal complications is slightly (Bishop Score ≥ 9, or transvaginal ultrasound cervical length higher with TOL–VBAC compared with the ERCD

< 20 mm).                                              group, primarily due to the risk of rupture and the

increased risks of a cesarean delivery in labor. These esti-

Uterine scar type mates do not take into account the long-term increased

risks of repetitive cesarean deliveries and the associated

Vaginal delivery rates appear to be similar for low trans-       risks of placenta previa and accreta.40 This is why coun-verse, low vertical, and for unknown incision types.3 seling should take in to account how many future preg-

nancies are planned.

Maternal age • The overall risks of serious perinatal complications are

about 1 in 2000 TOL, which is slightly greater than that of

There is an inverse association between maternal age and       ERCD.4 Combining all poor perinatal outcomes, > 600 the likelihood of vaginal delivery, with the odds of vaginal ERCD would need to be performed to prevent 1 poor

delivery significantly greater for younger women.3 perinatal outcome. Although a woman with a TOL after

CD is at higher risk of uterine rupture than any other

Multiple gestations group, the risk of perinatal death is similar to that of any

nulliparous woman in labor.29

Vaginal delivery rates of both twins after prior CD range     • For the approximately 60–80% of women attempting a from 65 to 84%,3–28 and do not seem to differ from success       VBAC who will deliver vaginally, the maternal and peri-rates in singletons, without increased risk for maternal natal morbidity and mortality are lower than ERCD.

morbidity or uterine rupture.28                                 • ERCD is safer than a VBAC attempt that results in a

cesarean delivery.

Interdelivery interval • Although the risks of TOL–VBAC are higher than ERCD,

the absolute risks are small and comparable to other

Interdelivery interval of < 19 months may be associated       potential complications of labor. with similar success rates of TOL after CD compared with     • Efforts to reduce the frequency of the first cesarean longer intervals, but lower rates if labor is induced.3,37               reduce the need for a VBAC or repeat cesarean. 13-Obstetrics-8026.qxd  5/11/2007  8:22 PM  Page 105
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TOL after CD should be approached with caution in those                                               1 Requirements to minimize risks with the lowest chance of vaginal delivery and highest risk

of rupture: e.g. try to avoid induction of labor in those with To minimize risks, the following must be immediately

an unfavorable cervix and no prior vaginal deliveries. All available at all times (24 hours for 7 days) throughout TOL

women with a single prior LT CD without other indications     after CD:

for a cesarean delivery are candidates for a TOL. Women at     • experienced obstetrician lowest risk for adverse outcomes and highest chance for a     • anesthesia vaginal delivery include those with a prior vaginal delivery     • nursing and operating room (OR) personnel (especially a prior VBAC), in spontaneous labor, with a     • ability to perform emergency CD.

favorable cervix.                                                  Labor and Delivery (L&D) units with > 1000 births per year

The ultimate decision regarding attempting VBAC or not

is up to the patient after appropriate counseling. Most                                  6 pared to units with less volume. have lower risks of uterine rupture and complications com-women should decide before term, and their decision

should be documented in the medical record. The decision

might not be made until term in women who want to assess     Intrapartum: detecting rupture

if spontaneous labor and/or favorable cervix make their     • Fetal heart rate (FHR) disturbances are the most chances of complications lower and of success higher. There

common (but not universal) sign of uterine rupture

is no evidence that examining the adequacy of the pelvis

(55–85%). The most commonly reported FHR distur-

benefits outcomes.

bance is repetitive progressively severe variable decelera-

tions and prolonged bradycardia, although in most cases

Prenatal education they are not caused by rupture. Nevertheless, in women

with a prior cesarean delivery, in the presence of such

Individualized prenatal education directed toward avoid- FHR disturbances, uterine rupture must be considered.

ance of a cesarean delivery does not increase the rate of     • Abdominal pain over the area of the prior uterine scar is vaginal birth after cesarean section.42 a poor predictor of uterine rupture. Epidural usually

does not mask rupture. Epidural should not be withheld

in women attempting TOL after prior CD.

Consent                                 • Intrauterine pressure catheter (IUPC) monitoring has

not been shown to be helpful.

Specific consent for TOL after CD or ERCD should be signed     • Significant loss of fetal station, especially in the second stage, by the woman after appropriate counseling, before term.

may occur with rupture, but is of limited predictive value.

• There are insufficient data to assess the utility of explor-

Non-vertex presentation                      ing the uterus after a successful VBAC.

 

External cephalic version (ECV) can safely be performed     Cost-effectiveness in women with a prior CD. The success rate for ECV is

similar or higher in women with a prior CD compared Cost savings with TOL may occur only if success rates 

43                  are ≥ 70%.

with controls without a prior CD (82% vs 61%). Women with a successful version have successful VBAC rates of
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14

 

Recurrent pregnancy loss

 

Michele Berghella

 

KEY POINTS women associate negative feeling with this term.

Miscarriage is a lay term for PL.

• Diagnosis of recurrent early pregnancy loss (REPL) is       • anembryonic PL – no embryo identified (e.g. missed

≥ 2 consecutive losses of pregnancy < 14 weeks.                   abortion, blighted ovum) • Work-up includes uterine study, antiphospholipid anti-       • embryonic PL – embryo identified, but then non-viable.

bodies (APA), and parental karyotypes, as well as kary-     • First trimester PL: pregnancy loss from conception to

otype of products of conception (if available).                  < 14 weeks. This guideline concerns mostly this type of • Prognosis with negative work-up is for a 60–70% subse- recurrent loss (recurrent early pregnancy loss [REPL]).

quent successful pregnancy in women < 35 years old, and       • early first trimester PL – loss of pregnancy between

40–50% in women ≥ 35 years old.                              conception and 9 6/7 weeks • Women with REPL and APA should be treated with low-       • late first trimester PL – loss of pregnancy between

dose aspirin (ASA) and heparin in subsequent pregnancy.          10 and 13 6/7 weeks. • Women with REPL and uterine septum, synechiae or    • Second trimester (late, or fetal) PL: pregnancy loss

submucous myomata can have hysteroscopic resection      between ≥ 14 and 19 6/7 weeks (see end of chapter).

of these abnormalities.                                       • Recurrent PL (RPL): ≥ 2 consecutive losses. • Couples with abnormal parental karyotype can be offered

genetic counseling, prenatal diagnosis, and/or gamete

 

• donation.                                                Incidence

There is insufficient evidence for universal screening for

diabetes, thyroid disease, progesterone deficiency (luteal     The incidence is 1% of reproductive-age women.

phase defect), infections, thrombophilia, etc.

• Women should not be tested for alloimmunization

or receive any of the immune therapies, since they are Etiology/basic pathophysiology

ineffective and at times detrimental.

• Women should not receive estrogen supplementation, as The etiology is not established in at least 50% of cases after

this is unsafe, being detrimental to the future offspring     work-up.

and ineffective.

• There is very limited evidence that supportive care and

• progesterone are beneficial interventions.                     Classification

There is insufficient evidence to support human

chorionic gonedotropin (HCG), aspirin, and vitamins as     Primary REPL, no intervening live births.

interventions.                                                Secondary REPL, intervening live births.

 

Diagnoses/definitions                Risk factors/associations

• Pregnancy loss (PL): spontaneous loss of pregnancy    Maternal age < 20 years old, ≥ 35 years old, maternal medical

from conception to < 20 weeks. The term spontaneous diseases, especially poorly controlled (e.g. hypertension,

abortion (SAB) is equivalent, but should be avoided since     diabetes mellitus).
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Table 14.1   Natural history of pregnancies following prior              Recommended screening tests

 

pregnancy loss (PL)                                                    Mother/father

 

Probability of        Maternal uterine study

Prior PL (n)          liveborn (%)

Maternal uterine study: e.g. 3D sonohysterography (recom-

Women with                 0                 90

mended on day 8–10 of follicular phase), hysterosalpin-

prior liveborn                   1                     80

2 gogram (HSG), hysteroscopy, 2D sonohysterography, or  75

3                                magnetic resonance imaging (MRI). 70

4 A total of 10–15% of women with REPL have uterine  60–65

Women without             ≥                               anomalies. Most common associated anomaly is septate 3                55–60

uterus, followed by didelphys and bicornuate. Arcuate

prior liveborn

uterus has not been consistently associated with REPL.

Uterine synechiae (Asherman’s syndrome) and DES expo-

sure are associated with REPL. Myomata have not been con-

 

Pregnancy considerations sistently associated with REPL. Available intervention is

hysteroscopic resection of septum, synechiae, or submucous

Human reproduction is relatively inefficient (Table 14.1). myomata. Surgical correction of these and other uterine

Only 30% of fertilized eggs result in a viable pregnancy.     anomalies has not been studied in trials. Sporadic early PL is very common in humans. At least

15–20% of clinically identified pregnancies (implanted)

physiologically end with early PL, and only 50–60% of all     Maternal antiphospholipid

conceptions advance to ≥          1 20 weeks. Most PLs represent    antibodies – anticardiolipin

failure of implantation, and are difficult to recognize clini- antibodies (ACA), lupus anticogulant

cally. The prognosis after 1 uncomplicated early PL in a     (LA) and anti β2 glycoprotein-I healthy young woman is for > 70–80% chance of a viable pregnancy in the successive pregnancy. Therefore no work- It is found that 3–15% of women with REPL have anti-

up or therapy is usually indicated after 1 PL. Oocyte quality phospholipid antibodies (APAs). Tests should be positive

and normal karyotype are most important for normal    twice, ≥ 12 weeks apart. See Chapter 23 on antiphospholipid implantation, a lot more than uterine factors. syndrome (APS) in Maternal–Fetal Evidence Based

Guidelines for tests and effective intervention, which is

low-dose aspirin and prophylactic heparin.

Pregnancy management

Appropriate diagnostic work-up is essential for choosing     Parental karyotype the proper intervention. Screening tests should not only

It is found that 2–4% of couples with REPL have one parent

discover diagnosis (etiology) but also lead to interven-

with a balanced translocation, or less commonly a chromo-

tions effective in increasing incidence of subsequent

some inversion. Available intervention is donor gametes.

live birth.

 

Work-up (screening) If family history or clinical suspicion of diabetes: fasting  Other Tests

•

The following women should be offered evaluation:              glucose.

• women with ≥ 2 primary REPLs                          • If clinical symptoms/suspicion of thyroid disease:

• women with ≥ 3 secondary REPLs. thyroid-stimulating hormone (TSH), free thyroxine (T  ).  4

Initial part of work-up consists of history (smoking, alco-

 

hol, caffeine, illicit drug use, environmental exposures,     Products of conception (POC) working conditions, as well as detailed obstetric and gyne-

cological history) and physical examination (pelvic). Often     POC karyotype obstetric history is mixed, with early PL, second trimester

PL, preterm birth (PTB) and/or fetal death, so that work-up It is found that 50–60% of early PL tested women have

may include other tests (see specific chapters). POC aneuploidy, especially if prior PL with aneuploidy  14-Obstetrics-8026.qxd  5/11/2007  2:18 PM  Page 111
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and/or advanced maternal age (AMA) (70–80%).    Products of conception Aneuploidy is present in > 50% of embryos tested preim-plantation in women with REPL. Over 50% of aneuploidies • POC molecular genetic abnormalities (e.g. X-chromosome

are trisomies; the most common single aneuploidy is inactivation, etc.). Commercially available tests are not

45,XO. The 46,XX karyotype is often associated with mater-       widely available for this testing. nal cell contamination, so that caution is necessary;

microsatellite analysis decreases this confusion. This test     Both can identify probable etiology; decrease further work-up;

and provide the couple with an explanation, which    Inherited thrombophilia decreases self-blame.2

Thrombophilic mutations (factor V Leiden, prothrombin

G20210, fasting hyperhomocysteinemia (methylene

 

Tests that cannot be tetrahydrofolate reductase [MHTHFR]), antithrombin III

deficiency, protein S, protein C) have not been consistently

routinely recommended associated with REPL – see Chapter 27 in Maternal–Fetal

Evidence Based Guidelines. Second trimester PL has been

Mother associated with thrombophilic mutations. There is insuffi-

 

Endometrial biopsy or cient evidence regarding any interventions in women with

PL and inherited thrombophilias.

progesterone levels

Hypothetically, the corpus luteum fails to make enough     Infections progesterone to sustain early decidua for placentation,

No infectious agent has been proven to cause REPL. Listeria,

leading to  luteal phase defect (LPD). It is normal to have

at least two consecutive out-of-phase (≥ Toxoplasma gondii, and many viruses have been associated

2 days discrep-

with sporadic early PL. Chlamydia, Mycoplasma/Ureaplasma

ancy) biopsies (diagnosis of LPD) on endometrial histol-

(proposed diagnosis with endometrial biopsy, with treat-

ogy (late luteal phase – day 25 or 26 – after presumed

ment of woman and partner with either doxycycline 100 mg

ovulation) in 50% of menstrual cycles. There is also high

orally twice daily (po bid) or ciprofloxacin 250 mg po bid),

interobserver variation on interpretation of endometrial

and bacterial vaginosis are associated with sporadic PL, not

biopsies. There is insufficient evidence that intervention

REPL.

[such as progesterone supplementation – hydroxyproges-

terone caproate (17P), micronized progesterone tablets

 

100 mg po bid or Crinone cream (8%) one application    Management per vagina daily (beginning 2 days after ovulation until 10

weeks’ gestation or menses)] improves outcomes specifi-     Prevention cally in women with REPL and LPD.3,4 17P is efficacious in improving pregnancy outcomes in women with in vitro Optimize preconception medical care of all maternal

fertilization (IVF), and in decreasing PTB in women with     diseases. prior PTB (see Chapter 15).

 

Preconception care

Alloimmune tests (includes Informative and sympathetic counseling. Work-up is

father of baby) best done preconceptionally. When work-up is positive,

counsel regarding specific association. If work-up is neg-

No consistent association, and no efficacious intervention –     ative ( > 50% of couples), counseling should include the see below.

fact that 60–70% of couples with unexplained REPL have

successful pregnancies in the next gestation (see Table

Thyroid antibodies 14.1). This percentage decreases to 40–50% in women

≥ 35 years old. Offer all women with REPL a support

No consistent association, and no intervention studies.          group (Unite, etc).

 

ANA (antinuclear antibody)                Prenatal care

No consistent association, and no intervention studies.          See preconception care above. 14-Obstetrics-8026.qxd  5/11/2007  2:18 PM  Page 112
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Therapy: specific for miscarriage rate compared with placebo or no treatment in

abnormal work-up three small trials.8–11 No statistically significant differences were

found between the route of administration of progestogen

Abnormal uterine cavity 8–11  (oral, intramuscular, vaginal) vs placebo or no treatment.

Septum, synechiae, and/or submucous myomata can be

resected hysteroscopically, but there are no trials regarding     Not sufficient evidence this intervention. Consider referral to reproductive

endocrinology specialist.                                        Human chorionic gonadotropin

There is not enough evidence to evaluate the use of human

Antiphospholipid syndrome chorionic gonadotrophin (HCG) during pregnancy in

order to prevent miscarriage in women with a history of

• Heparin and aspirin (see Chapter 23 of Maternal–Fetal unexplained recurrent spontaneous miscarriage because

Evidence Based Guidelines). the trials are small and have significant (especially two

•                                                                        12–16 Therapy is usually begun once fetal viability is established. studies) limitations. HCG is associated with a 74% • Low-dose aspirin dose is usually about 75–100 mg daily. reduced risk of miscarriage for women with a history of

•                                                                         13–16 Heparin used in trials was unfractioned heparin, but low recurrent miscarriage. All studies showed at least a trend

molecular weight heparin is associated with less side favoring benefit of HCG. This result should be interpreted

effects in non-pregnant adults. cautiously because the apparent effect is greatly influenced

• For phophylactic unfractionated heparin: 5000–7500 U     by the two methodologically weaker studies.

first trimester, 7500–10 000 U second trimester, 10 000 U

third trimester subcutaneous (SQ) every 12 hours.

• For prophylactic low molecular weight heparin: enoxa-     Low-dose aspirin

parin (Lovenox) 30–40 mg SQ every 12 hours or

Similar live-birth rates are observed with low-dose

dalteparin (Fragmin) 5000 U SQ every 12 hours (may

(50 mg/day) aspirin vs placebo in pregnant women with

adjust prophylaxis in high-risk cases to heparin [antiXa] 17,18  recurrent spontaneous abortion without detectable ACA.

level range 0.2–0.3).

 

Vitamins

Abnormal parental chromosomes

There is no specific adequate trial on multivitamin supple-

Offer genetic counseling, prenatal diagnosis, gamete

mentation of any kind for women with prior REPL. In

donation.

non-high-risk women, multivitamin supplementation

before 20 weeks is associated with similar total fetal loss

 

Diabetes, thyroid disease (early/late miscarriage and stillbirth), early or late miscar-

riage or stillbirth, and most other outcomes compared with

If a  controls. 19 Multivitamin supplementation is associated,  medical condition  is identified (e.g. diabetes mellitus,

thyroid disease), treat as indicated. compared with controls, with a 32% lower incidence of

pre-eclampsia, possibly linked to vitamin C and D supple-

mentation (see also Chapter 1 of Maternal–Fetal Evidence

If the work-up is negative Based Guidelines). Multivitamin supplementation is associ-

ated with a 38% higher incidence of a multiple pregnancy,

Supportive care probably associated with vitamin A as well as folic acid

supplementation.

Consider intensive supportive early prenatal care, focusing

on antenatal counseling and psychological support. There

are no properly controlled trials to assess the effect of this     Do not use (detrimental

intervention. Three studies showed improved outcome vs     interventions) standard or no prenatal care.5–7

Estrogen (mainly diethylstilbestrol)

 

Progesterone Estrogen, mainly diethylstilbestrol (DES), should not be

used in pregnancy for any indication. Data are mostly

In women who had ≥ 3 consecutive miscarriages, progestogen from studies of women without risk factors, women

treatment shows a statistically significant 61% decrease in with ‘threatened abortion’ in the current pregnancy, or  14-Obstetrics-8026.qxd  5/11/2007  2:18 PM  Page 113
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diabetics (mostly women with also recurrent PL). DES IVIG therapy is expensive and in relatively short supply.

given in the first trimester leads to a 37% increased rate of Women should be spared the pain and grief associated

miscarriage and 61% increased rate of PTB.20–27 There is with false expectations that an ineffective treatment might

also a 48% increase in the numbers of babies weighing less work. These therapies should no longer be offered as

than 2500 g. Fetal and neonatal deaths are not influenced     treatment for unexplained recurrent pregnancy loss. by the intervention (DES) compared with the control

group. Pre-eclampsia is similar in the two groups. Exposed

female offspring have a non-significant trend towards    Antepartum testing more cancer of the genital tract and cancer other than of

the genital tract. Primary infertility, adenosis of the     No specific testing indicated. vagina/cervix in female offspring, and testicular abnor-

mality in male offspring are significantly higher in those

exposed to DES before birth.                                 Delivery

The vast use in the 1950s–1970s of a medication with no

benefit proven by evidence based medicine is the best exam-     No specific precaution. ple of the importance of using data from trials and meta-

analyses to guide effective practice.

Anesthesia

Immunotherapy                      No specific precaution.

The various forms of immunotherapy did not show signifi-

cant differences between treatment and control groups in

terms of subsequent live births: 28                                 Postpartum/breastfeeding

• paternal cell immunization (11 trials, 596 women),    No specific precaution.

odds ratio (OR) = 1.05, 95% confidence interval (CI)

0.75–1.4729–39

 

• third-party donor cell immunization (3 trials, 156    Future women), OR = 40-41 1.39, 95% CI 0.68–2.82

• trophoblast membrane infusion (1 trial, 37 women), Effective treatment of an alleged alloimmune cause of recur-

OR =               42 0.40, 95% CI 0.11–1.45                        rent miscarriage awaits more complete knowledge of the • intravenous immune globulin (IVIG), OR = 0.98, 95% CI underlying pathophysiology. A specific assay to diagnose

0.61–1.58 [7 trials, n        43–49 = 303]                                 immune-mediated early pregnancy loss and a reliable method

to determine which patients might benefit from manipulation

Immunization using viable mononuclear cells carries the

of the maternal immune system are urgently needed. It is not

risk of any blood transfusion such as hepatitis B virus or

presently known exactly how many recurrent early pregnancy

human immunodeficiency virus (HIV). Reactions have

losses are the result of anembryonic or chromosomally abnor-

been uncommon, but include soreness and redness at the

mal conceptuses, anatomic or structural abnormalities and

injection site, fever, maternal platelet alloimmunization,

how many are embryonic or fetal deaths. It is likely that some

blood group sensitization, and cutaneous graft-versus-host-

unexplained early losses are due to as yet undefined subchro-

like reaction. Women who have received lymphocyte

mosomal genetic abnormalities impairing early develop-

immune therapy may have a higher incidence of subsequent

ment of the conceptus. New molecular techniques should be

miscarriage than women who did not receive such cellular

36 directed at understanding the factors responsible for successful

products.   The Director of the Office of Therapeutics

pregnancy as well as pregnancy loss.

Research and Review, US Food and Drug Administration

(FDA), sent a letter on January 30, 2002, to physicians

 

believed to be using lymphocyte immune therapy to pre-     Second trimester vent miscarriages. He informed them that the injectable

products used in lymphocyte immune therapy do not have     pregnancy loss the required FDA approval and are considered investiga-

tional new drugs that pose several significant safety con-     If loss ≥ 14 weeks and < 20 weeks, obtain any available cerns. Administration of such cells or cellular products in autopsy, chromosome, work-up from that loss (see also

humans can only be performed in the USA as part of clini- Chapter 46 of Maternal–Fetal Evidence Based Guidelines).

cal investigations, and then only if there is an investigational Placental pathology from previous pregnancies may be re-

new drug (IND) application in effect.                           examined by an expert in placentas. 14-Obstetrics-8026.qxd  5/11/2007  2:18 PM  Page 114
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≥ 10 week loss of a cause (normal investigative profile included: chromosomal analy- sis of both partners, no systemic disease, normal bacteriological inves-

In women who have had a previous fetal loss after the 10th tigations of semen and cervical secretions, normal HSG, normal

week and had a thrombophilic defect (heterozygous factor serum FSH, LH, estradiol, prolactin; normal or low progesterone).

V Leiden, prothrombin 20210, or protein S deficiency), weekly up to 12 weeks, followed by 5000 IU weekly until 20 weeks]  Initially 10 000 IU HCG by IM injection followed by 5000 IU twice

enoxaparin 40 mg daily treatment is associated with a 14. Harrison RF. Human chorionic gonadotrophine (HCG) in the

10-fold increased live-birth rate, as compared with management of recurrent abortion; results of a multi-centre placebo-

low-dose aspirin in just one trial. 50 controlled study. Eur J Obstet Gynecol Reprod Biol 1992; 47: 175–9.

[RCT. ‘Modus operandi’ described as identical to Harrison 1985 study.

HCG 10 000 IU IM starting before 8 weeks. HCG 5000 IU IM twice

weekly until 12 weeks. HCG 5000 IU IM once weekly from 12 to 16
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Prevention of preterm birth

 

Vincenzo Berghella

 

KEY POINTS                       • All other screening and treatment interventions for secondary prevention of PTB are not supported by • Gestational age (GA) determination is of outmost enough evidence for recommending their clinical use.

importance in prevention of preterm birth (PTB) and

management of presumed threatened PTB.               Preterm labor • PTB is defined as birth between 20 0/7 and 36 6/7 weeks.

It is the number one cause of perinatal morbidity and     • Women with PTL but negative fetal fibronectin (fFN)

mortality in developed countries, and these complica- and transvaginal ultrasound (TVU) cervical length

tions are inversely proportional to GA at birth.                  (CL) ≥ 30 mm have a ≤ 2% chance of delivering within • An accurate history should be taken regarding risk factors        1 week, and a > 95% chance of delivering ≥ 35weeks

for PTB, especially obstetric-gynecological history, mater- without therapy, and should therefore not receive any

nal lifestyle, and pre-pregnancy weight (see Table 15.1).           treatment. • Primary prevention for PTB aimed at the general    • Corticosteroids (betamethasone 12 mg IM every 24

population has been insufficiently studied. It includes        hours × 2 doses between 24 and 33 6/7 weeks is preferred

family planning, avoidance of lifestyle risks, and proper if available) given to the mother prior to preterm birth

nutrition.                                                       (either spontaneous or indicated) are effective in pre-• Management for prevention of PTB is therefore mostly venting respiratory distress syndrome, intraventricular

based on identification and treatment of risk factors        hemorrhage (IVH), and neonatal mortality.

(secondary prevention) or treatment of symptomatic     • Tocolytics should not be used without concomitant use

women with preterm labor (PTL) or premature preterm       of corticosteroids for fetal maturity.

rupture of membranes (PPROM) (tertiary prevention).     • No tocolytic has been shown to improve perinatal

mortality.

Secondary prevention of PTB has been effective in the     • There is no tocolytic agent that is most safe and effica-following groups for the following interventions:                   cious. Cyclo-oxygenase (COX) inhibitors are the only

class of primary tocolytics shown to decrease PTB < 37

• In women who smoke, smoking cessation counseling/       weeks compared with placebo. COX inhibitors, beta-

support programs.                                        mimetics, and oxytocin receptor antagonists (ORA) have • In women with ≥ 1 prior spontaneous PTBs, now carrying        been shown to significantly prolong pregnancy at 48

a singleton gestation, for the following interventions:              hours and 7 days compared with placebo. COX

• 17αα-hydroxyprogesterone caproate 250 mg IM       inhibitors, calcium channel blockers (CCB), and ORAs

every week starting at 16–20 weeks until 36 weeks            have significantly less side effects than β-mimetics.

• cerclage if the cervical length is < 25 mm between 14     • There is no maintenance tocolytic that prevents PTB or

and 23 6/7 weeks                                           perinatal morbidity/mortality. There is insufficient evi-

• omega-3 fatty acids. dence to evaluate multiple tocolytic agents for primary

• In women with ≥ 3 prior PTBs or second trimester tocolysis, refractory (primary agent is failing, so another

losses, history-indicated cerclage. is started) tocolysis, or repeated (after successful primary

• In women with asymptomatic bacteriuria of > 100 000        tocolysis) tocolysis.

bacteria/ml, appropriate antibiotics.                         •   All other interventions studied to prevent PTB in • In women with asymptomatic group B streptococcus women with PTL, including bedrest, hydration, and

(GBS) bacteriuria of any colony count, appropriate sedation, have not been shown to be beneficial in the

antibiotics (usually penicillin).                                   management of PTL.
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Table 15.1 • late preterm birth: birth between 32 0/7 and 36 6/7  Risk factors for spontaneous preterm birth  weeks.

History:

 

• Obstetric-gynecological history: prior spontaneous          to < Pregnancy loss (PL): loss of pregnancy from conception

20 weeks. The term spontaneous abortion is equivalent,

PTB (sPTB of twins is a minor risk factor for PTB but should be avoided since women associate negative feel-

prior STL; prior ≥ when the next pregnancy is a singleton pregnancy); ings with this term. Miscarriage is a lay term for PL (see also

2 D&Es; prior cone biopsy; uterine




Chapter 14).

anomalies; DES exposure; myomata; extremes of

 

• Maternal lifestyle (smoking, drug abuse, STIs, etc.)           between 14 0/7 and 19 6/7 weeks. interpregnancy interval; ART Second trimester PL (aka second trimester loss – STL): birth

• Maternal pre-pregnancy weight <120 lb (<50 kg) or

 

• Maternal age (<19 years old; >35 years old) Cervical insufficiency (CI): formerly called cervical  low BMI; poor nutritional status

• incompetence, CI is recurrent painless dilatation leading to  Race (especially Afro-American)

•                                                                                 2 second trimester losses. Education (<12 grades)

• Certain medical conditions (e.g. DM, HTN)

• Low socioeconomic status                                Preterm labor (PTL):   uterine contractions (≥ 4/20 min-• Limited prenatal care                                       utes or ≥ 8/hour) and documented cervical change with

• Family history of spontaneous PTB (poorly studied)         intact membranes at 20–36 6/7weeks. • Vaginal bleeding (especially during second trimester) • Stress (mostly related to above risks)

Premature preterm rupture of membranes (PPROM):

 

Identifiable by screening: vaginal pooling, positive nitrazine and/or ferning at 16–36  • Anemia                                           6/7weeks (see Chapter 16):

• Periodontal disease

 

• TVU CL <25 mm (especially <30 weeks) early PPROM: PPROM between 24 and 33 6/7 weeks  •  •  fFN positive (>50 ng/mL)  •  very early PPROM: PPROM between 16 and 23 6/7

Usually symptomatic:                                                weeks.

• Uterine contractions

Not spontaneous (indicated/iatrogenic):

• Fetal demise/major anomaly/compromise/                 Symptoms of preterm labor

polyhydramnios

• Placenta previa Cramps, abdominal ‘tightenings’, low backache, pelvic pres-

• Placental abruption                                         sure, increased vaginal discharge, and spotting. • Major maternal disease (HTN complications, DM, etc.)

PTB, preterm birth; STL, second trimester loss; D&E, dilatation and

 

evacuation; ART, assisted reproductive technologies; DES,                       Epidemiology/incidence diethylstilbestrol; STIs, sexually transmitted infections; BMI, body mass

index; DM, diabetes mellitus; HTN, hypertension; TVU CL, transvaginal        Incidence of PTB < 37 weeks varies between 5 and 25% in ultrasound cervical length; fFN, fetal fibronectin.

different countries, and accounted for 12.7% of all US

births in 2005. PTB < 32 weeks: 2% in the USA; ≤ 1% in

Diagnoses/definitions most other developed countries. The increasing incidence

of PTB in many developed countries may be due to ART

Gestational age (GA) determination is of great importance (assisted reproductive technologies)-related multiple gesta-

in prevention of preterm birth (PTB) and management of tions, older and sicker mothers, earlier GA of registered

presumed threatened PTB (see Chapter 3 for best GA births and neonatal improvements, better and earlier tim-

determination criteria). ing of births (related to ultrasound), worsening socioeco-

Definitions regarding prematurity vary in different pub-     nomic factors, and other factors. lications, but the following definitions are those most com-

monly accepted and used in trials.

 

Preterm birth (PTB):   birth between 20 0/7 and 36 6/7     Genetics weeks:1

Although a genetic predisposition in certain ethnic groups

• very early preterm birth: birth between 20 0/7 and 23 6/7 and families has been reported, no clinical genetic studies

weeks are yet recommended for prediction/prevention of PTB,

• early preterm birth: birth between 24 0/7 and 31 6/7 weeks     due to insufficient evidence. 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 118
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MULTIFACTORIAL, INTERACTIONS

 

Social/stress

Uterine stretch

 

Cervix problem

Hormonal

Progesterone                                    Uterine contractions

withdrawal                                         Oxytocin initiation

 

Immunologic/Inflammation

Abruption/Hemorrhage

Marker/risk

 

Genetic                                                  Abnormal implantation

Premature decidual

activation

SPONTANEOUS PTL/PPROM/CI

Infection

Medically indicated

 

PTB

FFiiggu urre e  1 15 5..1 1    Preterm birth is the final common pathway of many associated possible etiologies. For abbreviations, see Diagnosis/definitions section.

 

Etiology/basic pathophysiology       of perinatal mortality (60% of total) occurs in <32-week-old infants. Mortality and morbidities are inversely associ-Just like coronary artery disease, PTB is a final common     ated with GA at birth. Morbidities include respiratory manifestation of a multifactorial, complex etiology. Several distress syndrome (RDS), bronchopulmonary dysplasia

processes leading to PTB are shown in Figure 15.1. (BPD), intraventricular hemorrhage (IVH), necrotizing

enterocolitis (NEC), sepsis, and retinopathy.

 

Classification (pathways)

 

PTB can be spontaneous, and follow PTL (50%; see below),     Pregnancy management PPROM (30%; see Chapter 16) or, rarely, CI; or be iatro-

genic (20%). Cervical insufficiency may constitute about Principles: prevention is preferable to treatment once

1% of spontaneous PTB and/or second trimester losses (see symptoms have been identified. Primary prevention is also

below). CI represents one extreme of spontaneous PTB, as preferable to secondary prevention after predictive markers

PTB is a continuum. have been identified, or to tertiary prevention of sympto-

matic women with PTL or PPROM.

 

Risk factors/associations

 

Most women who have a spontaneous PTB have no identi-     ASYMPTOMATIC WOMEN fiable risk factors. Risk factors for spontaneous PTB, pre-

senting as PTL, PPROM, or CI, are similar (Table 15.1).         Work-up

Predictive strategies usually have poor sensitivity and speci-

Complications ficity. Prediction is a means leading to prevention and, as

such, is discussed mainly under Prevention below. A screen-

PTB is the number one cause of perinatal mortality: 75% of ing test is only beneficial if an intervention reduces the out-

perinatal mortality occurs in preterm babies; > two-thirds     come once the screening test is positive. 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 119
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• All pre-pregnancy evaluations of the cervix (e.g. hys-     Preconception/early pregnancy:

terosalpingogram, No. 8 Hegar dilator passage, catheter     family planning traction test, etc.) aimed at screening for CI have either

been inadequately studied or shown not to be suffi- There are no trials to assess interventions. Avoiding

ciently predictive and therefore useful in a prevention extremes of age, of interpregnancy interval (18–23 months

program (no trial ever reported). is the optimal interval between last delivery and next con-

•                                                              3 An accurate history and physical should be done, espe-ception), and multiple gestations (with ART improve-

cially regarding risk factors for PTB, in particular ments) seems self-evident for efficacy in preventing PTB,

obstetric–gynecological (ob-gyn) history, maternal     when feasible. lifestyle, and pre-pregnancy weight.

• A Creasy’s score or other similar history-based systems

to predict PTB have been associated with a low    Avoidance of lifestyle risks (10–30%) positive predictive value (PPV) for PTB, and

are not clinically useful given negative intervention trials There are no trials to assess interventions. Avoiding illegal

(see below). drugs such as cocaine and amfetamines, physical abuse, and

• sexually transmitted infections (STIs) such as chlamydia,  Transvaginal ultrasound (TVU) cervical length (CL) at

16–24 weeks is indicated in women with a prior PTB gonorrhea, syphilis, and human immunodeficiency virus

not receiving a history-indicated cerclage (HIV) seems self-evident for efficacy in preventing PTB.  (see below).

• There are no trials on modifying other potential risks, such  Evidence does not support the use of home uterine

activity monitoring or BV screening in asymptomatic as a physically-demanding job, prolonged standing, and

low-risk women.                                       night work.

• There are insufficient data to support the use of salivary

estriol or fetal fibronectin (fFN) in asymptomatic

women (even if FFN is one of the best predictive screen-     Proper nutrition, weight gain ing tests).

• The available evidence is inadequate to evaluate potential

Cytokines, matrix metalloproteinases, corticotrophin-

releasing hormone (CRH), salivary estriol, relaxin,                                            4 vided in most trials on prevention of PTB. effects of balanced protein/energy supplementation as pro-Balanced pro-

human chorionic gonadotropin (HCG), prothrombin,

tein supplementation alone (i.e. without energy

fetal DNA and many other tests remain research

supplementation) does not reduce PTB, and is unlikely to

tools for prediction of PTB and are not yet clinically

beneficial. 5  clusion appears to apply even to undernourished women.  be of benefit to pregnant women or their infants. This con-

A high-protein diet (> 25% of total energy content) cannot be recommended in pregnancy. 6

 

Prevention There is insufficient high-quality evidence to show that  dietary  magnesium supplementation  during pregnancy is

Iatrogenic/indicated PTB. Aim to keep the pregnant    beneficial. Overall, oral magnesium treatment from before woman as healthy as the non-pregnant adult. Appropriate the 25th week of gestation is associated with a lower fre-

prevention and therapy of any maternal medical or quency of PTB, but in the analysis excluding the cluster ran-

fetal/congenital anomaly disorder is paramount, as is domized trial, the effects of magnesium treatment on the

appropriate prevention and therapy for pre-eclampsia and                                                    7 frequencies of PTB are not different from placebo. fetal growth restriction (FGR).                                     Supplementation with omega-3 fatty acids has not been

studied with a trial for prevention of PTB in the general

Spontaneous PTB:   There are three levels of prevention:     population. Supplementation has been shown to prolong primary, secondary, and tertiary. Primary should be    pregnancy by 4–8 days in different populations. preferred. There are no trials aiming specifically at prevention of

PTB to evaluate other nutritional changes, such as vitamin

Primary prevention supplementation (see Chapter 1), HCG, or anticytokine

supplements. Pre-pregnancy weight < 120 lbs (< 50 kg) is a

A primary prevention strategy is aimed at all asymptomatic very significant risk factor for PTB, and should be avoided if

pregnant women at risk for PTB (i.e. aimed at all pregnant possible. Suggested pregnancy weight gain in pregnancy is

women). Unfortunately, most primary prevention interven- 25–35 lbs for women with normal body mass index (BMI),

tions have been so far either insufficiently studied or found but there are no trials on proper pre-pregnancy weight or

not to be effective.                                                  pregnancy weight gain.
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Secondary prevention Nicotine replacement therapy is associated with a trend

for benefit 12–14 . One concern about its use in pregnancy is

Screen for predictive risk factor (prediction) in asympto- the possibility of adverse effects of nicotine on the fetus,

matic women and avoid/treat (preventive intervention) through alterations in uterine, placental, or blood flow, or

(Table 15.2). directly on the brain. As there are still too few trials to

assure safe use in pregnancy, and animal studies suggest

Table 15.2 nicotine may be toxic to the developing central nervous sys- Effective interventions for secondary prevention of

preterm birth: singleton gestations tem, registries of women using NRT should be established

to gather more outcome data. There is insufficient evidence

Risk                            Intervention                      to assess the safety and efficacy of nicotine gum (only two

small physiology studies without recording of PTB). No

Smoking                    Smoking cessation programs      trial has  been done using bupropion, which is safe in preg-

Prior spontaneous PTB nancy. Interventions to increase smoking cessation among  17OH-progesterone caproate

(sPTB) the partners of pregnant women, with the additional aim of  Omega-3 fatty acids

facilitating cessation by the women themselves, have been

 

Prior sPTB and TVU            Ultrasound-indicated                                                  8 insufficiently studied (only 1 trial). Stages of change, or CL< 25 mm between cerclage 8 feedback, do not show benefit. 16 and 23 6/7 weeks

Prior ≥ 3 PTB/STL              History-indicated cerclage

 

Asymptomatic bacteriuria       Appropriate antibiotics            Ob-gyn risk factors for preterm birth

 

PTB, preterm birth; TVU, transvaginal ultrasound; CL, cervical length;          Singleton pregnancies (unless

STL, second trimester loss.                                                       otherwise specified)

 

Risk: ‘pregnancy high-risk for PTB’

Risk: smoking                            Intervention: bed rest

Intervention: smoking cessation

programs There is no evidence supporting bed rest to prevent PTB. Bed

rest (rest 1 hour tid) in (asymptomatic and symptomatic)

It is estimated that 10–15% of PTB may be due to smoking. ‘high-risk’ singleton pregnancies is not associated with pre-

Smoking in pregnancy incidence in the USA was 12% in                                 15 vention of PTB over no bed rest . Bed rest can be associated 2003 (38% decrease since 1989 – 20% then). All interven- with an increased incidence of complications; in-hospital

tions for promoting smoking cessation in pregnancy are extended strict bed rest for PTL or PPROM is associated with

associated with a 6% decrease in smoking.8 The trials with an up to 1–2% incidence of thromboembolic disease.

validated smoking cessation, a high-intensity intervention, Moreover, muscle wasting, cardiovascular deconditioning,

and a high-quality score are associated with an absolute bone demineralization, impaired glucose tolerance, heart-

decrease in continued smoking in late pregnancy of 5%. burn, constipation, failure of volume expansion, headaches,

Most studies had as intervention provision of information dizziness, fatigue, depression, anxiety, stress, as well as lost

on risks to fetus/infant, and benefits of quitting. Use wages, lost domestic productivity, and other costs may be

of written material is beneficial. Often, teaching cogni- detrimental consequences of bed rest. It is true that rest

tive/behavioral strategies for quitting was included. The decreases uterine activity, and exercise increases it, but these

American College of Obstetricians and Gynecologists are small effects that do not change rates of PTB. In non-ran-

(ACOG) has recommended use of the 5A’s – ask, advice, domized studies, exercise in pregnancy has been associated

assess, assist, arrange – approach.9 The most effective inter- with a decrease in PTB, whereas physically demanding work,

vention for smoking cessation in pregnancy is social sup- prolonged standing, shift and night work, and high cumula-

port and a reward component               10,11 (23% decrease). If the     tive work fatigue score have been associated with PTB. Despite above approach is not successful, consider nicotine replace- its use in about 20% of pregnancies, bed rest for prevention of

ment therapy (NRT) (see Chapter 20 of Maternal–Fetal PTB cannot be recommended. It should be studied in trials

Evidence Based Guidelines). before clinical use. If prescribed bed rest, women should be

Smoking cessation counseling/support programs are allowed to ambulate to the bathroom a few times a day to limit

associated with a 16% reduction in preterm birth, and a complications of strict bed rest. It is possible that women at

19% reduction in low birth weight. Other outcomes (e.g. real risk of PTB from the above or other risk factors have not

perinatal mortality) have not been adequately evaluated.8 been studied adequately with this intervention of bed rest.  15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 121
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Risk: ‘pregnancy high-risk for PTB’           Transabdominal (TA) cerclage has been associated with

Intervention: support less recurrent PTB compared with controls receiving trans-

vaginal cerclage in women with a history of a failed (sPTB

Programs of additional support during at-risk pregnancy     < 33 weeks despite cerclage) transvaginal history-indicated (varying definitions) usually by a professional (social worker,                                         24 cerclage in a case-control study. There is no trial on TA midwife, or nurse)                                        16 do not reduce PTB or low birth weight.     cerclage. It should be noted that in this study antibiotics and ‘Additional support’ was defined as some form of emotional progesterone were uniformly given to the TA women. The

support (e.g. counseling, reassurance, sympathetic listening) efficacy of TA cerclage for other clinical scenarios such as a

with or without additional information/ advice, occurring cervix with no intravaginal portion has not been adequately

during home visits, clinic appointments, and/or by tele- studied. TA cerclage is usually performed prophylactically at

phone; most of the times these were intensive programs last- around 10–12 weeks, and its technique has been well

ing from the first or second trimesters to the end of             23,24 described. pregnancy. Significant outcomes are that anxiety is decreased, For efficacy of ultrasound-indicated cerclage, physical-

satisfaction with care is increased, termination of pregnancy exam-indicated cerclage, as well as cerclage in twins, see

is increased, and cesarean delivery is decreased.16                  below.

 

Risk: ‘pregnancy high-risk for PTB’         Risk: prior PTB

Intervention: weekly manual exams,       Intervention: omega-3 fatty acids

education Omega-3 fatty acids (fish oil, Pikasol: 32% eicosapentaenoic

acid (EPA), 23% docosahexaenoic acid (DHA), and 2 mg

 

education for women at high risk for PTB (≥ 10 on Creasy     2.7 g/day; started at about 29–30 weeks) reduce PTB < 37 17–19 A program of weekly manual cervical exams in addition to tocopherol/ml; 4 capsules/day: 1.3 g EPA and 0.9 g DHA, total

score) does not reduce PTB.                                  weeks by 46% and PTB < 34 weeks by 68% in women with a

prior PTB <                                 25 37 weeks and a singleton gestation . The same

Risk: ‘pregnancy high-risk for PTB’ omega-3 fatty acid regimen does not reduce PTB in women

with twins. 25 Low-risk women without a prior PTB do not

Intervention: antibiotics                    have a reduction in PTB < 37 weeks when given a lower dose

See below under: Risk: prior PTB Intervention: antibiotics.                                    26 of DHA (12 eggs with 133 mg DHA vs with 33 mg DHA per

week) starting at 24–28 weeks. Natural sources of omega 3

fatty acids such as shark, swordfish, king mackerel, or tilefish

Risk: ‘pregnancy high-risk for PTB’ contain high levels of mercury, and should be eaten infre-

Intervention: cerclage  pollock, grouper, mussels, scallops, shrimp, and catfish are  quently (≤ 1/week) in pregnancy. Canned light tuna, salmon,

Different clinical scenarios have been studied for possible common fish low in mercury, and two portions (6 ounces = 1

benefit of cerclage. portion) of these per week can be eaten. Albacore (‘white’)

A history-indicated cerclage  tuna has more mercury, and should be consumed up to 6  is placed based solely on prior

obstetric or gynecological history (often called a prophylactic ounces per week. In general, for other fish, smaller fish

or elective cerclage). have less mercury than larger ones. More information on  A history-indicated cerclage prevents

PTB in women with three or more second trimester losses or fish and mercury intake in pregnancy is available at

PTBs 20 www.cfsan.fda.gov; and www.epa.gov/ost/fish. PrimaCare  .  Trials on women at lower risk for PTB based on prior

obstetrical history have not shown benefit from history-indi- vitamin supplement contains 150 mg of omega-3 fatty acids,

cated cerclage.21,22 and has not been evaluated in a trial. The possible beneficial  The other clinical indication might include

CI (defined as prior painless cervical dilatation leading to effects of omega-3 fatty acids to later fetal/neonatal/infant

recurrent second trimester losses). Unfortunately, no trial has     cognition remain not fully proven. been done to confirm the efficacy of history-indicated cerclage

in reducing PTB in women with a diagnosis of CI. Other indi-     Risk: prior PTB

cations such as prior cone biopsy, Müllerian anomaly, diethyl-     Intervention: antibiotics stibestrol (DES) exposure, prior PTB not associated with CI,

and Ehlers–Danlos syndrome have occasionally been used    Clindamycin cream 2% for 7 days at 26–32 weeks does not

clinically, but have not been confirmed by any trial as indica-     reduce PTB < 37 weeks in women with a prior PTB 24–36 tions that benefit from history-indicated cerclage. History-     weeks, but may increase PTB < 34 weeks, especially in indicated cerclage is usually performed at 12–15 weeks’ women without bacterial vaginosis (BV), so that antibiotics

gestation, and its techniques have been well described. 23                                                                                 27 in this setting may actually be detrimental. 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 122
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Cefetamet pivoxil (not available in the USA) 2 g × 1 at increases the incidences of fetal heart activity on

28–32 weeks in women in Nairobi with prior PTB, fetal     ultrasound by 238%, and of pregnancy ≥ 24 weeks by 380% death, or LBW (low birth weight)                                                     34 did not affect gestational compared with placebo. age at delivery                          28 (PTB was not reported).

Metronidazole 250 mg three times a day × 7 days and ery-

thromycin                                                Risk: amniocentesis base 333 mg three times a day × 14 days in women with a prior PTB or pre-pregnancy weight < 50 kg do not pre-     Intervention: progesterone

 

vent PTB <                                       29,30 37 weeks , but may increase PTB < 34 weeks .        Natural progesterone 200 mg IM every day for 3 days post-In conclusion, antibiotics are not effective in preventing amniocentesis followed by 17 α-hydroxyprogesterone PTB in women with prior PTB. caproate 340 mg IM twice a week until the second week

after the amniocentesis did not reduce PTB < 25 weeks in

Risk: prior PTB                                                     35 women undergoing amniocentesis.

Intervention: progesterone

17αα-Hydroxyprogesterone caproate 250 mg intramuscular Risk: uterine contractions detected by

(IM) every week, starting at 16–20 weeks until 36 weeks,     home uterine activity monitoring

reduces PTB by about 35% in women with singleton gesta- Intervention: varied, per obstetrician

tions with a prior sPTB                  31,32 20–36 6/7 weeks. Other doses, preparations (e.g. vaginal suppositories), or populations Uterine contractions have been associated with PTB, but

(e.g. other risk factors or multiple gestations) are either not their predictive value is poor. Home uterine activity moni-

or poorly studied, and therefore progesterone use in the sec- toring (HUAM) usually consists in trials of 1 hour of

ond trimester to reduce PTB cannot be recommended out-     tocomonitoring twice daily at 24–36 weeks. HUAM with or side of the specific condition of prior spontaneous PTB without nursing contact and education is associated with

20–36 weeks. The mechanism of action is also unknown,     no prevention of PTB. Some studies show earlier (at lower but probably involves an anti-inflammatory action. Safety cervical dilatation) detection of PTL. The lack of benefit in

for the fetus/neonate has not yet been proven with 100% prevention of PTB might have been secondary to lack of

certainty, but progesterone is known not to be a teratogen, effective intervention (usually tocolysis) once PTL was diag-

and long-term detrimental effects have not been shown. nosed. Three different populations of women at high-risk

for PTB have been studied:

 

Risk: ≥ 3 PTB/STL                            • singleton gestations with risk factors for PTB (e.g. prior Intervention: cerclage                          PTB)

 

Cerclage decreases the incidence of PTB < 37 weeks from     • • twin gestations women status–post an episode of PTL.

53% (with no cerclage) to 32%, and the incidence of PTB

< 32 weeks from 32% (with no cerclage) to 15% in women Unfortunately there is no published meta-analysis of all the

with 3 or more prior PTB or STL.20 trials, and most trials do not report results for each popula-

tion specifically, and also report differing outcomes. My

Risk: cervical insufficiency meta-analysis of published data shows no decrease in PTB

< 37 weeks in any of these three subgroups – mostly single-

Intervention: cerclage                                          36–45 tons at high risk (9 trials; n = 3613): relative risk (RR) = No intervention has been specifically studied in this popula- 1.01, 95% CI 0.91–1.11; twins (5 trials; n = 39,42,44–46  998):

tion. RR = 0.91, 95% CI 0.80–1.04; or women status–post PTL  There is insufficient evidence to recommend a history-

indicated cerclage in women with <                           episode (4 trials; n       42,47–49 = 218): RR = 3 prior PTB or second 1.21, 95% CI

trimester losses. 0.92–1.60. The largest study45 showed more unscheduled  A policy of TVU CL screening with ultra-

sound-indicated cerclage if CL shortens to < 25 mm at < visits and prophylactic tocolytic use in the HUAM group  24

weeks has been shown to be equivalent to a policy of univer- compared with controls. Therefore, HUAM should not be

sal history-indicated cerclage in women with a prior STL or     routinely provided for prevention of PTB. PTB 23,33 .

Risk: short cervix on ultrasound

Risk: IVF ART                               Intervention: cerclage (ultrasound-

Intervention: progesterone                 indicated cerclage)

17α-hydroxyprogesterone caproate or human chorionic    An ultrasound-indicated cerclage involves first screening gonadatropin (hCG) supplementation in the first trimester of high-risk pregnancies with TVU of the cervix to  15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 123
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determine during pregnancy the risk of PTB. The majority     (> 50 ng/ml) at ≥ 22 weeks in the cervicovaginal canal has ( ≈ 60%) of women at high risk by obstetric risk factors for been associated with an increased risk for PTB. In fact, fFN

PTB do not develop a short CL and deliver at term even is one of the best predictors of PTB in all populations,

without intervention. A short CL (< 25 mm) on TVU in the including asymptomatic low- and high-risk women, twins,

second trimester (between 14–23 6/7 weeks) significantly and women in PTL. Even at 13–22 weeks, higher (using

increases the risk of PTB in all populations studied.23 90th percentile) fFN levels are associated with a 2–3-fold

Ultrasound-indicated cerclage is defined as a cerclage per-     increased risk in subsequent sPTB. In women found to be formed because a short CL has been detected on TVU dur- fFN positive at 21–25 weeks, treatment with metronidazole

ing pregnancy, usually in the second trimester. This    250 mg tid and erythromycin 250 mg qid × 10 days is asso-cerclage has also been called therapeutic, salvage, or rescue     ciated with similar incidences of PTB < 37 weeks compared cerclage. Ultrasound-indicated cerclage has differing    to placebo. Among women with a prior PTB, this antibiotic

effects in different populations. In singleton gestations, regimen is associated with a higher incidence of PTB  <  37

especially those with a prior PTB or STL, it is associated                                   52 weeks than the placebo group . with a significant (about 40%) reduction in PTB,50 but this should be confirmed by a large trial specific for this popu-

lation. Efficacy is similar for CL < 25 mm or ≤15 mm. In     Risk: periodontal disease

twins, it has been associated with an increase in PTB, and     Intervention: dental therapy should not be offered.50 There is insufficient evidence to recommend ultrasound-indicated cerclage in other popu- Periodontal disease has been associated with increased risk

lations, or after 23 weeks. of PTB in several observational studies. Periodontal treat-

ment has been associated with a 50% decrease in PTB in

women with periodontal disease 53,54 . Scaling and root plan-

Risk: cervical dilatation ing as treatment of periodontitis in pregnancy in one pilot

Intervention: cerclage trial have been associated with a non-significant decrease in

PTB < 35 weeks from 4.9% in the placebo to 0.8% in the

(physical exam-indicated cerclage)                     53 treatment group. Scaling, plaque control, and daily rinsing

Physical exam-indicated cerclage (aka emergency, or with 0.12% chlorhexidine at < 28 weeks in women with gin-

urgent) is the cerclage placed because of changes in the givitis are associated with a decrease in PTB < 37 weeks from

6.7% in the control group to 2.1% in the treatment group.54

cervix (dilatation, effacement, etc.) detected by physical

(manual) examination. Since about 50% of women with

 

asymptomatic cervical dilatation ≥ 2 cm in the second    Infections trimester have microbial invasion of the amniotic cavity, an amniocentesis should be considered before offering physi-

cal exam-indicated cerclage. There are insufficient data to     Risk: asymptomatic bacteriuria

assess efficacy of physical exam-indicated cerclage in     Intervention: antibiotics women with cervical dilatation in the second trimester,

as only one small trial has been reported. In women Asymptomatic bacteriuria occurs in 2–10% of pregnancies,

with membranes at or beyond the external os at around can lead to pyelonephritis, and is associated with an

20–24 weeks, physical exam-indicated cerclage (and    increased risk of PTB. Screening for asymptomatic bacteri-indomethacin) is associated with a delay in delivery of uria and treating for urine colony count of > 100 000 bacte-

about 4 weeks compared with controls (30 vs 26 weeks).51                                                                  55 ria/ml reduces the incidence of PTB by 40%. The optimal

The major limitations of this study are the small sample size time to perform the urine culture is unknown; it seems rea-

and the inclusion of twins. Over 25 retrospective observa- sonable to perform the urine culture and treat, as done in

tional series, mostly with no controls, have claimed benefit most studies, at the first prenatal visit. Quantitative urine

of physical exam-indicated cerclage. Clearly, a large, well- culture of a midstream or clean catch urine is the gold stan-

designed prospective randomized trial is needed to confirm dard for detecting asymptomatic bacteriuria in pregnancy.

benefit. The choices of nitrofurantoin, a penicillin, or a sulfonamide

or sulfonamide-containing combination, based on the

results of susceptibility testing, are appropriate regimens for

Risk: positive fFN the management of asymptomatic bacteriuria. A short (3–7

Intervention: antibiotics days) course of therapy for asymptomatic bacteriuria has

become accepted practice, and is as effective as longer ther-

Fetal-fibronectin (fFN) is a basement membrane protein 56  apy. Single-day therapy has not been studied sufficiently.

present between the decidua/uterus and fetal membranes/ Although it is recommended that a urine culture be done

placenta and produced by the trophoblast. Its presence following treatment, with retreatment as necessary, the  15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 124
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evidence is insufficient to specifically evaluate the effective-      risk of subsequent PTB, with a 17–25% non-significant ness of this strategy. Treatment of asymptomatic pregnant                      58,59 trend for benefit. It may decrease the risk of PPROM women with lower colony counts is not currently recom- and low birth weight. Subgroup analysis of treatment with

mended, but further study of appropriate strategies to best metronidazole or clindamycin does not alter incidence of

manage these women is warranted.                          PTB <        59 Asymptomatic women 37 weeks. with even low (100 CFU (colony-forming units)) of group B streptococcus (GBS) in the urine culture at 27–31 weeks

have decreased PTB < 37 weeks when treated with peni-    Risk: Trichomonas vaginalis

cillin (PCN) 1 million IU three times per day for 6 days     Intervention: antibiotics compared with placebo.57

Antibiotic treatment compared with placebo or no treat-     Antibiotics (metronidazole only one tested) do not prevent

ment is effective in clearing asymptomatic bacteriuria. The     PTB in women with Trichomonas vaginalis (TV) infec-incidence of pyelonephritis is reduced                               59–63 . Antibiotic treatment tion. In fact, metronidazole is associated with a 78% of asymptomatic bacteriuria is then clinically indicated to     higher incidence of PTB <          62 37 weeks, and similar inci-reduce the risk of pyelonephritis in pregnancy. If untreated,                                                         59 dences of PTB < 32 weeks and perinatal mortality. Even in the overall incidence of pyelonephritis is about 19%. women with a prior PTB, metronidazole is associated with

Overall, the number of women needed to treat to prevent                              59 an 84% higher risk of PTB. Metronidazole does eradicate one episode of pyelonephritis is 7, and treatment of asymp-     TV in > 90% of pregnant women with TV. Therefore, at tomatic bacteriuria will lead to an approximately 75% least for the purpose of decreasing PTB, asymptomatic

reduction in the incidence of pyelonephritis. The apparent women should not be screened for TV. Symptomatic

reduction in PTB is consistent with current theories about     women with TV should still be adequately treated. the role of infection as a cause of PTB. Prevention of

pyelonephritis, which in early studies prior to the availability

of effective antimicrobial therapy was associated with PTB, Risk: GBS cervicovaginal colonization

may be a factor, but treatment of bacteriuria with antibiotics     Intervention: antibiotics may also eradicate organisms colonizing the cervix and

vagina that are associated with adverse pregnancy outcomes. GBS colonization of the cervicovaginal tract is common in

The use of tetracycline is contraindicated in pregnancy. pregnancy (10–20%), and has been associated with a slight

Insufficient data are available to determine the effectiveness (odds ratio [OR] = 1.5–3, usually) increased risk of PTB.

of treatment to prevent recurrent bacteriuria during preg- Antibiotic therapy (with erythromycin) does not prevent

nancy. There is a need to define the appropriate frequency of PTB in women with GBS colonization, or affect stillbirths.

follow-up cultures and retreatment strategies.55 64  Subanalysis by heavy colonization did not change results.

 

Risk: bacterial vaginosis                     Risk: Ureaplasma/Mycoplasma

Intervention: antibiotics                    cervicovaginal colonization Bacterial vaginosis (BV) is a massive overgrowth of organ-     Intervention: antibiotics

isms such as anaerobic, Gardnerella, Mycoplasma, and others Ureaplasma urealiticum and/or Mycoplasma hominis colo-

in the vagina. Most of these organisms are normally present nization of the cervicovaginal tract is common in pregnancy,

in the vagina, but are at higher concentrations in BV, whereas and has been associated with a possible increased risk of PTB.

predominant normal flora such as lactobacilli is decreased. There is insufficient evidence to show whether giving antibi-

The diagnosis of BV is usually made clinically with at     otics to women with Ureaplasma or Mycoplasma in the

least 3 out of 4 of these (Amsel’s) criteria: pH > 4.5 (most     vagina prevents PTB. The only trial did not report data on important), clue cells, thin homogeneous discharge, and         65 PTB. Compared with placebo, erythromycin is associated

‘amine’ test, whereas in many studies Nugent’s criteria (≥ 7 with a non-significant 30% decrease in incidence of low birth

on Gram stain) are used for diagnosis. All these screening     weight < 2500 g (RR = 0.70, 95% CI 0.46–1.07). Although tests are not very accurate in predicting PTB (PPV 6–49%, some studies appeared to meet the inclusion criteria for this

depending on PTB prevalence and patient population) in review, in most studies Ureaplasma/Mycoplasma was not an

both asymptomatic and symptomatic women. Antibiotic essential entry criterion or reported just as a post hoc sub-

therapy is effective at decreasing the presence of BV dur-     group analysis of Ureaplasma/Mycoplasma. ing pregnancy. In non-selected women, antibiotic treat- There is insufficient information at this time to evaluate

ment is not effective in reducing the incidence of PTB < 37 other interventions such as pessary, etc. Therefore, they

weeks, PTB < 34 weeks, PTB <                     58 32 weeks, or PPROM. In    cannot be recommended for clinical use, unless in a women with a previous PTB, treatment did not affect the     research trial.
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Therapies aimed at asymptomatic or Current (2007) survival at our institution goes from

symptomatic multiple gestations  0% at 21 weeks to 75% at 25 weeks to > 95% at 29

weeks, whereas intact survival at 18 months is about

Bed rest 50% after 25 weeks. Disabilities in mental and psy-

chomotor development, neuromotor function (includ-

In uncomplicated twin pregnancies, prophylactic bed rest ing cerebral palsy), or sensory and communication

 

in the hospital does not reduce PTB, perinatal mortality, function are present in at least 50% of fetuses born ≤ 25 66  low birth weight,  and other complications of pregnancy.  75  weeks’ gestation.  Neonatal consult at 22–34 weeks is  <  In fact, the incidence of PTB  34 weeks is significantly  indicated for counseling regarding prognosis and

increased by 84%. 67–71                                              neonatal management.

In twin pregnancies with cervical dilatation, bed rest in

the hospital does not decrease PTB in women in

72                                                                     Principles of management of

Zimbabwe. In the trial in which it was recorded, only 6% of women appreciated in-hospital bed rest. For complications,     preterm labor see above under bed rest (singleton pregnancies, page 120).

Before treatment is ever considered, the diagnosis of PTL

(see above, page 117) must be established.

Reduction There is insufficient evidence to justify the use of steroids

for fetal lung maturity (FLM) and tocolysis before 23 weeks

There is no trial to assess the effect of multifetal reduction to     and after 33 6/7 weeks. prevent PTB. Compared with triplets/higher-order multiples, Women with PTL but negative fFN and TVU CL

triplets/higher-order multiples reduced to twins have a     ≥ 30 mm have a ≤ 2% chance of delivering within 1 week, higher incidence of loss < 24 weeks, but a lower incidence of     and a > 95% chance of delivering ≥ 35 weeks without ther-PTB < 32 weeks and better neonatal outcome of the remain- 76  apy, and should therefore not receive any treatment.

ing twins after reduction in case-control studies (see Chapter 70–80% of women diagnosed with PTL do not deliver

38 of Maternal–Fetal Evidence Based Guidelines).                 preterm. Knowledge of fFN and TVU CL decreases time of

triage and incidence of PTB. 77 Women without cervical

 

Cerclage Women with multiple gestations should not be treated dif- change do not have PTL and should not receive tocolysis.

History-indicated cerclage does not prevent PTB in twin ges- ferently than those with singletons, except that their risk of

 

tations.   Ultrasound-indicated cerclage for pregnancies with                            78 50 73                                                                          pulmonary edema is greater when exposed to β-mimetics twin gestations and TVU CL <                                  or magnesium sulfate. 25 mm does not prevent PTB. Amniocentesis may be considered to assess intra-amni-

otic infection (IAI) (incidence about 5–15%) and fetal lung

 

SYMPTOMATIC WOMEN maturity (especially between 33 and 35 weeks). IAI (docu-

mented by amniotic fluid culture) rates can be estimated by

Work-up (and document) pregnancy status (Table 15.3). IAI rates can also be esti-

mated by TVU CL.79

• History: assess risk factors (see Table 15.1); ensure

 

• correctness of GA estimation.                               Tertiary prevention Physical exam: vital signs; frequency of uterine contrac-

tions; test for PPROM (nitrazine, pooling, ferning); fFN; Tertiary prevention is treatment after diagnosis of PTL in

TVU CL; (if PPROM) assess cervical exam visually;74     symptomatic women. (if no PPROM) manual cervical exam (dilatation, CL,

 

•                                                      Prophylaxis to prevent neonatal effacement, station, presentation).

Laboratory tests: rectovaginal GBS culture; gonorrhea

and Chlamydia; urinalysis and urine culture.                 morbidity/mortality from PTB ( fetal

maturation)

 

Management                   Corticosteroids

• Consider referral to tertiary care center if neonatal Betamethasone, dexamethasone (only two corticosteroids

intensive care unit (NICU) not adequate for GA of    which cross the placenta reliably). potential neonate.

• Counseling regarding morbidity and mortality for    Dose: One course – Betamethasone 12 mg IM every

preterm infant, using latest, possibly internal data.     24 hours × 2 doses, or dexamethasone 6 mg IM every 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 126
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Repeat doses of corticosteroids: There is not enough

Table 15.3   Estimated incidences of intra-amniotic infection

evidence to evaluate the use of repeated doses of corticos-

in women in different clinical scenarios

teroids in women who remain undelivered, but who are at

Condition                                                                          80,82 Percent continued risk of PTB. Fewer (by 36%) infants in the

 

• GA < 37 weeks                                              ease repeat dose(s) of corticosteroids group had severe lung dis-(including RDS) compared with infants in the placebo

Asymptomatic (second trimester)               0.5                    83,84 group. No statistically significant differences were seen

PTL (intact membranes)                      13

for any of the other primary outcomes that included other

PPROM, no labor                          25

measures of respiratory morbidity, small-for-GA at birth,

Cervix  perinatal death, intraventricular hemorrhage (IVH),  2 cm/80% in second trimester  ≥  PPROM, labor                            39

50

• periventricular leukomalacia, and maternal infectious mor- GA  ≥  37 weeks

Labor bidity. Fewer (by 36%) infants in the repeat dose(s) of the  19

PROM                        34          corticosteroids group received surfactant compared with

infants in the placebo group.82 There is insufficient evidence

GA, gestational age; PTL, preterm labor; PPROM, premature preterm on the benefits and risks to recommend repeat dose(s) of

rupture of membranes; PROM, premature rupture of membrances. prenatal corticosteroids for women at risk of PTB for the

prevention of neonatal respiratory disease. Rescue (one extra course) therapy should only be considered if multiple

6 hours × weeks have elapsed since the initial course of corticos-

4 doses. (Betamethasone, if available, should be

teroids and a new episode of PTL or PPROM, or  impeding

preferred to dexamethasone – see below).

risk of PTB, presents again at an early (e.g. 28–30 weeks)

gestational age 83 . More than two courses of corticosteroids

Mechanism of action:   Enhanced maturational changes in

for fetal maturity should be avoided pending results of fur-

lung architecture and induction of lung enzymes, resulting

ther trials.

in biochemical maturation.

Contraindications: None.

Evidence for effectiveness:   Corticosteroids given prior to PTB (either spontaneous or indicated) are effective in pre-

80                     Side effects:   When used for only 1 course, no significant

venting RDS, IVH, and neonatal mortality.   Antenatal

side effects, except for transient maternal hyperglycemia

administration of 24 mg of betamethasone (12 mg IM every

for 12 hours to about 5–7 days after the dose, resulting in

24 hours), or of 24 mg of dexamethasone (6 mg IM every 6

false-positive glucose screening tests or difficulty in manag-

hours), to women expected to give birth preterm is associ-

ing diabetes. There is no significant increase in maternal or

 

reduction in RDS, and 52% reduction in IVH in preterm                                           th possible association with birth weight ated with a significant (40%) reduction in mortality, 47%     fetal/neonatal infection. If ≥ 4 courses are used, there is a infants. There is a trend for a 41% reduction in NEC < 10 percentile and

 

(OR = probably not with small (     th < 10 percentile) neonatal head  0.59, 95% CI 0.32–1.09). There are also decreased 82,84  circumference, with evidence of some later ‘catch-up’.

needs for surfactant, oxygen, and mechanical ventilation in

No adverse consequences of a single course of prophylactic

the neonatal period. These benefits apply to GA of at least

corticosteroids for preterm birth in either the mothers or,

24–33 6/7 weeks, and are not limited by gender or race.     most importantly, the infants, even at 10 + years follow-up, There are insufficient data (no trial) to assess effect before

have been identified, but long-term follow-up is limited

or after these gestational ages. The effects are significant

so far.

mostly at 48 hours to 7 days from the first dose, but treat-

ment should not be withheld even if delivery appears immi-

nent. Such steroids should therefore be administered to any     Thyrotropin-releasing hormone (in

woman at these gestational ages at significant PTB risk     addition to corticosteroids) upon identification of the risk. Higher doses do not increase

the benefits. Oral dexamethasone is less effective than IM Prenatal thyrotropin-releasing hormone (TRH), in addi-

dexamethasone.81 Betamethasone and dexamethasone have tion to corticosteroids, given to women at risk of very

not been compared in a trial. Betamethasone has been preterm birth, does not improve infant outcomes and can

associated with less cystic periventricular leukomalacia, and                                   85 cause maternal side effects . Overall, prenatal TRH, in possibly more substantial reduction in complications men- addition to corticosteroids, does not reduce the risk of

tioned above, but this has not been confirmed by any trial. neonatal respiratory disease or chronic oxygen dependence,

Hydrocortisone was not effective in a small trial.80 The and does not improve any of the fetal, neonatal, or child-

results are in most part from singleton gestations, with hood outcomes. Indeed, prenatal TRH does have adverse

insufficient data on multiple gestations. effects for women and their infants. Side effects are more  15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 127
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likely to occur in women receiving TRH. In the infants, Compared with bed rest alone, hydration is associated

prenatal TRH increases by 16% the risk of needing ventila-     with similar incidences of PTB < 37 weeks, < 34 weeks, or tion, by 48% having a low Apgar score at 5 minutes, and, for     <                                91 32 weeks , and of admission to an NICU . Cost of treat-the two trials providing data, was associated with poorer ment is slightly higher (US$39) in the hydration group for

outcomes at childhood follow-up.85 hospital costs during a visit of less than 24 hours. Women

studied were at low risk, as about 30% of women required

tocolysis, and < 30% had PTB. No studies evaluated oral

Phenobarbital                                 91 hydration.

The use of prophylactic maternal phenobarbital adminis-

 

tration prior to preterm delivery does not prevent IVH or     Antibiotics protect from neurological disability in preterm infants 86 .

Prenatal maternal phenobarbital is associated with a sig-     There is no clear overall benefit or detriment from prophy-nificant (35%) reduction in the rates of all grades of IVH lactic antibiotic treatment for PTL with intact membranes

and 59% reduction in severe grades of IVH (3 and 4) in the                            92,93 on neonatal outcomes. PTB < 36 or 37 weeks is similar infants. These results are influenced by trials of poor quality in antibiotics and placebo groups. There is a trend for a

which contribute excessive weight in the analysis due to 52% increase in neonatal mortality for those who received

 

their higher rates of severe IVH. When only the two higher-     antibiotics (RR = 1.52, 95% CI 0.99–2.34), with similar 87,88 quality trials were included, phenobarbital was not asso-92 overall perinatal mortality (RR = 1.22, 95% CI 0.88–1.70). ciated with any beneficial effects, including similar The only benefit is a 26% reduction in maternal infection

incidences of all grades of IVH and severe grades of IVH to with the use of prophylactic antibiotics. Of the different

placebo. No difference was found in the incidence of neu- antibiotics or combinations studied so far (macrolide

rodevelopmental abnormalities at pediatric follow-up    antibiotics, β-lactam antibiotics, a combination of β-lac-assessed between 18 and 36 months of age. Maternal seda- tam and macrolide antibiotics, and antibiotics active

tion is more likely in women receiving phenobarbital.85 against anaerobes), antibiotics active against anaerobes

(clindamycin94                                           95,96 and ampicillin–metronidazole) show a

 

Vitamin K 10-day increase in the interval from randomization to

delivery, a 38% reduction in the number of women giving

Vitamin K administered to women prior to very preterm birth within 7 days of enrollment, and 37% fewer admis-

birth has  sions to an NICU in small trials. Given these data, antibi- not been shown to significantly prevent IVH in

preterm infants. otics should not be used routinely in women with PTL and  Antenatal vitamin K is associated with no

reduction in all grades of IVH or in severe IVH (grades 3     intact membranes. and 4) for babies receiving prenatal vitamin K compared

with control babies.89 Information on neurodevelopment was only given for a small sample of children in one trial,     Tocolysis (preterm labor) with discrepancy in results given in the two reports.

Contraindications

 

Non-tocolytic interventions in               Maternal preterm labor                             • Chorioamnionitis Bed rest                                   • Severe vaginal bleeding/abruptio 

• Pre-eclampsia

Bed rest has never been tested in singleton gestations com-     •   Medical contraindications to specific tocolytic agent (see plicated by PTL or PPROM. In twin pregnancies with cervi-        below) cal dilatation, bed rest in the hospital did not decrease PTB     •   Other maternal medical condition that makes continu-in one trial in Zimbabwe.90                                         ing the pregnancy inadvisable

 

Hydration                               Fetal

• Fetal death

There is no advantage of hydration compared with bed rest     •   Major (especially if lethal) fetal anomaly or chromo-alone. Intravenous hydration does not seem to be benefi-        some abnormality cial, even during the period of evaluation soon after admis-     •   Other fetal conditions in which prolongation of preg-sion, in women with PTL. Women with evidence of       nancy is inadvisable dehydration may, however, benefit from the intervention.     •   Documented fetal maturity 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 128
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Principles (3%); electrocardiogram (EKG) changes (2–3%); hypoten-

sion (2–3%); pulmonary edema (< 1–5%; mechanism:

At 24–33 6/7weeks, steroids for fetal lung maturity (FLM) reduced sodium excretion – sodium and therefore fluid

should always be given if tocolysis is initiated. Tocolysis is retention). Ritodrine: altered thyroid function, antidiuresis.

usually used for ≤ 48 hours to allow steroid effect. Given the side effects, consider stopping tocolytic therapy at ≤ Fetal/neonatal: Ritodrine: neonatal tachycardia, hypo- 48

hours after steroids, if PTL is under control. glycemia, hypocalcemia, hyperbilirubinemia, hypotension,

IVH. Terbutaline: tachycardia, hyperinsulinemia, hyper-

glycemia, myocardial and septal hypertrophy, myocardial

Primary tocolysis – single agent             ischemia.

 

Beta-mimetics: ritodrine, terbutaline

Calcium channel blockers (CCB):

Dose:                                                  nifedipine, nicardipine Ritodrine: 50–100 µ g/min IV initial dose, increase 50 µg/min every 10 minutes (max 350 µg/min). [po,

1–20 mg po every 2–4 hours]. Terbutaline: 0.25 mg SQ every     Dose: Nifedipine 20–30 mg × 1, then 10–20 mg every 4–8 20 minutes at first, then 2–3 hours; or 5–10 µg/min IV, max hours (max 90 mg/day) [nicardipine similar dosing].

80 µg/min; or 2.5–5 mg po every 2–4 hours (hold if mater-

nal HR > 120/min).                                        Mechanism of action:   Impair calcium channels, so inhibit

influx of calcium into cell, and therefore prevent myome-

Mechanism of action:   Stimulate B receptor through 2     trial contraction. cyclic AMP, so no free calcium for myometrial contraction.

Evidence for effectiveness:   (See Table 15.4.) There are

Evidence for effectiveness (Table 15.4):   Beta-mimetics     no studies of CCB compared with placebo for PTB decrease the number of women in PTL giving birth within     prevention. 48 hours compared with placebo, and decrease the number When compared with any other tocolytic agent (mainly

of births                 97 within 7 days . There is a trend for a small reduc-     beta-mimetics, 9/12 trials), calcium channel blockers tion of PTB < 37 weeks’ gestation. No benefit is demon- reduce by 24% the number of women giving birth within 7

strated for beta-mimetics on perinatal death, or neonatal days of receiving treatment and by 17% prior to 34 weeks’

death. No significant effect is demonstrated for RDS. A few               98 gestation . CCB show a trend to reduce PTB within 48

trials reported the following outcomes, with no difference     hours of initiation of treatment (RR = 0.80; 95% CI detected: cerebral palsy, infant death, and NEC. Beta-     0.61–1.05), and PTB < 37 weeks’ gestation (RR = 0.95; 95% mimetics are significantly associated with the following side     CI 0.83–1.09). CCB also reduce by 37% the frequency of effects (see below, also): withdrawal from treatment due to     neonatal RDS, by 79% NEC, by 41% IVH, and by 27% adverse effects; chest pain; dyspnea; tachycardia; palpita-     neonatal jaundice. CCB also reduce the requirement for tion; tremor; headaches; hypokalemia; hyperglycemia; nau- women to have treatment ceased for adverse drug reaction.

sea/vomiting; nasal stuffiness; and fetal tachycardia.97 There There are insufficient data regarding the effects of different

is insufficient evidence to assess which of the studied beta- dosage regimens and formulations of CCB on maternal and

mimetics is most effective and/or associated with less side neonatal outcomes; the most studied is nifedipine, at the

effects, with most data reported for ritodrine. For compari-     dosage shown above. CCB should be preferred to beta-son with other tocolytics, see below.                              mimetics for tocolysis.

 

Specific contraindications:   Cardiac arrhythmia or other

Specific contraindications: Cardiac disease; hypotension

significant cardiac disease; diabetes mellitus; poorly con-     ( <90/50 mmHg); concomitant use of magnesium; caution trolled thyroid disease (for ritodrine).

in renal disease.

Side effects:

Side effects:

Maternal:  Hyperglycemia (glucose 140–200 mg/dl in

Maternal: Flushing, headache, dizziness, nausea, transient

20–50% – mechanism: decreased peripheral insulin sensi-

hypotension. Caution in women with hypotension and

tivity and increased endogenous glucose production);

hyperinsulinemia; hypokalemia (potassium < renal disease, as well as women on magnesium (cardiovas-

3 mEq/L in

cular collapse).

50%); tremors, nervousness, shortness of breath (10%),

chest pain (5–10%), tachycardia/palpitations, arrhythmia     Fetal/neonatal: None.
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Table 15.4   Summary of the evidence for tocolytic therapy

 

Perinatal

Tocolytics              48 hours                7 days                 PTB < 32 weeks        PTB < 37 weeks       mortality

 

PRIMARY –

SINGLE AGENT

VS PLACEBO

Beta-mimetics                       * 0.63 (0.53–0.75)        0.78 (0.68–0.90)       N/A                  0.95 (0.88–1.03)       1.00 (0.48–2.09) 

[n = 1209]             [n = 911]                                 [n = 1212]           [n = 1174]

(neonatal)

CCB            No RCT           No RCT          No RCT           No RCT          No RCT

COX           0.19 (0.08–0.45)       0.43 (0.27–0.69)      NC                 0.21 (0.07–0.62)      0.80 (0.25–2.58) 

[n     a                                 a = 70] [n = 70]                                            [n = 36]                 [n = 106]

Mg            0.57 (0.28–1.15)        NC               NC                0.92 (0.41–2.07)     1.74 (0.63–4.77) 

[n = 190]                                                       [n= 29]              [n = 192]

ORA           0.77 (0.61–0.97)       0.74 (0.61–0.91)      1.33 (0.84–2.14)       1.17 (0.99–1.37)       2.25 (0.79–6.40) 

86/302 vs 115/311       93/246 vs 129/254     35/153 vs 23/134        [n = 501]              [n = 583] [n = 613]               [n =     a                    a 302] [n = 287]

 

NOD          3.06 (0.74–12.63)       NC              NC               NC              0.94 (0.05–16.37)

[n = 33]                                                                            [n = 33]

(neonatal)

Progesterone         N/A                  N/A                N/A                 N/A                N/A

 

COMPARISONS

CCB vs               0.72 (0.53–0.97)         0.76 (0.59–0.99)      0.79 (0.65–0.96)       0.89 (0.76–1.05)       1.20 (0.49-2.94) 

beta-mimetic         [n = 470]               [n = 242]             [n = 328] [n = 389]           [n = 529] 

(<34 weeks)

COX vs              0.27 (0.08–0.96)        0.88 (0.52–1.46)       NC                   0.53 (0.28–0.99)      0.99 (0.27–3.57) 

beta-mimetic         [n = 100]               [n = 146]                                  [n = 80]              [n = 237]

COX vs CCB        No RCT             No RCT           No RCT            No RCT           No RCT

COX vs Mg          0.75 (0.40–1.40)         NC                 NC                 0.55 (0.17–1.73)       2.31 (0.54–9.90)

[n = 315]                                                       [n = 88]              [n = 423]

Mg vs                 1.08 (0.72–1.63)         NC                  NC                   0.85 (0.66–1.10)       1.19 (0.08–17.51)

beta-mimetic         [n = 349]                                                        [n = 147]             [n = 166]

Mg vs CCB          1.20 (0.60–2.39)         NC                 0.82 (0.45-1.50)        1.04 (0.75–1.44)       0.19 (0.01–3.85) 

[n = 154]                                   [n = 80] (<34 weeks)   [n = 148]             [n = 80]

Mg vs COX          1.51 (0.53–4.30)         NC                 NC                 NC                0.98 (0.06–15.35) 

[n = 101]                                                                           [n = 117]

ORA vs              0.98 (0.68–1.41)         0.91 (0.69–1.20)       NC                   0.90 (0.71–1.13)       0.66 (0.24–1.83) 

beta-mimetic         [n = 1033]              [n = 731]                                 [n = 244]             [n = 836]

ORA vs CCB        No RCT             No RCT           No RCT            No RCT           No RCT

ORA vs COX        No RCT             No RCT           No RCT            No RCT           No RCT

ORA vs Mg          No RCT             No RCT           No RCT            No RCT           No RCT

NOD vs             1.43 (0.47–4.37)         1.10 (0.67–1.80)       1.00 (0.49–2.06)        0.53 (0.35–0.81)      1.03 (0.18–6.02) 

β-mimetic           [n = 132]              [n = 391]            [n = 233]             [n = 391]            [n = 191]

NOD vs Mg         N/A                N/A              N/A               N/A              N/A

 

(Continued)
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Table 15.4   (Continued)

 

Perinatal

Tocolytics                48 hours              7 days                PTB < 32 weeks        PTB < 37 weeks       mortality

 

PRIMARY –

MULTIPLE AGENTS

Indo vs placebos  a a  N/A  N/A  N/A  1.35 (0.86–2.14)  ∞  (0.51–  ∞  )

(all on MgSO 4)                                                                        23/43 vs 17/43        2/47 vs 0/45

Progesterone vs          N/A                 N/A                N/A                 0.48 (0.14–1.44)      N/A

placebo (all on

ritodrine)

 

REFRACTORY

Indo vs sulindac a                             a                                                                                        a  1.50 (0.32–7.17)  0.88 (0.40–1.88)  N/A  N/A  Not calculable

3/18 vs 2/18           7/18 vs 8/18                                                         0/18 vs 0/18

 

MAINTENANCE

VS PLACEBO

Beta-mimetic (oral)      NC                 NC                 NC                 NC                 NC

Beta-mimetic            NC                 NC                0.97 (0.51–1.84)       1.17 (0.79–1.73)       NC

(terb pump) (vs                                                   [n = 52] [n = 52]

saline pump)                                                    (< 34 weeks)

CCB (vs no therapy)      NC                 NC                NC                 1.00 (0.73–1.37)      NC

[n = 74]

COX             NC            NC            NC            NC            NC

Mg              NC            NC            NC            0.85 (0.47–1.51)     5.00 (0.25–99.17)

[n = 50]             [n = 50]

ORA a                               a                               a  N/A  N/A  0.85 (0.47–1.54)  0.89 (0.71–1.12)  0.80 (0.23 – 2.72)

19/158 vs 18/127       90/267 vs 92/243      4/252 vs 5/251

(neonatal)

 

COMPARISONS

Terb pump vs  po terb    NC                 NC                 NC                 NC                 NC

*All data are presented as relative risks, and (in parenthesis) 95% confidence intervals. N/A, not available in reports of studies; NC, not calculable from the available reports; no RCT, no randomized controlled trial reports on this comparison; terb, terbutaline; CCB, calcium channel blockers; COX, cyclo-oxygenase inhibitor; ORA, oxytocin receptor antagonists; Indo, indomethacin; NOD, nitric oxide donor. aAuthor’s unpublished meta-analysis

 

Cyclo-oxygenase (COX) inhibitors           Evidence for effectiveness: (See Table 15.4.) (The non-selec-

tive COX inhibitor indomethacin was used in 10/13 trials).

Non-selective COX inhibitors:   indomethacin (Indocin),       When compared with placebo, COX inhibition ketorolac. Selective COX inhibitors (preferential COX-2 (indomethacin only) results in a 79% significant reduction

inhibitor): sulindac; rofecoxib (Vioxx); celecoxib; nimesulide.      in PTB < 37 weeks’ gestation in a small trial, an increase in

GA of 3.5 weeks and a > 99  700 g increase in birth weight  .

Dose: Indomethacin: 50–100 mg loading dose (rectal or    There is a significant reduction in delivery within 48 hours vaginal route preferred, oral otherwise), then 25–50 mg     of initiation of treatment and within 7 days. No differences every 6 hours for 48 hours max, and always < 32 weeks. were detected in any other reported outcomes including

Sulindac: 200 mg po every 12 hours × 48 hours. Ketorolac:     perinatal mortality, RDS, etc. 60 mg IM, then 30 mg IM every 6 hours × 48hours.               Used for 48 hours only, the intravaginal route (100 mg

every 12 hours) decreases delivery at 48 hours and at < 7

Mechanism of action:   Cyclo-oxygenase (COX) inhibitors,     days compared to rectal/oral (100 mg rectally, followed by so inhibit prostaglandin synthesis; therefore, inhibit 25 mg po), with some improvement in neonatal morbidities

myometrial contraction.                                                    100 in a small trial.
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Compared with any other tocolytic, COX inhibition consistently to be any safer for the fetus/neonate than

resulted in a 47% reduction in PTB < 37 weeks’ gestation non-selective COX inhibitors such as indomethacin.

and a reduction in maternal drug reaction requiring cessa-     Therefore, continuous use of COX inhibitors for > 48 tion of treatment.99 No differences were detected in the fetal     hours and ≥ 32 weeks is contraindicated. or neonatal outcomes such as perinatal mortality; RDS;

IVH; NEC; premature closure of the ductus; or persistent

pulmonary hypertension of the newborn (PPHN).            Magnesium sulfate (MgSO ) 4

Compared with beta-mimetics, COX inhibitors are associ-ated with a significant 73% reduction in the number of women delivering within 48 hours of initiation of treatment.99 Dose:   MgSO 40 g in 1 L d51/2NS (5% dextrose and 1/2  4

normal saline solution). Initial: 4–6 g/30 min, then: 2–4 g/h.

Compared with magnesium sulfate, COX inhibitors are

A dose of 5 g/h has not been shown to be beneficial in

associated with trends for lower number of women deliver-

ing within 48 hours and lower PTB < 99 perinatal outcome compared with a dose of 2 g/h, and is  37 weeks.                                                      104 associated with significant side effects.

Comparisons of non-selective (indomethacin and sulin- Weaning MgSO4

 

dac) COX inhibitors vs selective (rofecoxib and nimesulide)                                              105 compared with stopping MgSO tocolysis has no benefits and a few harmful side effects 4 abruptly.

COX-2 inhibitors do not demonstrate any differences in

maternal or neonatal outcomes.101,102 Because of the small

Mechanism of action: Intracellular calcium antagonist.

numbers, all estimates of effect are imprecise and need to be

interpreted with caution.                                       Evidence for effectiveness:   (See Table 15.4.)   Compared

with placebo, there is insufficient evidence to show if mag-

Specific contraindications:   Renal or hepatic disease,    nesium sulfate reduces the incidence of PTB or perinatal active peptic ulcer disease, poorly controlled hypertension,                              106 morbidity and mortality. non-steroidal anti-inflammatory drug (NSAID)-sensitive Compared with all controls (including other tocolytics),

asthma, and coagulation disorders/thrombocytopenia.         MgSO does not prevent PTB at 48 hours, PTB 37 weeks 4 <

or PTB < 32 weeks. Perinatal death is higher (only 2 perina-

Side effects: tal deaths), whereas perinatal morbidities are similar. The  When used for only 48 hours, no serious

maternal and fetal/neonatal side effects occur, and fetal dose of magnesium does not affect efficacy. Given these

survellaince is not indicated. Usually COX inhibitors are results, there is no convincing evidence for recommending

better tolerated by the mother than other tocolytics such as     magnesium for tocolysis. magnesium and beta-mimetics.

Specific contraindications:   Myasthenia gravis.

Maternal: As with any NSAIDs, mild gastrointestinal (GI)

upset – nausea, heartburn (take with some food/milk)    Management:   Aim for 4–7 MgSO level. MgSO blood 4 4 (COX-1). GI bleeding (COX-1), coagulation and platelet levels are usually not necessary, as long as kidney function

abnormalities (COX-1), asthma if ASA-sensitive. May and reflexes are monitored. Monitor urinary output. Follow

obscure elevation in temperature. Long-term rofecoxib     deep tendon reflexes: ↓ at level ≥ 8, absent ≥ 10. At level ≥ 10, (Vioxx) use in adults has been associated with stroke, so this     risk of respiratory depression; ≥ 15, risk of cardiac arrest. drug is now not available in many countries.

Side effects:

Fetal/neonatal: In trials, 403 women received short-term

tocolysis (up to 48 hours) with COX inhibitors (mainly Maternal: Flushing, lethargy, headache, muscle weakness,

indomethacin) and there was only one case (2.5/1000) of diplopia, dry mouth, pulmonary edema (1%; increased

antenatal                                                      with intravenous overhydration), cardiac arrest. closure of the ductus arteriosus . There was no

increase in the incidence of patent ductus arteriosus Fetal/neonatal: Lethargy, hypotonia, hypocalcemia, respira-

(PDA) postnatally (8 treated with COX inhibitors vs 8     tory depression. Prolonged use: demineralization. treated with placebo or other tocolytics).99 No difference in incidences of IVH, BPD, PDA, NEC, or perinatal mor-

tality was noted in a review of trials aimed at evaluating Oxytocin receptor antagonists (ORA):

safety.103 Use for > 48 hours, especially ≥ 32 weeks, is asso-     atosiban (Tractocile in Europe) ciated with significant fetal effects such as constriction of

the ductus arteriosus, which can lead to hydrops, pul-

monary hypertension, and death, as well as renal insuffi-     Dose:   Atosiban 6.75 mg bolus, then 300 µg/min IV × 3 ciency, manifested in utero by oligohydramnios. Other    hours, then 100 µg/min (max 45 hours). effects with prolonged use such as hyperbilirubinemia,

NEC, and IVH have not been shown with < 72 hours    Mechanism of action:   Competitive inhibitor of oxytocin use. Selective COX-2 inhibitors have not been shown    via blockade of oxytocin receptor. 15-Obstetrics-8026.qxd  5/11/2007  1:04 PM  Page 132
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Evidence for effectiveness:   (See Table 15.4). Compared     Primary tocolysis – additional agents

with placebo, atosiban does not reduce incidence of PTB     vs one agent only <                            107 37 weeks or improve neonatal outcome ,but may pre-

vent PTB within 48 hours or 7 days. In one trial, atosiban Progesterone vs placebo, in addition

was associated with an increase in infant deaths at 12     to ritodrine months of age compared with placebo.108 However, this trial randomized significantly more women to atosiban before Compared with placebo, in women receiving ritodrine

26 weeks’ gestation. This is one of the reasons why atosiban tocolysis, the addition of progesterone is not associated with

is not available in the USA (not FDA-approved). Compared     a significant reduction in PTB < 37 weeks (16% vs 33% in with placebo, use of atosiban results in about 140 g lower                                 113 placebo) in a very small trial. infant birth weight and more mild maternal adverse drug

reactions.107 Compared with beta-mimetics, atosiban is associated with similar incidences of PTB or perinatal mor-     Refractory tocolysis – primary agent

bidity/mortality, and with fewer maternal drug reactions     is failing requiring treatment cessation.107

Indomethacin vs Sulindac

Side effects:   Minimal to none.

Indomethacin is similar to sulindac in prevention of PTB in

women failing primary MgSO 114  tocolysis in a small trial.

Nitric oxide donors (NOD):                                      4

nitroglycerin

Maintenance tocolysis – after

successful primary tocolysis

Dose: Nitroglycerin transdermal patch 0.4 mg/h.

Beta-mimetics: oral

Mechanism of action:   Direct relaxation of uterine muscle.

 

Evidence for effectiveness: Dose: Ritodrine: 1–20 mg po every 2–4 hours. Terbutaline:  (See Table 15.4.)  There is cur-

rently  2.5–5 mg po every 2–4 hours. Oral beta-mimetic therapy  insufficient evidence  to support the routine adminis-

tration of NOD for prevention of PTB in women with for maintenance tocolysis does not prevent PTB, recurrent

PTL. 109 PTL, recurrent hospitalizations, or perinatal morbidity  Compared with placebo, NOD do not prevent PTB or

and mortality compared with placebo. 115

improve perinatal morbidity and mortality in a small trial.110 Some adverse

Compared with beta-mimetics, NOD are associated with a effects such as tachycardia are more frequent in the beta-

 

decrease in PTB to  mimetics group. Given this ample evidence from 11 trials,  <  37 weeks. Incidences of PTB and perina- there is  absolutely no evidence  to support the use of oral  tal mortality were not reported in the only trial comparing

NOD with MgSO                                  beta-mimetics after PTL has resolved. . Although headaches are more common 4

in women receiving NOD compared with controls, other side

 

effects are less common compared with other tocolytics.     Beta-mimetics: terbutaline pump Nitroglycerin has been the only NOD used in trials.

 

Progesterone Dose: 0.05 mg/h. Compared with placebo, terbutaline

pump does not prevent PTB or improve perinatal morbid-

The only trial to assess safety and efficacy of any type of ity and mortality. Side effects and costs associated with this

progesterone as primary tocolysis (compared with beta-                                       116 therapy further advise against its use . mimetic) did not report PTB outcomes.111

 

Calcium channel blockers

Primary tocolysis – multiple agents There is insufficient evidence for efficacy of CCB mainte-

simultaneously nance therapy after successful tocolysis. Incidence of PTB

Indomethacin and magnesium vs         <                                117 37 weeks is similar to placebo in one trial.

 

magnesium alone

COX inhibitors

Compared with placebos, indomethacin and ampicillin sul-

bactam does not prevent PTB in women in PTL already     Compared with placebo, after successful tocolysis, oral receiving MgSO          112 tocolysis.                                  sulindac either 200 mg every 12 hours × 7 days or 100 mg

4
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every 12 hours until 34 weeks does not reduce PTB.118,119 prognosis, possible complications, and management of a

Given the association with fetal/neonatal complications     future pregnancy.

with COX inhibitor use for > 48 hours, COX inhibitors

 

should not be used for maintenance tocolysis.                  Prenatal care

Compared with oral terbutaline, oral indomethacin is asso-ciated with a similar incidence of PTB when used for mainte-

Preconception counseling as above, if not already done.

nance tocolysis after successful IV tocolysis, but indomethacin

Management should follow risk-specific recommendations

 

and oligohydramnios when used for >         120                     mentioned above. is associated with significant constriction of ductus arteriosus 48 hours.   Therefore,

indomethacin should never be used for maintenance tocolysis.

Antepartum testing

Magnesium sulfate No specific fetal testing indicated. HUAM, discussed above,

Compared with                                       is not effective in preventing any complication. placebo , no treatment or other mainte-nance tocolytics, magnesium oral maintenance therapy

does not prevent PTB or affect perinatal morbidity and     Mode of delivery mortality in three small trials.121

There is insufficient evidence to evaluate the use of a policy for uniform elective cesarean delivery (CD) compared with

Oxytocin receptor antagonists expectant management and selective CD for preterm (about

24–36 weeks) babies. 126 Mothers in the elective CD group

Compared with placebo, ORA (atosiban) maintenance

therapy (30 µ have more morbidity. Babies in the elective CD group show

g/min) via pump up to 36 weeks does not pre-

no statistical differences compared with expectant manage-

vent PTB or affect perinatal morbidity and mortality, with a

5 days (32.6 vs 27.6, p = ment, but tend to have less RDS, less neonatal seizures, and

0.02) longer interval to delivery in

122 fewer deaths, although they were more likely to have a low

one trial.   There are no side effects compared with placebo

except for injection-site reactions. ORA are not available in                                     126 cord pH immediately after delivery in the small trials that

reported on these outcomes. Differentiation of data

oral form for maintenance.

between breech and vertex presentations is difficult, with

numbers too small for definite conclusions.

Progesterone

 

Compared with identical placebo, progesterone injections     Anesthesia did not prevent PTB in women discharged home after an

episode of PTL in one old study.123                              No specific changes.

 

PTL resolved: home vs in             Postpartum/breastfeeding

hospital care As in other pregnancies, breastfeeding is encouraged as tol-

erated by the preterm infant. Extensive counseling should

After PTL has resolved (and cervical dilatation has not pro-

gressed ≥ be provided regarding rate of recurrence of PTB, and future

4 cm), home management is associated with similar

incidences of reaching ≥ management in pregnancy (see above). Treatment with

36 weeks compared with hospital

124,125 antibiotics before pregnancy does not prevent recurrent

management.     Hospitalization may increase maternal    PTB. In women with a prior spontaneous PTB < 34 weeks, stress, vaginal examinations, time in recumbent position (and

oral azithromycin and metronidazole every 4 months after

its consequences), and decreased plasma volume. For the

the PTB and before the next conception does not signifi-

many women with arrested PTL, continued hospitalization

after steroids administration seems unnecessary. 127  cantly reduce subsequent PTB, but is in fact associated with

trends for earlier GA at delivery and lower birth weight.
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Preterm premature rupture

 

of membranes (PPROM)

 

Anna Locatelli, Marianna Andreani and Patrizia Vergani

 

KEY POINTS                       • Before 32 weeks, conservative management is indicated if possible. • Definite diagnosis is by direct visualization of fluid • There is no role of expectant management in women

(‘pooling’), with nitrazine cervicovaginal swab and       ≥ 34 weeks or with proven fetal maturity.

ferning as usual confirmatory tests.                           • There are no trials published to assess the benefit of

• Complications of preterm premature rupture of mem-       interventions for PPROM < 24 weeks.

branes (PPROM) include premature labor/delivery with

related complications of prematurity such as respiratory

distress syndrome (RDS), intraventricular hemorrhage

(IVH) and periventricular leukomalacia (PVL), infec-     Definition

tion and necrotizing enterocolitis (NEC); maternal or

Preterm premature rupture of membranes (PPROM) refers

neonatal infections (chorioamnionitis, endometritis,

to chorioamniotic membrane rupture before the onset of

and sepsis); abruptio placentae, cord prolapse, and, espe-

cially for PPROM < labor in pregnancies at less than 37 weeks of gestation.

24 weeks, perinatal death, pul-

monary hypoplasia, compression deformities, long-term

infant morbidities, increased need for cesarean delivery,

and retained placenta.                                     Diagnosis

• If intrauterine infection, labor, or non-reassuring fetal

heart tracing (NRFHT) is present, delivery is indicated. Definite diagnosis is by direct visualization of fluid (‘pool-

• Corticosteroids should be administered in women with     ing’) in the posterior vaginal fornix at sterile speculum

PPROM at 24–32 weeks, as this intervention is associated examination. Confirmatory tests commonly done are

with lower incidences of RDS, IVH, NEC, and a trend for     nitrazine test on a cervicovaginal swab and the presence of

a lower neonatal death rate.                                  arborization (ferning). History of persistent leakage of fluid

• Antibiotics (in particular ampicillin and erythromycin and ultrasonographic diagnosis of oligohydramnios are two

or erythromycin) are associated with less chorioam- other confirmatory but not diagnostic findings. A negative

nionitis, preterm birth (PTB) within 48 hours, PTB fetal fibronectin assay after 21 weeks of gestation has a neg-

within 7 days, neonatal infection, surfactant, oxygen ative predictive value of only 81–99%, and is not recom-

therapy, and abnormal cerebral ultrasound scan mended. Although promising at preliminary studies, there

(including IVH). RDS and NEC are also decreased with is insufficient evidence to assess if placental alpha

ampicillin and erythromycin treatment. microglobulin-1 rapid immunoassay (AmniSure) signifi-

• Tocolysis in the presence of preterm labor may be used cantly improves the accuracy provided by pooling,

for ≤ 48 hours to allow administration of corticosteroids;     nitrazine, and ferning tests.

such a regimen should always be accompanied by antibi-

otic prophylaxis.

 

• At ≥ 32 weeks, cerclage should be immediately removed.     Symptoms Management of PPROM in the presence of a cerclage

between 24 and 31 weeks is controversial. It can be left in Over 90% of women with PPROM report a history of ‘gush

place for about 48 hours to allow steroid therapy.             of fluid’.
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Incidence                          • Premature labor/delivery : in 50% of PPROM, labor occurs within 24 hours, and in 80–90% within < PPROM occurs 1% at < 24 weeks, about 2–5% at 24– 7 days. Preterm delivery and complications of prema-33 weeks, 3–8% at 34–36 weeks, compared with about      turity are the most important causes of perinatal mor-8–10% for PROM at term. PPROM is responsible for      tality and morbidity; complications decrease with 25–30% of all preterm births (PTB).                              advancing GA.

• Most common neonatal morbidities are respiratory distress syndrome (RDS), intraventricular hemorrhage

 

Etiology/basic pathophysiology (IVH), and periventricular leukomalacia (PVL), infec- tion and necrotizing enterocolitis (NEC)  .

Etiology is complex and multifactorial (see Chapter 15).     • Infections: mother is at risk of chorioamnionitis, Possible mechanisms leading to PPROM are choriodecidual       endometritis, and sepsis. Serious maternal consequences infection, collagen degradation, decreased membrane colla- are uncommon. Mean incidence of chorioamnionitis is

gen content, localized membrane defects, uterine overdis-       about 3–15%. Major neonatal infections occur in 5% of tention, and programmed amniotic cell death.1 Evidence PPROM, and 15–20% of cases develop chorioamnionitis.

that supports a causal association between PPROM and Fetal infection can precede clinically evident chorioam-

infection is vast, and includes the fact that microorganisms nionitis, resulting in neonatal pulmonary and cerebral

in the amniotic fluid are more frequently present and the       morbidities.

rate of histological chorioamnionitis is higher in PPROM     • Other complications such as abruptio placentae, than in intact membranes at preterm delivery and the fre- cord prolapse, perinatal death, pulmonary hypopla-

quency of PPROM is significantly higher in women with sia, compression syndrome, long-term infant mor-

lower genital tract infections (e.g. group B streptococcus bidities, increased need for cesarean delivery,  and

[GBS], bacterial vaginosis). Microorganisms that colonize       retained placenta are most common with early and the lower genital tract produce phospholipases, which can very early PPROM, and are discussed more in detail

stimulate the production of prostaglandins and lead to uter-        for PPROM < 24 weeks. ine contractions; the immune response in endocervix and/or

fetal membranes leads to the production of multiple inflam-

 

matory mediators (particularly matrix metalloproteinases)     Management (Figure 16.1) that can weaken membranes and result in PPROM.1

Prevention

 

Classification                          See Chapter 15.

PPROM can be classified in PPROM < 24 weeks (usually 16–23 6/7 weeks, and called also previable or midtrimester     Preconception counseling

or very early PPROM – see also end of this chapter), and See Chapter 15. Women with prior PPROM have a 20–30%

PPROM 24 0/7–36 6/7 weeks. PPROM at 24–36 weeks can chance of PTB, including a 15–20% chance of recurrent

be further subdivided into PPROM 24–33 6/7 weeks (early PPROM in the next pregnancy. These incidences are

PPROM) and PPROM 34–36 6/7 weeks (near-term    inversely correlated with GA at PPROM. PPROM – for management, see also Chapter 18).

 

Prenatal counseling

Risk factors Counseling regarding prognosis, possible complications,

management, and expectations for neonatal outcome

See Chapter 15. Transvaginal ultrasound cervical length < should be provided. Prognosis depends most on GA at

25 mm is associated with a high rate of PPROM–

PPROM, latency (interval between PPROM and delivery),

compared with preterm labor (PTL)–related PTB.

and GA at delivery. Latency is inversely correlated with GA

at PPROM (Table 16.1), and can be prolonged by some

therapies (see below).

Complications Latency does not seem to differ for twin vs singleton ges-

tations before 30 weeks, but seems to be shorter for twins

Complications are inversely correlated with gestational age after 30 weeks. Fetal maturity depends on GA, and is proba-

(GA) at PPROM.                                      bly not enhanced or delayed by PPROM. 16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 140

 

140     Obstetric evidence based guidelines

 

Diagnosis confirmed

(fluid per cervical os

or vaginal pool with

positive nitrazine/ferning test

or

indigo-carmine amnioinfusion)

 

Ultrasound for gestational age,

growth, anomalies as appropriate

Cervical cultures: Chlamydia, gonorrhea Anovaginal culture: Group B steptococcus

Urine culture

Initial continuous monitoring for labor, fetal status

 

Intrapartum group B

Amnionitis, abruptio placentae, streptococcus prophylaxis

fetal death, non-reassuring        Yes                            if no recent negative testing, or advanced labor anovaginal culture  Deliver

Broad-spectrum antibiotics

No                                     if amnionitis

 

Previable PPROM                     PPROM remote from term                  PPROM           PPROM near term

< 23 weeks                                 23 −31 weeks                        32−33 weeks            34−36 weeks

Counseling

 

Initial monitoring                                                              Documented fetal      Yes

for infection, labor,                                                             pulmonary maturity abruptio placentae

Initial bed rest to                                                                               No

encourage resealing

Conservative management

Immature testing

Serial evaluation for amnionitis,

labor, abruption, fetal well-being,                      or

Evaluate for                                                           fluid unavailable growth

Recounsel         persistent

oligohydramnios

Modified bed rest/pelvic rest to

and pulmonary            encourage resealing, reduce hypoplasia with

infection

serial ultrasound

Administer corticosteroids and

Recounsel      antibiotics, ± ≤ 48 hours tocolysis           Consider conservative

if necessary                          management for

 

misoprostol; or Induction with             If discharged before                                                        corticosteroid benefit Deliver for amnionitis, with concurrent viability and remains oxytocin, non-reassuring fetal testing, antibiotic therapy pregnant, readmit at PgE 2 , or abruption, advanced labor followed by delivery at fetal viability for 34 weeks  conservative dilatation &          Expeditious Deliver at 34 weeks if stable

evacuation management delivery  until then 

 

Intrapartum group B streptococous prophylaxis if no recent

negative anovaginal culture

Broad-spectrum antibiotics if amnionitis 

 

FFiiggu urre e  1 16 6..1 1

Management of preterm premature rupture of membranes (PPROM). (Adapted from Mercer.4) PgE , prostaglandin E

2                       2
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Table 16.1   Latency depending on gestational age (GA) at preterm premature rupture of membranes (PPROM)

 

Delivery

 

GA at PPROM (weeks)             Mean latency               < 48 hours                < 7 days                < 14 days

 

< 24                               7 days                    20%                  40–50%                 70%

24–33 6/7                             3–6 days                   40–50%                  70–80%                   90%

34–36 6/7                             24 hours                   70–80%                   90%                   > 95%

 

Work up (see also Chapter 15)               • The infectious state of the amniotic cavity. Send amniotic

fluid glucose ( < 15 mg/dl associated with positive cul-

Speculum examination is necessary to confirm the diagnosis       ture), Gram stain, and culture.

(see above), for direct visualization of leakage; ferning; and     • The fetal lung maturity. Results of similar accuracy to nitrazine tests. The nitrazine test can be falsely positive with amniocentesis can be obtained non-invasively by collect-

blood or seminal fluid, and has been associated with a 25%       ing vaginal fluid using a bedpan. false-positive rate. Ferning can be falsely positive with highly

estrogenized cervical mucus or extraneous saline, and falsely Despite oligohydramnios, there is a 90% rate of success for

negative at very early GA. Testing for gonorrhea and    transabdominal amniocentesis in PROM. Chlamydia is indicated, especially in high-risk groups. GBS There are insufficient data to assess the effect of amnio-

culture should be sent from anorectal and vaginal areas. centesis on outcomes in PPROM. A small trial reported a

Avoid  lower rate of non-reassuring heart rate tracing (NRHRT)  manual/digital examination of the cervix once

PPROM is diagnosed by speculum examination. Digital in labor, shorter neonatal stay, and otherwise similar

examination is associated with shorter latency and higher maternal and neonatal outcomes in a group randomized to

incidences of infection. amniocentesis compared with one expectantly managed.2

Ultrasound should evaluate at least presentation, biometry

for gestational age, anatomy, placenta and cord location, and Fetal pulmonary maturity assessment

amniotic fluid. The lower is the amniotic fluid volume (usu-

ally measured by deepest vertical pocket [DVP] or amniotic It can be obtained from amniotic fluid by amniocentesis or

fluid index [AFI] in most studies), the higher is the incidence from the vaginal pool (see Chapter 52 of Maternal–Fetal

of perinatal infection and the shorter the latency period. Evidence Based Guidelines). The predictive value of lung matu-

rity tests are not modified by PPROM. Phosphatidylglycerol

(PG), surfactant/albumin ratio (TDx/FLM), and lamellar body

Infection precautions counts (LBC) are accurate when tested in the vaginal pool. PG

is not accurate in the presence of meconium or blood, LBC is

Women with active herpes simplex virus (HSV) infection or

not accurate in the presence of meconium, while the

human immunodeficiency virus (HIV) with viral loads

> TDx/FLM is accurate with blood and/or meconium in the

1000 are not in general expectantly managed, especially if

PPROM has occurred ≥ vaginal pool, yielding results similar to those observed with

32 weeks (see Chapters 31 and 44 in

samples obtained with amniocentesis.

Maternal–Fetal Evidence Based Guidelines). Management

needs to be individualized with PPROM 24–32 weeks in the

presence of these infections.                                     Hospitalization 

There is insufficient evidence to compare hospital vs home

Amniocentesis management for PPROM. Home management can be offered

only to consenting, reliable patients with: absence of infec-

Amniocentesis can be of use for the evaluation of:

tion, dependable transportation, living near hospital, evalua-

• The diagnosis. If diagnosis is in doubt, 1 ml of indigo tion in hospital before discharge, vertex presentation, vertical

carmine in 9 ml of normal saline can be injected into the     pocket of amniotic fluid > 2 cm, home bed rest, recording of

amniotic cavity under continuous ultrasound guidance. temperature and pulse every 6 hours, fetal movements count,

Presence of blue on a pad worn on the perineum for 2–4 twice-weekly non-stress tests (NST) and complete blood

hours confirms the diagnosis. count, and weekly ultrasound. Only 18% of patients with  16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 142
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PPROM meet these criteria, 3 so that most are managed in     associated with lower neonatal complications: 44% less the hospital. In a small trial of women with PPROM at    RDS, 53% less IVH, 79% less NEC, and a trend for a 32% 24–36 weeks and the above characteristics, expectant manage-     lower incidence in neonatal death, without any increase in ment at home or in the hospital was associated with no differ-                                       8 maternal or neonatal infection. Antenatal steroid therapy ences in maternal or neonatal outcomes between groups, with (24 mg of betamethasone – 12 mg intramuscularly [IM]

the home group having lower maternal costs but 11% deliver- every 24 hours – or 24 mg of dexamethasone – 6 mg IM

ing unexpectedly at outside hospitals.3 We manage all women every 6 hours) should not be repeated routinely in patients

with PPROM > 24 weeks in the hospital until delivery. with PPROM, since weekly courses improve severe RDS,

resulting in less composite neonatal morbidity among

Maternal surveillance  neonates delivered at 24–27 weeks, but are associated with

shorter latency, higher risks of chorioamnionitis and

All women with PPROM should be monitored for signs and neonatal sepsis, and no improvement in overall composite

symptoms of infection by assessment of clinical parameters                         9 neonatal morbidity. Rescue therapy can be considered if (e.g. fever, maternal/fetal tachycardia, uterine tenderness, several weeks have elapsed since the initial course of antena-

purulent vaginal discharge). A diagnosis of chorioamnioni- tal corticosteroids (ACS) therapy and the delivery seems

tis is usually made by the presence of ≥ 2 of these criteria.     imminent with GA below 28–30 weeks. The presence of a fever of unknown origin in the presence The National Institutes of Health (NIH) consensus

of PPROM is highly suspicious for chorioamnionitis, so conference recommended steroid therapy PPROM at

that an amniocentesis should be considered if expectant < 10  32 weeks of gestation without clinical chorioamnionitis.

management is still being considered. For patients admitted with PPROM at 32–34 weeks of

gestation, if fetal lung maturity cannot be confirmed, a

Fetal surveillance                            course of corticosteroids should be administered. 4,8

(antepartum testing)

The two most common types of fetal surveillance are NST     Antibiotics for prolongation of

and biophysical profile (BPP).4 Abnormalities of these tests     latency and fetal/neonatal benefit can be somewhat predictive of fetal infection and umbilical

Compared with placebo, antibiotics for women with

cord compression related to oligohydramnios. There is

insufficient evidence to assess the optimal type or frequency                                                  11–13 PPROM are associated with benefits for both women and

neonates, and should be routinely given. Benefits of

of testing. The NST or BPP performed daily have poor sen-

maternal antibiotic therapy when there is PPROM are:

sitivity (39 and 25%, respectively) and similar predictive

values for predicting infection.5 No improvement in perina-     • Maternal: 43% less chorioamnionitis. tal outcome has been reported in one trial.5 Given lower     • Fetal/neonatal: prolongation of pregnancy; 29% reduc-cost, the NST is usually suggested for daily to twice a week       tion in PTB within 48 hours; 20% reduction in PTB fetal surveillance. Monitoring may be more frequent with       within 7 days; 32% reduction in neonatal infection, 17% oligohydramnios, with a preference for BPP as a back-up if       in use of surfactant, 12% in oxygen therapy, and 18% in the NST is non-reassuring.4                                      abnormal cerebral ultrasound scan (including IVH)

prior to discharge from hospital. There is a trend for a

Amnioinfusion for prolonging latency 10% decrease in perinatal mortality (RR = 0.90, 95% CI

0.74–1.10). 11 RDS and NEC are also decreased with

Compared with no amnioinfusion, 11,12  transabdominal  amnioin- ampicillin and erythromycin treatment (see below).

fusion with a 20G needle for an average of 250 ml of isotonic

sodium chloride solution enough to restore a normal AFI in

women with PPROM at 24–32 6/7 weeks is associated with     Type increase in latency from 9 to 21 days and a decrease in delivery

6 There is scant evidence on the optimal antibiotic type (and

within 7 days from 64 to 11% in a small trial. This benefit is

supported by case-control studies performed at lower GA.                   12 7           regimen) in women with PPROM. Ampicillin and ery-

thromycin                 13 or erythromycin are associated with signifi-cant benefits in neonatal outcomes, and should be used

Corticosteroids for fetal/neonatal                                              11 routinely in women with PPROM 24–34 weeks. A combi-

maturation and benefit (see also nation of ampicillin and erythromycin – e.g. ampicillin 2 g




Chapter 15) and erythromycin 250 mg both intravenously (IV) every 6

hours for 48 hours, followed by amoxicillin 250 mg and

Antenatal steroid therapy should be administered in erythromycin base 333 mg both orally (po) every 8 hours

women with PPROM at 24–32 weeks, as this intervention is for 5 days, for a total of 7 days – in women with PPROM  16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 143
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with no concomitant steroids use showed an improvement    Tocolysis may be used for ≤ 48 hours with concurrent in neonatal health by significantly reducing the rates of administration of antibiotic and corticosteroids for prolon-

infants with one or more major infant morbidity (compos- gation of pregnancy and achieving fetal maturity before 32

ite morbidity: death, RDS, early sepsis, severe IVH, severe weeks in the presence of contractions and in the absence of

NEC) from 53% to 44%.12 Compared with placebo,ery-    contraindications to expectant management. thromycin 250 mg po four times a day for 10 days is associ- Prophylactic therapy with oral ritodrine in cases not in

ated with decreases in neonatal death, chronic lung disease, labor demonstrated a brief prolongation of pregnancy

major cerebral abnormalities, and prolongation of preg- without any difference in maternal or fetal risks in 2 small

nancy in women with PPROM <                            14,15 37 weeks who received trials. steroids in >75% of cases.13 Intravenous tocolysis in women with PPROM presenting

In a large trial, amoxicillin/clavulanate was associated also with some uterine contractions is associated with some

with an increased risk of neonatal NEC, although there is                                             14,16,17,19 prolongation of pregnancy in most trials, significant no consistent trend towards a positive or negative effect of            17                                                 19 in one. Steroids were used only in one study, and prophy-broad-spectrum antibiotics for NEC in the literature. 4,13                                                                             17 lactic antibiotics were used only in one study. No differ-Possible antibiotic regimens are listed in Table 16.2. ences in maternal or perinatal complication were observed

Detection of specific cervicovaginal pathogens should be in the individual studies, probably due to small numbers,

appropriately treated (see Chapters 28–37 of Maternal– with no meta-analysis available or beneficial, given the het-

Fetal Evidence Based Guidelines).                                erogeneity of these trials.

Clinical chorioamnionitis requires therapeutic antibi- Compared with short-term tocolysis to allow steroid

otics, for example ampicillin (2 g IV every 6 hours) plus     effect, long-term tocolysis > 48 hours is associated with a gentamicin (1.5 mg/kg IV every 8 hours or 7 mg/kg ideal non-significant prolongation of pregnancy, no differences

body weight every 24 hours). in neonatal complications, but increases in chorioamnioni-

If cesarean delivery is performed, prophylactic antibiotics     tis and postpartum endometritis. It should therefore be are indicated (see Chapter 12).                                           20 avoided .

Intrapartum GBS prophylaxis should be given until

culture results are available, and to carriers. There are insuf-

ficient data to assess the need for this intervention in women     Cerclage removal (Figure 16.2) with PPROM in whom GBS is sensitive to antibiotics already

given for PPROM, or if there has been no time for culture There is no trial to assess if cerclage should be removed or

results. The suggested regimen is penicillin (5 million units left in place in a woman with PPROM and cerclage in place.

IV, and then 2.5 million units every 4 hours), or (if unavail- The prognosis of pregnancies with PPROM and immediate

able) ampicillin (2 g intravenously, then 1 g every 4 hours). cerclage removal compared with those of PPROM without

cerclage in place are similar.22,23 While leaving the cerclage in place is associated with a slightly longer latency, expectant

Tocolysis for prolongation of latency management of PPROM, especially with cerclage in place, is

and fetal/neonatal benefit associated with increased maternal and fetal/neonatal

infection risks. 24–26

There is insufficient evidence to assess the effect of tocolytic If intrauterine infection, labor, or NRFHT is present,

therapy in women with PPROM, as the trials are small.14–21     delivery is indicated. At ≥ 32 weeks, cerclage should be

 

Table 16.2   Possible antibiotic regimens for PPROM

 

Antibiotic                                      Dose

Ampicillin                                    2 g IV every 6 hours and

Erythromycin                              250 mg IV every 6 hours for 48 hours followed by

Amoxicillin                                  250 mg po every 8 hours and Erythromycin                             333 mg po every 8 hours for 5 days

Ampicillin                                    1 or 2 g IV every 6 hours for 24 hours, then 500 mg po every 6 hours for 6 days

Erythromycin base                           333 mg po every 8 hours for 7 days

 

IV, intravenously; po, orally.
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immediately removed. At < 32 weeks, it might be reasonable     Mode to administer steroids and antibiotics and remove the

cerclage after 48 hours to allow the benefit of these inter- Mode of delivery should not be altered solely for the pres-

ventions (see Figure 16.2). ence of PPROM. Malpresentation is more common with

PTB (see Chapter 20).

 

Vitamin C and E

There is                                                        Site insufficient evidence to assess the effect of vita-

min supplementation in women with PPROM. In one Delivery should occur in a facility and by personnel capable

small trial, compared with placebo, vitamin C 500 mg and of providing all the necessary support to the mother and

vitamin E 400 IU daily in women with PPROM at 26–34    fetus/neonate born preterm. weeks was associated with 7-day prolongation in latency,

but no other effects on maternal or neonatal morbidity

and mortality.27                                                Anesthesia

 

No specific precautions.

Delivery

 

Timing (Figure 16.1)                        Postpartum 

Delivery before 32 weeks is associated with risk of neonatal

See Chapter 15. Women with PPROM are at high risk of

complications, including severe morbidity and death.

recurrence in subsequent pregnancies, with an association

Conservative management is indicated if possible.

The latency with PPROM ≥ between GA at the time of PPROM, latency period, interval

30 weeks is usually only 2–4 days

between pregnancies, and PPROM recurrence. Patients

at most. All trials comparing immediate delivery to expectant

with a history of cervical insufficiency and fetal loss/

management did not use steroids for fetal maturity, or

28–31 miscarriage should be considered at increased risk of

tocolytics or antibiotics for pregnancy prolongation.

midtrimester PPROM in the following pregnancy.

There is no role of expectant management in any

women ≥                                28,29,31 34 weeks or with proven fetal maturity

 

since there are no fetal/neonatal benefits, whereas in all                  < 24 weeks studies maternal infection is increased with expectant     PPROM management.

Between 32.0 and 33.6 weeks, delivery is indicated if a     Definition

mature fetal lung test is available. If there is no amniotic     PROM < 24 weeks or ‘previable PPROM’ (arbitrary defini-fluid available for test or the test is negative, expectant man-

tion that varies among investigators and from year to year

agement with corticosteroids and antibiotic therapy is

because of advances in neonatal intensive care) is a rele-

suggested.

vant and unique nosological entity because of its signifi-

cant association with severe fetal and neonatal morbidity

Amnioinfusion for preventing NRFHT      and mortality.

There is insufficient evidence to assess the effect of routine

amnioinfusion in all women with PPROM. Compared    Incidence with no amnioinfusion, amnioinfusion (warmed saline at

10 ml/min for 1 hour, then 3 ml/min – total volume    The incidence is about 0.6% of pregnancies. infused mean 1160 ml) at the time of labor for women

with PPROM at 26–35 weeks is associated with statistically

similar but favorable incidences of cesarean delivery, low     Etiology/basic pathophysiology Apgar scores, and neonatal death in one small trial. 32 In the amnioinfusion group, the number of severe fetal heart There are two different categories: spontaneous and iatro-

rate decelerations per hour during the first stage of labor     genic. Risk factors for spontaneous PPROM < 24 weeks are

was reduced by just about one in this small trial. These similar to those for PTL and for PPROM later in preg-

outcomes are consistent with the benefits found for nancy. Fluid leakage or PPROM occur in about 1% of

amnioinfusion for cord compression, but insufficient for a genetic amniocenteses,33 34  3–5% of diagnostic fetoscopies,

recommendation.                                      and 10% of invasive fetoscopies.35 16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 145
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No signs of infection or labor

Reassuring fetal testing results

 

<32 weeks’ gestation                                                  ≥32 weeks’ gestation

 

Consider retaining cerclage                                                  Remove cerclage

(up to 48 hours)

Antibiotics ± steroids

Antibiotics

Steroids

 

Expectant management

 

Labor 

Intramniotic infection

Non-reassuring fetal status 

≥ 34 weeks

Deliver

 

FFiiggu urre e  1 16 6..2 2

Timing of cerclage removal based upon gestational age. (Adapted from Jenkins et al.25)

 

Complications infection occurs at any time during the latency period,

delivery is indicated. Chorioamnionitis complicates

Incidences of most complications are inversely propor- 24–77% of midtrimester PPROM, with an average of  40%

tional to GA at PPROM, latency, residual amniotic fluid     in most studies.38 Differences are mainly due to variability volume, and GA at delivery. in criteria for infection diagnosis and antibiotic prophy-

laxis use. The occurrence of chorioamnionitis is higher

Fetal/neonatal early in the latency period; more than 50% of cases occur

within the first 7 days after rupture,41 with the maximum

Neonatal death:   Previable (< 23 weeks) delivery in PPROM     clinical occurrence on days 2–5.41,42 After the first week of is lethal. Neonatal death rates vary widely, depending on pop- latency, the incidence falls, suggesting that subclinical

ulations and range of GA studied, averaging for PROM < 24 uterine or chorioamniotic infection that weakens mem-

weeks approximately 60–70% or higher.36–40 The mortality branes and causes rupture infection was probably present

rate may be underestimated by including only patients con- prior to membrane rupture, whereas bacteria migration is

tinuing pregnancy or who have experienced initial PROM a less-important component. The risk of chorioamnioni-

latency several days long. A recent study reports a perinatal tis is inversely proportional to residual amniotic fluid

survival of 47% in PROM < 24 weeks routinely managed    volume.43 mostly with antibiotics, antenatal steroids, postnatal surfac-

tant and high-frequency ventilation.39 Neonatal mortality is     Placental abruption:   Abruptio placentae is more frequent comparable to that in preterm deliveries matched for GA in pregnancies with midtrimester PPROM, occurring in up

without PPROM.                                      to 44% of cases compared with 0.8% of the general obstet-

ric population.44 The risk is highest with lower GA at

Chorioamnionitis:   Antenatal infection is the major com-     PPROM and with vaginal bleeding occurring prior to or plication limiting the latency interval. If clinical intramniotic     after membrane rupture.44,45 16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 146
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Table1 6.3   Phases of lung development

 

Gestational age (weeks)        Stage of lung development        Description

 

4–6                       Embryonic                   Lung bud arises

7–16                      Pseudoglandular               Non-respiratory bronchi and bronchioles develop

17–24                     Canalicular                    First gas exchanging acini and pulmonary capillaries are forming

25–37                     Terminal sac                   Subsaccules and alveoli develop with extensive capillary invasion

and expansion of the alveolar blood barrier surface area

38 to age 3 years                 Alveolar                           Subsaccules become alveoli

 

Cord prolapse:   The incidence of cord prolapse is    renal agenesis. The mean frequency of skeletal deformities is about 2%.46                                              7%. Duration of latency and severity of oligohydramnios

independently increase the risk of skeletal abnormalities

Fetal death:   Fetal demise is primarily related to abrup-     and act synergistically.49 The gestational age at PPROM is tion, cord prolapse and compression, or infection. The aver- not a significant determinant due to the progressive and

age risk of fetal death after midtrimester PPROM is about continuous development of the axial skeleton. Increased

10%, and is inversely related to GA at PPROM and residual likelihood of skeletal deformities observed among infants

amniotic fluid volume.47 diagnosed with PH suggests that the two disorders share

common risk factors. Surgical correction is not generally

Pulmonary hypoplasia (PH):   PH is a decrease in the    required as they resolve with postnatal growth and number of lung cells, airways, and alveoli, mainly due in     physiotherapy. PPROM to alterations of normal amniotic fluid pressure

and egress of lung fluid during the canalicular stage of lung

Other morbidities: Other neonatal morbidities are simi-

development (ending at nearly 25 weeks) (Table 16.3). The

lar to those in PTB, and are related to GA at PPROM.

gold standard for the diagnosis of PH is lung weight by

These include RDS, bronchopulmonary dysplasia (BPD),

autopsy. The incidence of PH resulting from midtrimester

36,38,45,48,49 IVH, NEC, sepsis, and retinopathy of prematurity. The

 

in neonates with this condition is 70–95%. 51  cases complicated by clinical chorioamnionitis.  45,47–50 incidence of neonatal IVH and cystic PVL increases in  PROM varies from 13 to 28%.         The mortality rate

Since

The main independent reported risk factors for develop-

midtrimester PROM is associated with early delivery and

ment of PH are:

infections, it constitutes a potential risk factor for long-

• Early GA at membrane rupture;36,47–49 a risk of 50–60% term neurological morbidities. There may be a higher risk

was reported when PROM occurs at 20 weeks or less. of PVL in infants born after early prolonged PROM com-

•                                                                                            52,53 Low residual amniotic fluid volume; 36,38,39,49 PH is more pared with other types of prematurity. Prolonged

common among pregnancies with maximum pocket latency in midtrimester PROM patients is not associated

< 2 cm or AFI < 5, after controlling for GA at rupture.48,50 with an increasing frequency of abnormal neonatal cranial

Incidences of PH with severe, moderate, and absent to                            42 ultrasound examination.

mild oligohydramnios are 43, 19, and 7%, respectively.36

• Latency.                                                   Long-term morbidities:   About 63–84% of survivors after

Tests proposed to identify PH prenatally are ultrasound     midtrimester PROM will be neurologically intact.38

measurement of amniotic fluid, fetal breathing movements,

 

Doppler studies of pulmonary vessels, and O                  Maternal tests. In gen-fetal chest circumference, lung length, lung volume,

2

eral, the predictive accuracy is poor, and may be improved     Cesarean delivery (CD):   The CD rate increases secondary to by combining tests.38 more common fetal heart rate abnormalities (related to oligo-

hydramnios and chorioamnionitis) and abruptio. A classical

Fetal compression syndrome:   In early PPROM, asymmet-     uterine incision may be required to reduce uterine artery lac-ric intrauterine pressure and restriction in fetal movement erations and fetal trauma at early GA (oligohydramnios, fetal

can lead to limb position deformities and craniofacial defects malpresentation, and lower uterine segment characteristics

of variable severity, originally described in the context of     constitute a risk factor).
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Retained placenta:   The risk of undergoing either uterine     Therapy exploration or curettage is 9–18% and more likely if PPROM occurs prior to 20 weeks of gestation.                 (See Figure 16.1.)

Delivery in previable PROM is indicated in the presence of:

Postpartum endometritis:   This condition occurs in    • intrauterine death about 13% of cases. Postpartum maternal sepsis (about     • spontaneous onset of labor 0.8%) and death (about 1/1000) are uncommon. The risk    • evidence of maternal and/or or fetal infections of maternal infection is inversely proportional to the     • any other obstetric medical condition necessitating latency period.

delivery (e.g. abruptio placentae, pre-eclampsia) 

• pregnancy termination request.

 

Management Delivery (termination) can be carried out usually by induc-

 

Counseling tion, or by dilatation and evacuation (D&E) by experienced

operators, with no trials comparing these two modalities.

Parents should be counseled regarding the prognosis, For management of women who elect expectant man-

complications, and management of PPROM  agement, unfortunately there are no trials on any interven- <  24 weeks.

The  tions for PPROM < 24 weeks. There are therefore  options  are  expectant management  or  delivery  . The

impact of immediate delivery on neonatal outcome, and insufficient data to assess the effect of any of the interven-

potential benefits and risks of conservative management, tions studied for PPROM ≥ 24 weeks, such as hospitaliza-

should be reviewed. PPROM related to genetic amniocen- tion, steroids, antibiotics, tocolysis, or others. Data for any

tesis is associated with favorable outcomes even with benefit of these interventions is available only for PPROM

expectant management (91–99% perinatal survival), which diagnosed at ≥ 24 weeks, so these interventions should be

is very different than the prognosis with spontaneous used with caution before this GA, with the patients under-

PPROM  standing these limitations in medical knowledge. If preg- <  25 weeks.

Incidences of most complications are inversely propor- nancy continues, patients need to be counseled on clinical

tional to  variables and complications that may affect outcome and  GA at PPROM, latency, residual amniotic fluid

volume, treatment serially at diagnosis, during the latency period,  and  GA at delivery  .

The  and at delivery. Given the high incidence of infection, cer- latency  period between membrane rupture and

delivery is critical in determining perinatal outcome. clage should be removed in women with cerclage in place at

Latency is indirectly correlated with GA at PPROM (Table the time of PPROM < 24 weeks. Use of intracervical tissue

sealants with fibrin or a gelatin sponge,56,57

16.1).46 intra-amniotic  While the mean latency is about 7 days, the

median latency may be up to about 10–21 days because of                               7 injection of platelets and cryoprecipitate (i.e. amniopatch),35 the few pregnancies which gain a lot more than 14 days. and serial amnioinfusions have not been tested in any

Up to 14% trials and should not be used in clinical practice outside of  of women with midtrimester PROM  stop

amniotic fluid loss                                            trials. , presumably due to resealing of mem-branes. 41,54 This subgroup of cases has outcomes similar to pregnancies uncomplicated by membrane rupture. In Proposed management (see Figure 16.1): Hospital bed

10–20% of patients, amniotic fluid loss continues, but a rest during the first week awaits possible membranes reseal-

partial reaccumulation during expectant management is ing; consider administering an initial course of broad-spec-

observed.43,47 trum antibiotic prophylaxis (7 days or until cultures

Oligohydramnios resulting). Take urinary and anovaginal cultures on admis- (AFI  <  5 or deepest vertical pocket

< 2 cm) on admission, during latency period, or at the last sion and every 2 weeks (plus treatment of positive results

ultrasonographic examination is associated with shorter for potentially pathogenic bacteria). Avoid vaginal exami-

latency, occurrence of pulmonary hypoplasia, chorioam- nation until labor or delivery. During expectant manage-

nionitis, and perinatal mortality.7,50,55 ment, monitor for the onset of infective complications,  Conversely, adequate

residual amniotic fluid volume identifies cases with elevated observing temperature, maternal or fetal tachycardia, uter-

odds of perinatal survival (85–93%) and better long-term ine contractions or tenderness, purulent vaginal discharge,

neurological outcomes.7,45 white blood cell counts, and C-reactive protein (CRP). After

7 days, discharge on bed rest. Instruct to maintain bed rest,

avoid intercourse, check temperature, and refer to hospital

Work-up for vaginal bleeding and contractions. At 24 weeks,

(re)admission to the hospital and active expectant manage-

See above. ment, including administration of one course of steroids.  16-Obstetrics-8026.qxd  5/11/2007  3:06 PM  Page 148
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Induction of labor

 

Jeff M Denney and Anthony C Sciscione

 

KEY POINTS                       • In women with an unfavorable cervical examination: • Cervical ripening agents (i.e. Foley catheter, • Complications of induction of labor at term include prostaglandins) decrease the incidence of cesarean

prolonged first stage of labor, operative vaginal and         delivery compared with oxytocin alone.

cesarean delivery, and their risks. Preterm induction is       • The Foley balloon is associated with less hyperstimu-

associated with prematurity risks.                                  lation with fetal heart rate (FHR) changes, but longer

• An ultrasound examination (usually < 20 weeks) determin-          induction times than prostaglandin E (PGE ) gel. 2 2

ing accurate gestational age is associated with a reduction in        • Extra-amniotic saline infusion is associated with

the rates of induction of labor for post-term pregnancy. shorter time to reach a favorable Bishop score  com-

• Indications for induction of labor include abruptio         pared with prostaglandin E . 2

placentae, fetal demise, chorioamnionitis, premature       • Sweeping of membranes at term doubles the rate of

rupture of membranes ≥ 34 weeks, prolonged pregnancy         onset of labor (to about 36%) in the next 48 hours,

(≥ 41 weeks), non-reassuring fetal heart rate (NRFHR)         without complications.

testing, fetal compromise, and some maternal medical       • Vaginal misoprostol in doses above 25 µg every 4 hours

conditions. is more effective than other methods of labor induc-

• An induction based solely on maternal request should be tion but is associated with more uterine hyperstimula-

designated as such (induction for maternal request), with          tion. Vaginal misoprostol 25 µg every 4–6 hours is the

counseling regarding the possible maternal and perinatal          preferred safe dosage, as effective as PGE or any other 2

consequences of induction. method. Oral misoprostol is less effective than vaginal

• Contraindications to induction of labor include transverse          misoprostol.

or oblique fetal lie, umbilical cord prolapse, previous classi-        • PGE tablet, gel, and pessary appear to be as safe and 2

cal uterine incision or transfundal uterine surgery (e.g. efficacious as each other in terms of hyperstimulation,

from myomectomy), placenta or vasa previa, and any con- cesarean delivery rates, and neonatal outcomes. The

traindication to vaginal delivery, or indication for cesarean           PGE tablet is cheaper, but the PGE insert is associated 2 2

delivery.                                                               with a shorter induction-to-delivery interval.

• Misoprostol should not be used for cervical ripening or       • Oxytocin is as effective an induction agent as Foley or

labor induction in women with prior uterine incisions,          prostaglandins only in women with premature rup-

given the > 5% risk of uterine rupture. In women with         ture of membranes (PROM).

prior uterine incisions, PGE (prostaglandin E ) for cer-       • Other cervical ripening or induction agents are either 2 2

vical ripening is associated with approximately 1.4–2.5% not sufficiently studied, unsafe, or not as effective as

risk of rupture; oxytocin has a 1.1% risk.                          the agents already mentioned.

• Unfavorable (< 5) Bishop scores at admission for induc-     • In women with favorable cervical examination:

tion of labor are associated with two- to three-fold       • Oxytocin is safe and effective for induction of labor.

increased risk of cesarean delivery, while a score of ≥ 9 is          High-dose oxytocin is associated with shorter average

usually associated with a probability of vaginal delivery          time from admission to delivery, higher incidence of

after labor induction similar to that after spontaneous          uterine hyperstimulation, but with similar incidences

labor. Transvaginal ultrasound cervical length (TVU CL) of cesarean section and neonatal outcomes to low-

is a better predictor than any Bishop score parameter.             dose oxytocin.

• Cervical ripening is not necessary with a favorable cervi-     • There are insufficient safety data for outpatient use of

cal examination (TVU CL < 15 mm, or Bishop score ≥ 9).       cervical ripening or induction agents. 17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 151
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• Contraction pressures of ≥ 200 Montevideo units should     Pregnancy considerations be targeted in induction or augmentation of laboring

patients to achieve adequate labor. A failed induction The risks and complications of induction should be weighed

should not be diagnosed until after 12 hours of oxytocin     against the possible benefits. A successful induction has

after membrane rupture in the active phase, assuming been defined in many different ways but usually is one that

reassuring fetal heart pattern.                                  achieves active phase (≥ 4 cm dilatation with regular

contractions) within 24 hours, and later achieves an uncom-

plicated vaginal delivery. If active phase is not achieved

 

Definitions within 24 hours, this is not a reason per se for cesarean deliv-

ery. A failed induction should not be diagnosed until after

Induction of labor is the stimulation of uterine contrac- 12 hours of oxytocin after membrane rupture in the active

tions prior to spontaneous labor in order to achieve child-                                                   5 phase, assuming reassuring fetal heart pattern. birth. Cervical ripening is a process that occurs prior to labor in which the cervix is softened, thinned, and dilated.

Management

 

Incidence/epidemiology             Prevention

Of the 4 021 726 US live births in 2002, 20.6% were the A routine (i.e. performed on every pregnant woman) ultra-

result of induced labors; this represents an induction rate sound examination < 20 weeks is associated with a 39%

more than double that of the 9.0% reported in 1989. From reduction in the incidence of post-term pregnancies and

1989 to 2000, induction rates increased for all gestational rates of induction of labor for post-term pregnancy by

ages. Since 2000, the rate of reported preterm inductions allowing a more precise estimation of exact gestational age.

has decreased while inductions after 37 weeks continue to An ultrasound performed in the first trimester (6–14 weeks)

increase.1 provides the best estimate of gestational age and the  One explanation for increasing induction rates is

that elective inductions – those without medical or obstetric most benefit in terms of avoiding induction for post-term

indication – are on the rise, being 25% of all inductions in a     pregnancy (see also Chapter 3).6

recent report. 2

 

General criteria for induction:

 

Basic pathophysiology               work-up/counseling

Gestational age should be documented accurately before

The cervix functions as a barrier to parturition and, thus,

considering induction, both to avoid post-term inductions

ensures the integrity of the pregnancy. Histologically, the

which are not really post-term, and to avoid unnecessary

cervix is composed of mostly collagen, with some smooth

inductions of preterm pregnancies. Indications and

muscle; these components and their stability, and yet ability

contraindications need to be carefully reviewed. Women

to become dynamic when stressed on a physical and molec-

demanding an induction based only on their request should

ular level, is what changes the cervical status. This cervical

be particularly aware of the risks of the induction.

status prior to induction is predictive of induction success,

3 Counseling with the patient should include discussion of

as described below.

specific indications, risks (possible complications), and

benefits of induction. Women are prepared to spend more

time in the delivery suite if this means a safer labor and

Risk factors/associations              better perinatal outcome.

Risk factors for complications are nulliparity, no prior

vaginal delivery, unfavorable cervical examination, post-     Indications term, and large fetus.

Once a term gestation has been confirmed, indications for induction are shown in Table 17.1. For more specifics on the

Complications indications, see each specific guideline (e.g. Chapter 23). The

term elective induction should be avoided, as an induction

Prolonged first stage of labor (especially latent phase); should be usually performed upon a precise and accepted

operative vaginal and cesarean delivery 4 . Preterm induc- indication. An induction based solely on maternal request

tion is associated with prematurity risks. should be designated as such (induction for maternal request).  17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 152
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Table 17.1   Indications for induction of labor                                           8 largest series. associated with a 5.6% risk of uterine rupture in one of the Therefore, misoprostol should not be used

At detection: for cervical ripening or labor induction in women with

•                                                              prior uterine incisions. Abruptio placentae

• Fetal demise According to retrospective studies, using prostaglandin E  2

• Chorioamnionitis                                           (PGE ) for cervical ripening in women who have a history of 2

• Premature rupture of membranes ≥ 34 weeks previous cesarean increases risk of uterine rupture. No trials

• Prolonged pregnancy (≥ 41 weeks)                                                            9–12 have assessed this association. Risk of rupture is approxi-

• Fetal NRFHT                                            mately 1.4–2.5 with induction with PGE (with or without 2

Various gestational ages depending on severity: oxytocin),11,12                                                        12 and about 1.1 with oxytocin alone . A patient

• Fetal compromise (e.g. isoimmunization, severe fetal who has a prior cesarean delivery, no previous vaginal deliv-

growth restriction) ery, and an unfavorable Bishop score up to 39–40 weeks has

• Maternal medical conditions (e.g. chronic hypertension, more risks (e.g. septicemia, uterine rupture, and hysterec-

diabetes mellitus, chronic pulmonary disease, or renal tomy) from induction; these women may elect for repeat

disease)                                                                                                9–12 cesarean delivery after counseling (see also Chapter 13).

• Pre-eclampsia

 

NRFHT, non-reassuring fetal heart testing.                                     Prediction of successful induction

Table 17.2   Contraindications to induction of labor                    Bishop score:   In 1964, Bishop reported that his pelvic score

(Table 17.3) is inversely proportional to the time from exam-

 

• Umbilical cord prolapse                                         Unfavorable (< 5) Bishop scores at admission for induction • Previous classical uterine incision or transfundal uterine of labor are associated with a two- to threefold increased • Transverse or oblique fetal lie 3  ination to time at which spontaneous labor begins.

 

• Data show a score of ≥ 9 predicts a short  Any contraindications to vaginal delivery, or indication for  time until onset of spontaneous labor and, therefore, indi- • surgery (e.g. from myomectomy)                               risk of cesarean delivery when compared with spontaneous Placenta or vasa previa                                                             3,4,13 onset of labor.

cesarean delivery                                                                                       14 cates favorability for induction. A Bishop score of ≥ 9 is

usually associated with a probability of vaginal delivery after

Contraindications labor induction  7  similar to that after spontaneous labor  .

Induction of labor is contraindicated in the situations     TVU CL:   A short cervical length (CL) (< 30 mm or shown in Table 17.2. The American College of    < 25 mm) on transvaginal ultrasound (TVU) is associated Obstetricians and Gynecologists (ACOG) suggest that the with a short duration of labor and a higher incidence of

attending physician use his or her own discretion in the vaginal delivery compared with longer cervix in women

event of multifetal pregnancy, polyhydramnios, maternal     at term undergoing induction.15,16 Several studies did find heart disease, breech presentation, prior low-transverse     that TVU CL is a better predictor than any Bishop score cesarean delivery, severe hypertension, abnormal fetal heart     parameter.15,16 A recent randomized trial showed that the rate patterns not necessitating emergent delivery, or when     use of TVU CL instead of Bishop score for management of the presenting part is above the pelvic inlet.7 The risk of     induction is associated with a decreased need for intracer-uterine rupture after induction in women with a prior     vical prostaglandin treatment without adverse effects on cesarean delivery deserves special attention. Misoprostol     the success of the induction.17 Fetal fibronectin does not induction in women with a prior cesarean delivery is    seem to add significantly to this predictive accuracy.

 

Table 17.3   Bishop score for cervical favorability

 

Score          Dilation (cm)           Effacement (%)          Station          Cervical consistency          Position of cervix

 

0                 Closed                  0–30                − 3                   Firm                    Posterior

1                  1–2                   40–50                − 2                 Medium                 Midposition

2                  3–4                   60–70               − 1, 0                  Soft                     Anterior

3                  5–6                    80                + 1, + 2                   –                          –

 

Modified from Bishop.3

17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 153

 

Induction of labor 153

 

Induction/ripening methods              Hygroscopic (osmotic) dilators

Induction is also one of the best-studied interventions in     (laminaria, Lamicel, Dilapan)

obstetrics, with hundreds of trials reported. The two major Hygroscopic devices are made from either synthetic or

classes of cervical ripening/induction agents are mechanical     organic material. The laminaria are organic hygroscopic and pharmacological methods. Mechanical methods have devices made from cold water seaweed. Under direct visual-

been utilized since the days of Hippocrates, 460–360 BC. ization facilitated by the speculum, laminaria are placed in

Many methods have been compared not only to placebo or the cervical canal. Once in the cervix, the device attracts

no treatment, but also among themselves, in different popu- water from surrounding tissues, absorbs the water, and

lations and clinical settings, making for an extensive review. swells and increases in diameter. This swelling passively

stretches, dilates, and effaces the cervix. Generally, the lami-

naria are left in place for 6–12 hours.

Mechanical methods No current evidence supports using laminaria to

decrease either the interval from induction to delivery or

Mechanical methods include hygroscopic dilators (lami-

the rate of cesarean delivery. Moreover, their use may cause

naria, lamicel, or dilapan); balloon (e.g. Foley); and balloon

an increase in maternal endometritis and neonatal sepsis

with extra-amniotic saline infusion (EASI). Other methods 18  due to inability to ensure sterility in this organic product.

reviewed under this category are membrane stripping and

In an attempt to avoid problems associated with lack of

amniotomy. First, we’ll review all the mechanical methods

sterility, polyvinyl alcohol polymer–magnesium sulfate

together.

(Lamicel), and polyacrylonitrile (Dilapan) were developed as synthetic hygroscopic devices. Like the laminaria, they

All mechanical methods together are inserted in the same manner and function by attracting

water from the surrounding tissue to achieve cervical soft-

Compared with placebo/no treatment, there is insufficient ening, effacement, and dilation. However, Lamicel and

evidence to assess the effectiveness of mechanical methods.     Dilapan may be delivered sterile. Laminaria yielded similar incidence of vaginal delivery       Compared with placebo/no treatment, laminaria are achieved in 24 hours (69 vs 77%) in one small trial. associated with a similar incidence of cesarean section.18

Assessing all mechanical methods, the risk of cesarean is Similarly, no differences were noted between lack of treat-

similar to placebo/no treatment (34% for both) in 6 trials.     ment and Dilapan in one trial.19

There were no reported cases of severe neonatal and mater-       Compared with any prostaglandins (vaginal PGE , 2 nal morbidity.18                                                 intracervical PGE , or misoprostol), laminaria are also asso-2

Compared to vaginal PGE , there is insufficient evidence, ciated with similar incidence of cesarean section, but less  2

but higher incidence of vaginal delivery not achieved in hyperstimulation with FHR changes. Serious maternal or

24 hours (73% vs 42%) in one small trial. Compared with     perinatal morbidity is infrequent.18

intracervical PGE , there is insufficient evidence, but higher        Compared with oxytocin, laminaria are associated with a 2

incidence of vaginal delivery not achieved in 24 hours    similar incidence of cesarean section.18 (68% vs 40%) in one small trial. Compared with misopros-       Compared with extra-amniotic induction, laminaria are tol, the effectiveness of mechanical methods was similar     associated with similar outcomes.18 (34% vs 30%).18 Compared with prostaglandin alone, the addition of

The use of a mechanical method reduced the risk of    laminaria is not associated with significant benefit.18 hyperstimulation with fetal heart rate (FHR) changes when       Compared with oxytocin alone, there is insufficient evi-

compared with prostaglandins: vaginal PGE (0 vs 6%), dence (one trial only) but no evidence of benefit from the  2

intracervical PGE (0 vs 1%), and misoprostol (4 vs 9%).     addition of laminaria.18 2

There was no difference in the risk of cesarean section

between mechanical methods and prostaglandins. Serious

neonatal (three cases) and maternal morbidity (one case)     Foley catheter were very infrequently reported.18

When compared with oxytocin, use of mechanical meth- In 1853, Kraus first described a balloon device for preinduc-

ods reduced the risk of cesarean section (17 vs 32%). The tion cervical ripening. Much like the placement of lami-

likelihood of vaginal delivery in 24 hours and of hyperstim- naria, a speculum is most commonly utilized to insert the

ulation with FHR changes was not reported. There were no Foley catheter in the cervical os. Optimally, the catheter is

reported cases of serious maternal morbidity, and severe placed at a level above the internal cervical os, often with the

neonatal morbidity was not reported. assistance of forceps or a clamp. Various sizes and balloon

These results are similar, regardless of the chosen capacities have been investigated and used; these include a

mechanical method. range from 25 to 50 ml balloons with 14F to 18F catheters.  17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 154
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Once placed above the internal os, the operator uses sterile Extra-amniotic saline infusion (EASI)

saline to inflate the catheter’s balloon. Correct placement is

verified by gentle traction on the catheter until the inflated Compared with PGE , EASI with a Foley balloon was  2

balloon meets the resistance of the internal os. Once the associated with shorter time intervals to yield a favorable

location is verified, gentle traction is applied by taping the Bishop score 28–30  , and similar incidence of cesarean delivery.

distal end of the catheter to the patient’s inner thigh. The Compared with vaginal misoprostol, EASI with Foley

cervix dilates as the balloon is expelled. After expulsion, a balloon and oxytocin was associated with shorter induc-

favorable Bishop score is most often achieved and induction tion-to-delivery interval, and less non-reassuring fetal heart

may begin. testing (NRFHT), but similar incidence of cesarean delivery

The Foley catheter affects cervical ripening in two ways:     in one trial.31

(1) gradual mechanical dilation and (2) separation of the Compared with laminaria, EASI with a Foley balloon was

decidua from the amnion, stimulating prostaglandin associated with shorter induction-to-delivery interval, and

release. Many studies have demonstrated the Foley catheter less 32  cesarean delivery for failed induction  in one trial.

to be an effective tool for achieving a favorable cervix.18, 20–25            Compared with EASI, extra-amniotic PGE infusion 2

Compared with no treatment with a Foley balloon is associated with higher Bishop scores  , one trial reported Foley

catheters to have no effect in risk of cesarean delivery.18 and lower need for oxytocin, but similar labor duration and

Compared with intracervical PGE                        incidence of cesarean delivery in one trial.33 gel for preinduction

2

cervical ripening, the Foley catheter yields more favorable

Bishop scores following ripening, a higher change in Bishop     Membrane stripping (or sweeping) score, less hyperstimulation with FHR changes, but longer induction times (not achieving vaginal delivery within Membrane stripping is the practice of inserting a finger

24 hours), and, in effect, less expensive patient care. The risk through the internal os as far as possible and rotating to

of cesarean section is similar between groups.18 separate the membranes from the lower uterine segment.

Compared with oxytocin, the risk of cesarean section is This technique is thought to stimulate prostaglandin release

lower                            18 in the balloon catheter groups.                         as plasma prostaglandin levels have been observed to

Compared with vaginal misoprostol, there is insufficient increase post-stripping. Sweeping the membranes promotes

evidence, but the transcervical Foley catheter has been     the onset of labor. Compared with no sweeping, sweeping demonstrated to be equivalent for cervical ripening, with     of the membranes, performed as a general policy in women less meconium passage and uterine contractile abnormali-     at term (e.g. weekly starting at 38 weeks), is associated with ties in one trial.25                                                       reduced duration of pregnancy and reduced frequency of

Compared with prostaglandin alone, the addition of bal- pregnancy continuing beyond 41 weeks and 42 weeks.34,35

loon catheter to prostaglandin increased the likelihood of To avoid one formal induction of labor, sweeping of mem-

vaginal delivery within 24 hours, in one trial, with a lower     branes must be performed in eight women. Risk of cesarean likelihood of observing no cervical change when a balloon section and maternal or neonatal infection is similar.

catheter was used.18 Discomfort during vaginal examination and other adverse

Foley bulbs were equally effective ripening agents in both effects (bleeding, irregular contractions) are more fre-

outpatient and inpatient settings per the results of one quently reported by women allocated to sweeping, but are

small trial. 26 not associated with complications. Studies comparing

In women with singleton gestation who undergo term sweeping with prostaglandin administration are of limited

induction with a Foley catheter, early amniotomy after    sample size and do not provide evidence of benefit. expulsion of the catheter is associated with a similar labor        When used as a means for induction of labor, the reduc-length but higher incidence of cesarean delivery and tion in the use of more formal methods of induction needs

cesarean delivery for dystocia compared with oxytocin and to be balanced against the woman’s discomfort, bleeding,

late amniotomy.27 and irregular contractions, and the woman needs to be

Using the Foley catheter is, however, contraindicated counseled that her chance of going to spontaneous labor

in certain instances in addition to those already cited in     after one sweeping at term is about 36% in the next 48 Table 17.2, such as cervical infection, low-lying placenta, or     hours vs 17% without sweeping (so doubling the rate of third trimester bleeding. Foley catheter use is associated     onset of labor).34 Possible complications such as bleeding, with certain complications: bleeding, fever, displacement of infection, and ruptured membranes are not found to be

the presenting part, and premature rupture of membranes     increased with stripping.34

(PROM). However, no randomized trial has shown an      In nulliparas being induced with PGE and oxytocin, 2 increase in these complications in comparison to other     the addition of membrane sweeping is associated with methods, as they are infrequent occurrences. Overall, the shorter induction to delivery interval and increased

Foley catheter is an inexpensive, safe, well-tolerated, and     vaginal delivery rates in one trial.36 No differences were easy tool for cervical dilation.20–25 noted in nulliparas with favorable cervices or in multiparas.  17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 155
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Amniotomy collagen network of the cervix, yielding a softer, thinner

cervix. Misoprostol should not be used for cervical ripening

Amniotomy – artificial rupture of the membranes – is or labor induction in women with prior uterine incisions

another technique used in labor induction. There is insuffi-                                  7,8 (e.g. prior cesarean delivery). Misoprostol can be adminis-cient evidence to assess the effectiveness of amniotomy     tered vaginally, orally (buccal), or sublingually. alone vs no intervention, and amniotomy alone vs oxytocin

alone.37 No trials compared amniotomy alone with intra-

cervical prostaglandins. One trial compared amniotomy     Vaginal misoprostol alone with a single dose of vaginal prostaglandins for

women with a favorable cervix, and found a significant Compared with placebo, misoprostol is associated with

increase in the need for oxytocin augmentation in the reduced failure to achieve vaginal delivery within 24 hours,

amniotomy alone group (44 vs 15%).37 and with increased uterine hyperstimulation without FHR  This should be

interpreted with caution, as this was the result of a single-     changes.40

center trial. Furthermore, secondary intervention occurred Compared with vaginal PGE , intracervical PGE and  2  2

4 hours after amniotomy, and this time interval may not oxytocin, vaginal misoprostol is associated with less epidural

have been appropriate. analgesia use, fewer failures to achieve vaginal delivery

If performed without cervical ripening or achieving within 24 hours, and more uterine hyperstimulation.

a favorable cervix, amniotomy may be followed by long Compared with vaginal or intracervical PGE , oxytocin  2

intervals before onset of labor. Although early amniotomy augmentation was less common with misoprostol and

may be associated with                                 meconium-stained liquor more common. 40 shorter labor , it is also asso-ciated with an  Vaginal misoprostol is most commonly administered by  increase in non-reassuring fetal heart rate

(NRFHR) patterns consistent with cord compression and placing a tablet in the posterior fornix of the vagina. Several

chorioamnionitis.38                                                           studies have focused on the dose administered. Vaginal miso-

Compared with amniotomy alone prostol in doses > 25 µg every 4 hours is more effective  ,  amniotomy and intra-

venous (IV) oxytocin (higher success rate for vaginal delivery within 24 hours of  are associated with  fewer women being

undelivered vaginally at 24 hours 39 induction, decreased need for oxytocin, and decreased induc- in one small trial.

Compared with  tion to delivery intervals) than conventional methods of  placebo  , amniotomy and IV oxytocin are

associated with significantly fewer instrumental vaginal deliv- labor induction, but with more uterine hyperstimulation.

eries than placebo. Compared with  Lower doses (25 µg) are similar to conventional methods in  vaginal prostaglandins  ,

amniotomy and intravenous oxytocin result in                    effectiveness and risks. more postpar-tum hemorrhage 39 Lower doses of misoprostol compared with higher doses  , and  more dissatisfaction in women  .

were associated with more need for oxytocin augmentation

and less uterine hyperstimulation, with and without FHR

 

Pharmacological methods changes, and less meconium aspiration; therefore, 25 µg of

misoprostol (a quarter of a 100 µg tablet) given not more

Pharmacological methods include the prostaglandins                                               41 frequently than every 4–6 hours is recommended.

(PGE , misoprostol; PGE , dinoprostone; and PGF ), as 1 2 2 α well as mifepristone, estrogen, relaxin, and oxytocin.

Oral misoprostol

 

Misoprostol Compared with placebo in women with PROM, oral miso-

prostol reduced the need for oxytocin infusion from 51% to

Misoprostol (Cytotec) is PGE , which is an endogenously 42  13% and shortened delivery time by 8.7 hours in one trial.  1

produced hormone that acts locally on surrounding tissues. Compared with vaginal or intracervical prostaglandins,

Although it is currently on the market as a 100 µg tablet to oral misoprostol showed no beneficial or harmful effects,

prevent peptic ulcers, misoprostol is available and widely used     with limited evidence. in an ‘off label’ form for preinduction cervical ripening and        Compared to oxytocin in women with PROM, there

induction. Through complex molecular actions, PGE stimu-                                                   42 were no significant differences in two small trials. 1

lates uterine contractions and cervical dilation in a manner Compared with vaginal misoprostol, oral misoprostol

akin to the onset of spontaneous labor. More specifically,     appeared to be less effective in 7 trials. More women in the

PGE potentiates calcium ion transport across the cellular oral misoprostol group did not achieve vaginal delivery  1

membrane and regulates cyclic adenosine monophosphate within 24 hours of randomization (50%) compared with

(cAMP) within the uterine smooth muscle cells to trigger                                             42 40% in the vaginal misoprostol group. The cesarean

contractions. Additionally, PGE facilitates cervical ripening     section rate is lower in the oral misoprostol group (16.7%) 1

by stimulating the pathway leading to the activation of colla- compared with 21.7% in the vaginal misoprostol group.

genases. Collagenases, in turn, break down the structural     There was no difference in uterine hyperstimulation with 17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 156
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FHR changes (8.5 vs 7.4%). There were no reported cases     All PGE vaginal forms:   Compared with placebo or no 2 of severe neonatal and maternal morbidity. The data on     treatment, vaginal PGE (all forms) is associated with a 2 optimal regimens and safety are lacking. It is possible that reduction in the likelihood of vaginal delivery not being

effective oral regimens may have an unacceptably high inci-     achieved within 24 hours (18 vs 99%), no difference in dence of complications such as uterine hyperstimulation cesarean section rates, and an increase in the risk of uterine

and possibly uterine rupture.42                                                                                                              47 hyperstimulation with FHR changes (5 vs 0.5%).

 

PGE vaginal gel (intracervical): Dinoprostone gel  2

Sublingual misoprostol (Prepidil) is packaged as an 0.5 mg dose in a 2.5 ml syringe.

A shielded catheter is added to the syringe end to facilitate

Based on only three small trials, sublingual misoprostol

safe injection. Under direct visualization using a speculum,

appears to be at least as effective as when the same dose is

the syringe contents should be injected into the endocervical

administered orally, but there are inadequate data to assess

43 canal using a sterile technique. The patient should remain

safety, optimal dose and side effects.   When the same

dosage (50 µ supine for 30 minutes to minimize leakage from the canal.

g) is used sublingually vs orally, the sublingual

An alternative method for administering the gel is to inject

route is associated with less failure to achieve vaginal deliv-

into the posterior fornix or intravaginal administration.

ery within 24 hours, reduced oxytocin augmentation, and

Until achieving a favorable cervix, dinoprostone 0.5 mg may

reduced cesarean section in a small trial, but the differences

be repeated every 6 hours up to a maximum dose of 1.5 mg

are not statistically significant. When a smaller dose was

in a 24-hour period. Once the cervix is favorable, oxytocin

used sublingually then orally, there were no differences in

may be initiated for induction 6 hours after the last dose.

any of the outcomes.

Compared with PGE tablets, PGE gel is associated with 2 2

a                       47 lower need for oxytocin. Cervical ripening with dino-

Outpatient misoprostol prostone gel has been shown to be an effective method for

preinduction cervical ripening in randomized trials.47

There is insufficient evidence to assess the safety of outpa-

tient misoprostol for induction of labor. Although effective     PGE   vaginal insert (pessary):   PGE   vaginal insert 2 2 in decreasing the length of gestation and induction-to- (Cervidil) (also called slow-release pessary) is a thin, vaginal

delivery interval, the safety of this approach, even at low insert containing 10 mg of dinoprostone. It delivers roughly

(25 µ                                          44–46 g) doses, is still unproven in the three small trials.      0.3 mg of dinoprostone each hour over a 24-hour period.

The insert is placed in the posterior fornix of the vagina and

left in place until the desired ripening has occurred, when it

Prostaglandin E (dinoprostone) is removed. Removal should occur at least 30 minutes prior  2

 

hormone that acts locally on surrounding tissues. PGE2 medical indication for induction at or near term. However,  facilitates cervical ripening by stimulating the pathway lead- it should be used with caution in the following situations:  ing to the activation of collagenases. Collagenases, in turn,  fetal malpresentation, previous uterine or cervical surgery,  Prostaglandin E (PGE ) is an endogenously produced 2 2 ripening and induction of labor in patients who have a  to starting oxytocin. Cervidil use is indicated for cervical

break down the structural collagen network of the cervix,

cephalopelvic disproportion, NHFRT, current pelvic

yielding a softer, thinner cervix. Through other complex

molecular actions, PGE stimulates cervical dilation and 2 begun, patients with more than 3 term deliveries, or any  inflammatory disease, multiple gestation, when labor has

uterine contractions in a manner akin to the onset of spon-

taneous labor. More specifically, PGE potentiates calcium 2       Compared with placebo other contraindication to vaginal delivery. , Cervidil use results in

ion transport across the cellular membrane and regulates

the following adverse effects: uterine hyperstimulation

cAMP within the uterine smooth muscle cells to trigger

(2.8 vs 0.3%), uterine tachysystole (4.7 vs 0%), and NRFHT

contraction. Such an effect is manifested in the smooth

without uterine hyperstimulation (3.8 vs 1.2%). Other side

muscle of the uterus and gastrointestinal tract.

Prostaglandin E can be used for induction of labor via 2 abdominal pain are reported in less than 1% of patients. In  effects such as fever, nausea, vomiting, diarrhea, and

different routes of administration, such as vaginal, extra-

amniotic, oral, and intravenous.                                                                                47 ≥ regard to neonatal status, 5-minute Apgar scores were 7 in 98.2% of mothers who received Cervidil.

Compared with PGE gel, PGE insert is associated with 2 2

Vaginal PGE shorter induction-to-delivery interval and lower need for

2                                                                       48 oxytocin in a small trial. Incidences of hyperstimulation

The vaginal route is the most common route of administra- 47–50  and cesarean delivery were similar in the three trials.

tion of PGE for labor induction. It can be given in different        PGE tablet, gel, and pessary appear to be as efficacious as 2 2 forms, such as tablet, gel, and insert.                              each other in terms of hyperstimulation, cesarean delivery 17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 157

 

Induction of labor 157

 

rates, and neonatal outcomes. Lower-dose regimens (e.g.     Prostaglandin F 2 47α PGE 2 ≤ 3 mg) appear as efficacious as higher-dose regimens. Compared with placebo, vaginal PGF   is associated with PGE tablets are cheaper, but must be balanced vs a shorter 2 α 2 improved cervical score (60 vs 15%), reduced need for induction-to-delivery interval associated with PGE insert. 2 oxytocin augmentation (54 vs 89%), and similar cesarean sec-Cervidil started concurrently with oxytocin was associ-ated with a shorter induction-to-delivery interval and tion rates. 47 There were insufficient data to make meaningful

higher incidence of vaginal deliveries than  conclusions for the comparison of vaginal PGE 47  and PGF  .  Cervidil

2 2α

followed by oxytocin                                  51 within 24 hours in one small trial.

 

Mifepristone

Extra-amniotic prostaglandins             Compared with placebo, mifepristone is associated with a There is insufficient evidence to fully assess the effectiveness lower incidence of an unfavorable cervix at 48 or 96 hours,

of extra-amniotic prostaglandins for induction of labor, higher incidence of delivery within 48 and 96 hours, and

with enough evidence to                                                                    55 discourage their use compared lower incidence of cesarean section . There is little infor-with other methods. Compared with placebo, extra-amni-     mation about fetal/neonatal outcomes, although there is no otic prostaglandins are associated with 50% less use of evidence that neonatal hypoglycemia might be more com-

oxytocin to initiate or augment labor.52 Compared with any mon after exposure to mifepristone. Similarly, there is little

prostaglandin, extra-amniotic infusion with prostaglandin information about maternal side effects, although some

is associated with a higher likelihood of not achieving vagi- nausea and vomiting was reported in one trial. There are no

nal delivery within 24 hours (57 vs 42%), and higher risk of     trials comparing mifepristone with alternative methods of cesarean section (31 vs 22%), without a reduction of the     inducing labor such as prostaglandins. risk of hyperstimulation.52

 

Estrogen

Oral prostaglandins

There were insufficient data to draw any conclusions

Compared with placebo or no treatment, oral PGE is asso-2 regarding the efficacy of estrogen as an induction agent,

ciated with a 54% decrease in cesarean delivery. Otherwise, given small, differing trials with different controls and

there were no significant differences between PGE and                              56 2 different outcomes reported. other interventions for this outcome. 53

Compared with vaginal prostaglandins, there is insuffi-

cient evidence, but no gross differences in 3 small trials.53        Relaxin

Compared with all oxytocin treatments, oral PGE is 2 associated with a trend for a lower incidence of vaginal     There is insufficient evidence to assess the safety and efficacy

delivery not achieved within 24 hours (RR = 1.97, 95% CI of relaxin as an intervention for induction of labor. There

0.86–4.48). are no reported cases of uterine hyperstimulation with

Oral prostaglandin is associated with                                                                 57 vomiting across all NRFHT in any of the 4 small trials. Compared with comparison groups. There are no clear advantages placebo, relaxin is not associated with differences in cesarean

to oral prostaglandin over other methods of induction delivery, but there is a reduction in the risk of the cervix

of labor. remaining unfavorable or unchanged with induction with

relaxin (22% vs 49%).57

 

Intravenous prostaglandins

Compared with oxytocin, IV prostaglandin is associated with     Oxytocin

higher rates of uterine hyperstimulation both with and with- In 1948, the posterior pituitary extract, oxytocin, was first

out changes in the FHR, and a similar incidence of vaginal used for labor induction via IV drip. Oxytocin was then syn-

delivery.54 Use of IV prostaglandins is also associated with thesized by du Vigneaud and associates in 1953; this accom-

significantly more maternal side effects (gastrointestinal, plishment won the Nobel Prize for Chemistry in 1955.

thrombophlebitis, and pyrexia). No significant differences Oxytocin is now widely utilized worldwide. It is routinely

emerged from subgroup analysis or from the trials comparing used also as the drug of choice for augmentation of labor.

combination oxytocin/PGF and oxytocin or extra-amniotic Whereas induction of labor is the stimulation of contrac- 2  α

vs intravenous PGE 54 . There is insufficient information to tions before the spontaneous onset of labor, augmentation is

2

assess a combination of PGF   and oxytocin compared with     the stimulation of contractions in the face of inadequate 2 α

oxytocin alone or extra-amniotic and IV PGE . contractions following the spontaneous onset of labor.  2
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By increasing intracellular calcium concentration,       Compared with low-dose oxytocin, high-dose oxytocin

oxytocin stimulates the smooth muscle cells of breast, ves-     has been associated in some studies with shorter average sels, and the uterus. Receptors for oxytocin are expressed in     time from admission to delivery and higher incidence of cells of the endometrium, liver, pancreas, and breast tissue.     uterine hyperstimulation, but with similar incidences of After the 13th week of gestation, myometrial cells express cesarean section (lower incidence of cesarean delivery for

oxytocin receptors as well. Peak expression by the 59–63  failed induction) and  similar neonatal outcomes  .

myometrium and endometrium occurs at term. Oxytocin

increases both the amplitude and frequency of contrac-

tions, making labor effective. When continuously adminis-     Other methods tered intravenously, oxytocin affects uterine response

within 1 minute. Steady-state plasma concentrations are     Acupuncture obtained within 40 minutes.

Overall, comparison of oxytocin alone with either intra- There is insufficient evidence to assess the efficacy of

 

vaginal or intracervical PGE acupuncture for induction of labor. The only trial on this  reveals that the prostaglandin  2  64  intervention did not report results as intention to treat.  agents probably have more benefits than oxytocin alone.

In women with ruptured membranes, induction can be

 

recommended by either method, and in women with intact    Breast stimulation membranes, there is insufficient information to make firm

recommendations. Breast stimulation appears beneficial in relation to the

Oxytocin alone reduces the rate of unsuccessful vaginal number of women not in labor after 72 hours, and reduced

delivery within 24 hours when compared with expectant    postpartum hemorrhage rates. Until safety issues have been management (8.3% vs 54%), but the cesarean section rate is 65  fully evaluated it should not be used in high-risk women.

slightly increased (10.4% vs 8.9%). 58 This increase in cesarean        Compared with no intervention, breast stimulation is section rate is not apparent in the subgroup analyses. Women     associated with a significant reduction in the number of are less likely to be unsatisfied with induction rather than     women not in labor at 72 hours (63% vs 94%). This result is expectant management                         58 (5.5% vs 13.7%) in one trial.          not significant in women with an unfavorable cervix. The

Compared with vaginal prostaglandins, oxytocin alone is rate of postpartum hemorrhage is reduced (0.7% vs 6%).

associated with an increase in unsuccessful vaginal delivery There is no significant difference in the cesarean section

within 24 hours (52% vs 28%), irrespective of membrane rate, in the rate of meconium staining, or uterine hyper-

status, but there was no difference in cesarean section rates. stimulation. The three perinatal deaths were associated just

Compared with intracervical PGE , oxytocin alone is                                      65 2 with breast stimulation (1.8% vs 0%).

associated with an increase in unsuccessful vaginal delivery        Compared with oxytocin alone, breast stimulation is within 24 hours (51% vs 35%). For all women with an associated with a higher number of women not in labor

unfavorable cervix, regardless of membrane status, the after 72 hours (59% vs 25%), and similar cesarean section

cesarean section rate is increased (19% vs 13%).58 rates and meconium staining. Three of the four perinatal

Oxytocin seems to be as effective as prostaglandins in deaths were in high-risk women in the breast stimulation

women with PROM 58                                                                                     65 . group (17.6% vs 5%).

 

Oxytocin: high- vs low-dose regimens      Castor oil

Either low- or high-dose oxytocin regimens are reason- 66  Castor oil  should not be used for induction of labor  .

able.7,59–63 Table 17.4 shows examples of each regimen. Compared with no treatment, a single dose of castor oil is

 

Table 17.4   Labor stimulation with oxytocin:  examples of low- and high-dose oxytocin protocols

 

Regimen                                                        a Starting dose (mU/min) Incremental increase (mU/min)              Dosage interval (min)

 

Low-dose                     0.5–1                            1                                  30–40

1–2                            2                                  15

High-dose                        ~6                            ~6                                   15

6                            6,a 3, 1                                   20–40

 

aThe incremental increase is reduced to 3 mU/min in the presence of hyperstimulation and reduced to 1 mU/min with recurrent hyperstimulation. 17-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 159
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associated with similar cesarean section rates, meconium- need for cervical ripening may have no effect or only a

stained liquor or Apgar score <                66                                                  13 7 at 5 minutes. There is minor effect on the risk of cesarean. Applying the same insufficient information on other neonatal or maternal mor- standards of spontaneous labor curves (e.g. Friedman’s

tality or morbidity. The number of participants was small; curve) to induced patients may lead to an increased

hence, only large differences in outcomes could have been                                        70 cesarean section rate with induction. detected. All women who ingested castor oil felt nauseous.66 When administering oxytocin, the target is to stimulate

uterine activity that is sufficient to effect cervical change as

 

Homeopathy well as fetal descent without compromising the fetus.

Minimally effective uterine activity is usually defined as

There is insufficient evidence to recommend the use of 3 contractions per 10 minutes averaging greater than

homeopathy (e.g. with Caulophyllum) as a method of 25 mmHg above baseline, with 5 contractions in 10 minutes

induction. considered adequate for the progression of labor. The  No benefits  were seen in the two small,

poor-quality trials.67 Montevideo unit was created in 1957 to describe the sum-

mation of the amplitudes of all contractions in a 10-minute

window. Uterine tachysystole is usually defined as > 5

Sexual intercourse contractions in 10 minutes, contractions lasting in excess of

2 minutes (hypertonus), or contractions occurring within

There is insufficient evidence to assess the safety and effi-

1 minute of one another. If the tachysystole is accompanied

cacy of sexual intercourse for induction of labor, as there is

only one very small trial with few important outcomes          71 occur. by a NRFHR testing, then hyperstimulation is said to reported on this subject.68 Some clinicians define hyperstimulation as ≥ 6

contractions in 10 minutes. 72 (see also Chapter 9, page 67)

There are no trials on corticosteroids, enemas, baths, or During induction with oxytocin, 91% of patients deliv-

other methods for induction of labor. ered vaginally achieved 200 Montevideo units without

neonatal morbidity in one retrospective study. 73

Contraction pressures of ≥ 200 Montevideo units should

Antepartum testing during be targeted in induction or augmentation of laboring

patients to achieve adequate labor.71,73

cervical ripening Labor should be managed in general as for spontaneous

labor (see Chapter 6–8). If the active phase is not achieved

Fetal heart monitoring during cervical ripening depends on

within 24 hours, this is not a reason per se for cesarean

the agent used. There are no trials to assess the effectiveness

delivery. A failed induction should not be diagnosed until

and best modality for monitoring. In general, a non-stress

test (NST) should be obtained before any induction or 5, 13  active phase  after 12 hours of oxytocin after membrane rupture in the

, assuming reassuring fetal heart pattern.

cervical ripening agent is used to assure fetal well-being.

After administration of PGE gel or tablet, the fetal heart can 2
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Premature rupture of

 

membranes at or near term

 

Victoria S Myers

 

KEY POINTS the vagina for testing. If these tests are equivocal, an ultrasound  can be performed to evaluate for amniotic fluid, but oligohy-

• The diagnosis of premature rupture of membranes dramnios is not diagnostic of PROM, since it can be associated

(PROM) at term is based on pooling, ferning, and    with other etiologies, such as placental insufficiency.

nitrazine tests.

• The main complication is intrauterine infection; this inci-

dence increases with the duration of PROM, and, with     Incidence

longer latency, the risk of neonatal infection also increases.

• Women with PROM at term should be hospitalized, and    It is found that 8% of term pregnancies will have PROM at

induced                                            term.3 with oxytocin within 6–12 hours of PROM.

Most women with PROM at term, if given a choice, pre-

fer induction. Oxytocin induction is safe, effective, and

cost-effective. Misoprostol induction is an alternative just     Etiology

as effective, but there are insufficient data on its safety.

Women with group B streptococcus (GBS) colonization The etiology of PROM without signs of infection or bleed-

should be induced immediately. ing is often unknown, and this should be considered a phys-

•                                                      iological, not a pathological, event. Women with non-reassuring fetal heart rate (NRFHR)

testing should be delivered promptly.

 

Risk factors

Definition Rupture of membranes at term often occurs in the absence

Premature rupture of membranes (PROM) prior to of recognized risk factors. However, some factors that may

the onset of labor (as defined by uterine contractions causing be associated with PROM include infection, smoking, vagi-

cervical change) at term (≥ 37 weeks). This guideline also nal bleeding, uterine distention, and lower socioeconomic

includes information on PROM near term (34–36 6/7 weeks).     status.

 

Diagnosis                           Complications

See also Chapter 16. Diagnosis should be made based on The most important and common complication is

history and physical examination. Physical examination     intrauterine infection. The incidence increases with dura-includes a sterile speculum examination to evaluate for pool-     tion of PROM. With longer latency, the risk of neonatal ing of amniotic fluid in the vaginal vault, fern test, and     infection also increases. Maternal colonization with group nitrazine test. The pH of the vagina is usually < 4.5 (3.8–4.2), B streptococcus (GBS) is another risk factor for neonatal

whereas amniotic fluid has a pH 7.0–7.7; nitrazine paper turns infection in women with term PROM. Incidence of

blue with pH > 6.5. The sensitivity, specificity, and positive and cesarean delivery is not affected by management with either

negative predictive values of nitrazine 1                  2 and ferning tests are all      induction or expectant management, but depends on other > 95%. Valsalva or coughing can help produce some fluid in     risk factors (e.g. nulliparity). 18-Obstetrics-8026.qxd  5/11/2007  1:08 PM  Page 163
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Management                   of maternal infection, 28% in endometritis, and 36% in 9 neonatal infection . Based on one trial, women were more

Principles/counseling likely to view their care positively if labor was induced with

oxytocin. 4 Cesarean delivery rates are similar between

About 50% of women with PROM at term deliver within

6–12 hours and about 70–90% within 24 hours.

4 groups. Oxytocin is associated with more frequent use of

pain relief and internal fetal heart rate monitoring.

Perinatal mortality rates are low and not significantly differ-

Work-up                               ent between groups, although the trend is towards fewer

perinatal deaths 9  with induction of labor by oxytocin.

Diagnosis (see above) should be confirmed. A digital cervi-       Compared with placebo or no treatment, vaginal

 

cal examination should be avoided, as frequent cervical     prostaglandin E (PGE ) or prostaglandin F (PGF ) both 2 2 2 αα 2 αα examinations increase the risk of infection. The cervix can reduce the likelihood of vaginal delivery not being achieved be evaluated visually for dilatation and effacement.5 Fetal within 24 hours, with no evidence of a difference in

presentation (using ultrasound),3 gestational age by records                       10 cesarean delivery. Induction of labor by prostaglandins is (see Chapter 3), and fetal status by external monitoring associated with a decrease by 23% in risk of chorioamnioni-

should be accurately checked and documented. tis and by 21% in admission to a neonatal intensive care

unit (NICU). Induction by prostaglandins is associated

with a more frequent maternal diarrhea and use of anesthe-

Therapy                                     11 sia and/or analgesia. There are insufficient data to make

meaningful conclusions for the comparison of vaginal PGE 2

Hospitalization                            and PGF . PGE tablet, gel, and pessary appear to be as effi-2 α 2

 

Compared with management in the hospital, management                               10 cious as higher-dose regimens. cacious as each other. Lower-dose regimens appear as effica-of PROM at term at home is associated with a 52% increase

Compared with prostaglandins, induction with oxytocin

in need for maternal antibiotics for nulliparas and 97%

6 is associated with decrease in maternal nausea and/or vomit-

more neonatal infections.

ing, numerous vaginal examinations, chorioamnionitis and

Patients with PROM at term who show signs of fetal

neonatal infections, neonatal antibiotic therapy, and admis-

compromise (non-reassuring fetal heart rate [NRFHR]

3 sion to NICU, but increase in epidural analgesia and internal

testing) should be delivered immediately.

fetal heart rate monitoring. Cesarean delivery, endometritis,

If the patient has a known positive GBS culture, antibiotic

prophylaxis should be started. If GBS status is unknown and                         12 between the groups. and perinatal mortality are not significantly different Cost is less with oxytocin induction.

sis, < the patient has no risk factors (previous infant with GBS sep-        Vaginal misoprostol in doses above 25 µg every 4 hours is 37 weeks, rupture of membranes >

18 hours), there is no more effective than PGE , intracervical PGE , and oxytocin 2

need for GBS prophylaxis. If the patient is known to be GBS                                                 2

negative, antibiotic prophylaxis does not need to be started              13 delivery. (or obviously expectant management) in achieving vaginal 7 Compared with oxytocin, misoprostol was asso-

even in the presence of the risk factors listed above (see also

ciated with a decrease in cesarean delivery from 51% to 20%




Chapter 36 of Maternal–Fetal Evidence Based Guidelines).

in a small trial in women with an unfavorable cervix and

from 14% to 11% in other women. 13 If a dose of 50 µg of

Induction (type) vs expectant vaginal misoprostol is used, in 85% of cases only one dose is

management  needed for induction with term PROM, but this is associ-

ated with a higher rate of uterine tachysystole compared

The evidence with oxytocin, with similar maternal and neonatal out-

comes. 14 However, the studies reviewed were not large

Compared with expectant management, induction with enough to exclude the possibility of serious adverse events

oxytocin or prostaglandins is associated with similar inci- with misoprostol, including neonatal complications from

dences of cesarean delivery, operative vaginal birth, and uterine hyperstimulation. Lower doses of vaginal misopros-

neonatal infection, but decreased by 26% in chorioam- tol were similar to other methods in effectiveness and risk.

nionitis, by 70% in endometritis, and by 28% in neonatal Oral misoprostol appears to be an effective means of labor

intensive or special care admission 8 . In a single large trial, induction comparable to oxytocin, but again the studies

significantly more women with planned management by reviewed were not large enough to exclude the possibility of

induction                                                                                       15–17 viewed their care more positively than those serious adverse events with misoprostol. expectantly managed.4 There is no trial evaluating the efficacy of the Foley bulb

Compared with expectant management, induction of or other mechanical means of induction in women with

labor by oxytocin is associated with a 37% decrease in risk     PPROM.
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Meconium

 

Sarah Poggi and Alessandro Ghidini

 

KEY POINTS hair, and squamous cells. Diagnosis of meconium-stained

amniotic fluid is made clinically on the basis of appearance

• Fetal passage of meconium is common (12%), usually (greenish or brownish staining) or by histopathological

after 34 weeks and especially post-term. examination of the placenta. Particularly in the preterm

• In a minority of cases, the association of meconium with     (< 33 week) gestation, a clinical impression of meconium-

fetal hypoxia may be secondary to the fact that fetal stained fluid may be false and instead reflect staining by

hypoxic stress may stimulate colonic activity, and may also another mechanism (i.e. hemosiderin). The diagnosis of

stimulate fetal gasping, leading to meconium aspiration. meconium aspiration syndrome is respiratory distress

Therefore, meconium may not be causative, but merely requiring supplemental oxygen usually in the first 4 hours

associated with fetal hypoxia and its complications. of life in the presence of meconium in a neonate without

• Prevention of meconium passage and of meconium aspi- other causes of respiratory distress, and classified as shown

ration syndrome may be accomplished by reducing the    below.

rate of post-term deliveries, achievable with early ultra-

sound dating.

• Amnioinfusion for meconium is associated with a 38%

decrease in meconium aspiration syndrome (MAS) and a    Epidemiology/incidence

trend for a 49% decrease in perinatal mortality, but these     • About 17–19% of term placentas have some degree of

cumulative beneficial results stem from many small studies,

meconium staining.

while the largest trial did not show any benefit or detri-     • About 12% (7–22%) of term pregnancies are compli-

ment from this intervention. Therefore, routine amnioin-

cated by meconium staining of the amniotic fluid.

fusion is not indicated just for presence of meconium.

• Meconium aspiration syndrome (MAS) occurs in about

Oro- and nasopharyngeal suctioning before delivery of

5% of these cases, and, of these, approximately 4% die.

the shoulder does not decrease the incidence of MAS,     • Incidence increases with term/postdates pregnancies:

need for mechanical ventilation for MAS, any other       • about 10% of 39–41 week gestations, 18% of > 41 week

associated morbidities, or neonatal mortality.

•                                                          gestations. Routine endotracheal intubation at birth in meconium-stained neonates that are otherwise vigorous does not improve neonatal outcomes over routine resuscitation.

Etiology/basic pathophysiology

Historic notes The fetal hormone motilin promotes peristalsis. Motilin is

not present in significant quantity in the extremely preterm

Meconium is a term derived from the Greek mekoni, which (i.e. midtrimester) fetus to cause in-utero defecation. In

means poppy juice or opium. Confirming previous clinical later preterm, term, and post-term fetuses, increased

impressions, meconium passage was formally recognized to motilin levels leading to meconium passage may be medi-

be associated with increased perinatal morbidity and mor- ated by fetal stress from hypoxia, infection, or cord com-

tality in the 1975 Collaborative Study of Cerebral Palsy. pression. However, particularly in the post-term fetus,

passage may simply indicate gastrointestinal maturation.1–5

 

Diagnoses/definitions Chronic or acute asphyxia and intrauterine infection are

more likely sources of respiratory compromise in the pres-

Meconium is the intestinal content of the fetus and is vari- ence of meconium than meconium aspiration itself.1 Fetal

ably composed of mucopolysacharides, blood byproducts, hypoxic stress may stimulate colonic activity, and may also  19-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 166
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stimulate fetal gasping, leading to meconium aspiration.     Meconium at ≥ 39 weeks Therefore, meconium may not be causative, but just associ-                  ≥ 39 Meconium-stained amniotic fluid in the full term ( ated with fetal hypoxia and its complications. Meconium is associated with a chemical pneumonitis in neonatal lungs, weeks) or post-term fetus may reflect normal physiology

which is associated then with inhibition of surfactant func- and maturation of the gastrointestinal tract only, but the

tion, inflammation, and obstruction, leading to MAS. possibilities of infection or hypoxia as etiologies cannot be

excluded. Progression in meconium consistency in labor

from no/little meconium to presence of thicker meconium

Symptoms of meconium should elicit particular concern, as this may be associated

aspiration syndrome                with higher rates of fetal acidemia.

 

Symptoms of neonatal MAS include respiratory compromise,     Prevention with tachypnea, cyanosis, and reduced pulmonary compli-

ance. In some cases, pulmonary hypertension develops. Prevention of meconium passage and of MAS may be

accomplished by reducing the rate of post-term deliveries.

 

Classification of meconium           ≥ Early ultrasound dating and stripping of membranes at 38 weeks both decrease the incidence of post-term preg-

aspiration syndrome                nancies (see Chapter 23).

• Mild: < 48 hours of supplemental oxygen at < 40%.

• Moderate: ≥ 48 hours supplemental oxygen at ≥ 40%. Management techniques used in

• Severe: need for intubation (or primary pulmonary the setting of meconium-stained

hypertension).

amniotic fluid

 

Risk factors                         Amnioinfusion

• Post-term pregnancy. The efficacy of amnioinfusion to ‘dilute’ meconium and

• Fetal acidemia (association, not necessarily causative). reduce associated neonatal morbidity is controversial.

Randomized trials in some settings have shown benefit in

terms of meconium aspiration syndrome, NICU admission,

Complications                      and neonatal hypoxic-ischemic encephalopathy,6–18 although

a recent, well-powered study failed to demonstrate any ben-

It is associated with fetal acidemia, neonatal seizures,     efit.19 More trials19–22 have been published since the last neonatal intensive care unit (NICU) admission, respira-     meta-analysis.6–18 No increased maternal risk has been con-tory distress, long-term sequela of cerebral palsy (but not sistently demonstrated. Amnioinfusion is associated with

necessarily causative 1–5 ). improvements in perinatal outcome, particularly in settings

where facilities for perinatal surveillance are limited.

In the most recent meta-analysis, under standard perinatal

Pregnancy management            surveillance, compared with no amnioinfusion, amnioinfu-

sion for meconium (usually thick) staining of amniotic fluid

Meconium at genetic amniocentesis         is associated with a reduction in heavy meconium staining of

the liquor (97% reduction); variable fetal heart rate decelera-

Suspicion of meconium-stained amniotic fluid in the

extreme preterm fetus (i.e. at genetic amniocentesis) should                  6–18 < tion (35%); cesarean delivery (18%), MAS (56%), and pH 7.20 (34%).    No perinatal deaths were reported.6–18

prompt evaluation for other causes of discolored amniotic

In the most recent meta-analysis, under limited perinatal

fluid (e.g. infection and/or abruption work-up).

surveillance, compared with no amnioinfusion, amnioinfu-sion for meconium (usually thick) staining of amniotic

Meconium in later preterm fluid is associated with a reduction in MAS (76%); neonatal

 

and term fetus <                           hypoxic-ischemic encephalopathy (93%), and neonatal 39 weeks ventilation or NICU admission (44%); there is a trend

Meconium-stained amniotic fluid in the later preterm and     towards reduced perinatal mortality (RR = 0.34, 95% term fetus <                                                  CI 0.11–1.06).6–18 39 weeks should prompt evaluation for infec-The trials reviewed are too small to tion and fetal hypoxia, as the finding may not be attribut- address the possibility of rare but serious maternal adverse

able to normal physiology alone at this gestation.                effects of amnioinfusion.6–18 19-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 167
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Our own meta-analysis of the trials in the meta-analysis6–18 5. Usher RH, Boyd ME, McLean FH, Kramer MS. Assessment of

and the most recent large trial,19 fetal risk in postdate pregnancies. Am J Obstet Gynecol 1988; 158:  reveals still a  38% decrease

in MAS (67/1904 vs 110/1948; RR =                              259. [II–2] 0.62, 95% CI 0.46–0.84) 6. Hofmeyr GJ. Amnioinfusion for meconium-stained liquor in labour.

and a trend for a 49% decrease in perinatal mortality Cochrane Database Syst Rev 2007; 1. [meta-analysis: 12 RCTs,

(9/1813 vs 17/1743; RR = 0.51, 95% CI 0.23–1.12). The result         n= 1877 – Refs 7–18] of all these meta-analyses are driven by small, poor-quality 7. Adam K, Cano L, Moise KJ. The effect of intrapartum amnioinfusion

studies. Since the largest and best-quality study showed no on the outcome of the fetus with heavy meconium stained amniotic

benefit,   routine amnioinfusion is not indicated just for the         Obstetricians, New Orleans, LA; 1989: 438. [RCT] 19 fluid. Proceedings of 9th Annual Meeting of the Society of Perinatal

presence of meconium. Amnioinfusion can be considered in 8. Alvarez M, Puertas A, Suarez AM, Herruzo A, Miranda JA.
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Malpresentation and malposition

 

Mark C Molnar

 

KEY POINTS                       • ECV should be performed in a facility with ready availability for emergency cesarean delivery, after appro-• Malpresentation is associated with uterine anomalies, priate counseling and consent, with ultrasound available.

fibroids, placenta previa, grandmultiparty, contracted     • Compared with planned vaginal delivery, planned

maternal pelvis, pelvic tumors, prematurity (the earlier       cesarean delivery for the term breech fetus is associated

the gestational age, the higher the incidence of malpre-       with decrease in perinatal or neonatal death or serious

sentation), multiple gestation, polyhydramnios, short neonatal morbidity, but no difference in death or neu-

umbilical cord, fetal anomalies (e.g. anencephaly, hydro-       rodevelopmental delay at 2 years after delivery.

cephalus), abnormal fetal motor ability, and prior breech     • There is insufficient evidence to assess if outcomes of the

delivery.                                                        preterm fetus presenting breech are affected by mode of

• Complications of breech presentation are congenital       delivery.

anomalies, preterm birth, birth trauma, low Apgar    • There is insufficient evidence to assess the best mode of

scores, and lower pH, mostly regardless of mode of deliv-        delivery for the non-vertex second twin. Vaginal delivery

ery. Cord prolapse, head hyperextension, and head or of the second non-vertex twin may be a reasonable

arm entrapment are more common with vaginal breech management option for an expert operator, possibly by

delivery.                                                            breech extraction.

• External cephalic version (ECV) is a safe and effective

intervention. Urgent cesarean delivery for non-reassuring

 

fetal heart rate (NRFHR) testing and placental abruption     Definitions occur in <1% of ECV.

 

• ECV should be avoided with any contraindications to    • Malpresentation: fetus presenting with the fetal head not vaginal delivery such as placenta previa , or prior classical in the lower uterine segment. uterine incision , and, relatively, with rupture of mem-• Presentation: fetal body part which is in the lower uterine brances (ROM), oligohydramnios, known uterine or fetal segment (lowest in the uterus, and closest to the cervix). anomaly, unexplained uterine bleeding, or active phase of • Malposition: fetal position that is not anterior. labor. • Position: relationship of presenting part (usually occiput • ECV reduces the incidences of non-cephalic birth and for head) to pelvic outlet. cesarean delivery . Because ECV is associated with a very

low incidence of adverse events and with a significant

decrease in cesarean delivery, all women at or near term

with non-vertex presentations should be offered an ECV     Symptoms

attempt. Success rates roughly average about 50–70%.

Success is increased with The maternal impression of fetal presentation based on  higher parity  , and  transverse or

oblique lie. fetal movement is suggestive but, overall, is unreliable for

• There is                                                     predicting fetal presentation. insufficient evidence to assess the best gesta-

tional age at which to perform ECV. It is effective starting

at 34 weeks, with the most common gestational age

around 36 weeks in trials.                                     Epidemiology/incidence

• Tocolysis with beta-mimetics prior to attempt at ECV is

associated with fewer failures of ECV, and less cesarean     Breech presentation complicates 3–4% of all pregnancies at

deliveries.                                                        term (≥            1 37 weeks). Its incidence is inversely proportional 20-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 169
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to gestational age, with an incidence of about 25% at Breech presentation may be a sign and a consequence of

28 weeks, 11% at 32 weeks, and 5% at 34 weeks.2 In fetal compromise, again regardless of delivery mode. The

1990, 90% of these presentations resulted in cesarean     incidence of cord prolapse is about the same with frank delivery (compared with 11.6% in 1970), accounting for breech as with vertex presentations (< 1%), 5% with com-

15% of all sections, and adding US$1.4 billion to US plete breech, up to 15% with footling, and is inversely

obstetric costs.3                                                    proportional to gestational age. Head hyperextension

(associated with spinal cord injury), and head or arm entrapment are all associated with breech presentation,

 

Classifications and especially with vaginal delivery. Presentation at birth

does not seem to affect adult intellectual performance.

Breech  Cesarean or vaginal delivery for breech presentation does

not seem to differ in terms of long-term adult intellectual

The fetus presents in longitudinal lie, with the head not in                   4 performance. the lower uterine segment. Fetal breech presentation is fur-

ther classified as:

 

• complete – flexion of the fetal hips and knees                 Management (Figure 20.1) • incomplete – extension of one or both hips (includes

footling)

• frank – flexion of the hips and extension of the knees.        Work-up

Fetal presentation should be assessed by Leopold’s maneu-

Transverse  vers at each visit, starting at ≥ 34 weeks of gestation. If

the clinician is unsure, a vaginal examination, or even better

The fetal longitudinal axis is perpendicular to the long axis an ultrasound if still unclear, is indicated to assess fetal

of the uterus. The fetus can either present ‘back up’ (fetal     presentation. small parts present to cervix) or ‘back down’ (fetal spine or

shoulder present to cervix).

Prevention (interventions to prevent

Oblique                                 malpresentation at delivery)

 

The fetal longitudinal axis is diagonal to the long axis of the     External cephalic version uterus.

Definition: External cephalic version (ECV) is a proce-

dure performed by application of pressure and maneuvers

 

Risk factors/associations to the maternal abdomen with the goal of turning the fetus  to a cephalic presentation, thus increasing the likelihood of

Both maternal and fetal factors can lead to malpresenta-                    1 vaginal delivery. tion, including uterine anomalies, fibroids, placenta pre-

via, grandmultiparity, contracted maternal pelvis, pelvic     Complications:   Whereas the rate of short-term fetal

tumors, prematurity (the earlier the gestational age, the     bradycardia is ≥ 20%, the need for urgent cesarean delivery higher the incidence of malpresentation), multiple gesta- for non-reassuring fetal heart rate (NRFHR) testing after an

tion, polyhydramnios, short umbilical cord, fetal anom-                       5 ECV is about 1/600. Placental abruption (< 1%) and onset alies (e.g. anencephaly, hydrocephalus), abnormal fetal     of labor are uncommon complications. Rare fetal deaths motor ability, and prior breech delivery. Prior breech following attempts at version are not considered to have

delivery is associated with a 9% risk of recurrence in                                  1 been a result of the procedure. Femur fracture has been subsequent pregnancies.                                    reported.

 

Contraindications: Contraindications are generally con-

 

Complications                    sidered as any contraindications to vaginal delivery, such as placenta previa or prior classical uterine incision . There are The incidences of congenital anomalies (up to 6%),    no trials on ECV in multiple gestations, so the safety and preterm birth, birth trauma, low Apgar scores, and lower efficacy of this procedure cannot be assessed. Relative con-

pH are higher with a breech presentation compared with a     traindications are rupture of membranes (ROM), oligohy-vertex presentation, mostly regardless of mode of delivery. dramnios, known uterine or fetal anomaly, unexplained  20-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 170
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Confirmed breech presentation

at ≥34 weeks of gestation

 

Review contraindications

Obtain informed consent

 

Non-stress test

(ensure reactivity)

 

Beta-mimetic tocolysis (e.g 

terbutaline 0.25 mg subcutaneous)

 

Cephalic version attempt

 

Successful                                                          Unsuccessful

 

Revert to breech             Spontaneously converts to vertex 

 

Consider retrial of version Remains breech Consider retrial of version  Continues vertex  No further attempts at version

 

Trial of labor          Cesarean delivery at 39 weeks

 

FFiiggu urre e  2 20 0..1 1

Suggested management of breech presentation. (Adapted from ACOG1)

 

uterine bleeding, or active phase of labor 1,6 . ECV in women     Efficacy:   Compared with no ECV, ECV at term is associ-with prior cesarean deliveries is associated with a compara- ated with a statistically significant and clinically meaningful

ble success rate to that in women without prior cesarean     62% reduction in non-cephalic birth and a 45% decrease in deliveries, but there are insufficient data to assess the safety                        8 cesarean delivery . Because ECV is associated with a very low of this management.7 incidence of adverse events and with a significant decrease in  20-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 171
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cesarean delivery, all women at or near term with non-vertex non-cephalic births, and cesarean sections were reduced in

presentations should be offered an ECV attempt. two trials with epidural but not in three with spinal analge-

Success rates                                              1            13 average about 58%, with a range of 25–80%. sia. ECV success rates increased from 33% to 59% with Success is increased with  3,17  higher parity  , and  transverse or  epidural in one study and from 32% to 69% in another.

oblique lie (vs breech). Lower amniotic fluid volume (AFV), Potential bias in both studies lies in that the care provider was

anterior placenta, and high maternal body mass index (BMI)                                          3,17 not blinded to placement of epidural. It is important to might decrease the success rate.1 There is no scoring system     note that the controls groups had lower success rates than to accurately predict the probability of success of ECV.            expected, as, as shown above, the average success rate in the

literature, which is mostly without anesthesia, is about 58%.

Timing of version:   Compared with no ECV attempt, ECV     All patients in both studies received terbutaline prior to before term reduces non-cephalic births. There is insuffi- attempt at version. Some clinicians have postulated that

cient evidence to assess the best gestational age at which to large-volume preloading with epidural may have increased

perform ECV. In general, the later is the gestational age, the                                13 the amniotic fluid volume. The use of spinal anesthesia has lower is the success rate, but there are some occasional 6,13  not been associated with any benefit in the success of ECV.

reports of successful ECV in women in term labor. 36 weeks

is generally considered to be the optimal time for attempted     Other:   There are no trials to evaluate the potential effects version, and is mostly used in trials. At this gestational age of hydration or transabdominal amnioinfusion on the suc-

there is felt to be adequate room to turn the fetus while     cess rate of spontaneous version or ECV. minimizing the risk of reversion to breech after a successful

version. At the same time if delivery becomes necessary, a     ECV procedure:   Given the possible complications, it is 36-week infant has a low rate of respiratory distress syn-     prudent to perform ECV in a facility with ready availability drome (RDS) or other complications of prematurity.    for emergency cesarean delivery. Consent should be Compared with ECV at 37 0/7 to 38 0/7weeks, ECV at    obtained after counseling regarding possible complications, 34 0/7 to 36 0/7 weeks is associated with a non-significant other options (cesarean delivery), prognosis, and some

trend for slightly lower (57% vs 66%) non-cephalic presen- explanation of the actual procedure. A non-stress test (NST)

tation at birth and slightly lower (65% vs 72%) cesarean should be performed before and after the procedure.

delivery.9–12 Anesthesia is usually not necessary, and has not been

absolutely proven to benefit outcomes. Beta-mimetic pro-

Tocolysis:   Tocolysis with beta-mimetics prior to an attempt     phylactic tocolysis should be given (e.g. terbutaline 0.25 mg at ECV is associated with 26% fewer failures of ECV, a non- subcutaneously 5–10 minutes prior to procedure). There is

significant reduction in non-cephalic presentations at birth, no trial to compare other technical aspects of ECV. The tech-

and 15%                     13 less cesarean deliveries . Different beta-mimetics     nique using two or one operators can be used. Frequent if have been used, with no evidence as to the best one or its     not continuous ultrasound guidance to assess for fetal well-dosage/timing. 13 Tocolysis can be used with success also in a being and presentation is suggested. Rh-negative women can

second ECV attempt after a first ECV attempt has failed.14 receive anti-D immunoglobulin. There is no evidence to

Nitroglycerin has been studied as an agent to improve     support immediate induction after successful ECV. version success rates. In four small trials, sublingual nitro-

glycerin was associated with significant side effects, and was

not                    13 found to be effective . The terbutaline 0.25 mg subcu-     Moxibustion and/or acupuncture taneous 5 minutes prior group was found to have a signifi-

cantly higher ECV success rate than the nitroglycerin group     Moxibustion is a form of traditional Chinese medicine that in one trial.15 uses heat generated by burning herbs, most often Artemisia

vulgaris (magwort), to stimulate the acupuncture point BL

Fetal acoustic stimulation:                                                           18–22 Stimulation to the fetal head 67 (Zhiyin in Chinese). There is insufficient evidence to for 1–3 seconds in midline fetal spine positions is associated assess if the use of moxibustion significantly converts a

with fewer failures of ECV at term in a very small study.13,16 breech to a cephalic presentation. There are differences in

11 of 12 versions were successful following stimulation. 16 interventions (e.g. moxibustion alone or with acupunc-

The crossover arm (patients who failed version without ture), making it inappropriate to perform a satisfactory

stimulation) were then stimulated, and 8 of 10 patients were meta-analysis. Moxibustion may reduce the need for ECV

successfully verted, for a total of 19/22 successful versions by 53%, the incidence of non-vertex presentation at term by

(86%).16                                                                                                                                 19,20 The initial success rate in the control group of this 35–70%, but mainly in the Chinese trials. In the two tri-study was much lower than expected (8%).16 als performed in Italy, moxibustion was either not well tol-

erated by 22% of women and (therefore?) not effective21 or

Anesthesia:                                                                                     22 There is insufficient convincing evidence effective when used with acupuncture. Moxibustion may that regional anesthesia affects ECV success. ECV failure, decrease the use of oxytocin before or during labor for  20-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 172
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women who had vaginal deliveries. 18 It might be that       At 3 months after delivery, women allocated to the acupuncture and not moxibustion (especially not at home)     planned cesarean section group reported 38% less urinary is beneficial.22                                                          incontinence, 89% more abdominal pain; and 68% less

perineal pain. 29

At 2 years after delivery, there was no difference in the

Maternal change in posture combined outcome ‘death or neurodevelopmental delay’.

Of 463 vaginal delivery patients followed up at 2 years, there

Maternal positioning has been suggested as a means to

were only 6 deaths and 7 neurodevelopmental delays

correct breech presentation in pregnancy. There is insuffi-

cient evidence from the small trials reported so far to sup-                                  30 (3.1%) in the section group. (2.8%), compared with 2 and 12 patients of 457 patients The disappearance at 2 years

port the use of postural management for breech

23 of age of the difference seen at neonatal follow-up is

presentation.   Meta-analysis of these data could not be

because most children with serious neonatal morbidity sur-

done, as study designs and outcomes measured were dif-

24 vive and develop normally. Moreover, there might still not

ferent.   Postural management is not associated with a

significant effect on the rate of non-cephalic births, either                      30 the 2 years’ data. be a sample size big enough to detect small differences for Maternal outcomes at 2 years were also

for the subgroup in which no ECV was attempted or for

very similar, with only constipation significantly more

the group overall. No differences were detected for

common in the cesarean delivery group (27% vs 20%),

cesarean sections. As such, there is no solid evidence to

this practice.                                                                             31 ferent (18% vs 22%). 23,24 while self-reported incontinence was non-significantly dif-

Incontinence was different (16% vs

25%) if comparing women who actually planned and had a

Delivery outcomes 31  cesarean vs those who planned and had a vaginal delivery.

These results are mostly from the Term Breech Trial 27

It is important to note that the rate of cesarean delivery after                                                   28–31 and its secondary analyses and follow-up. Also impor-ECV is still about double that of pregnancies presenting with tant to note is that these outcomes are based on deliveries

spontaneous cephalic presentation because of higher inci- done by ‘clinicians who were regarded as experienced at

dences of dystocia and NRFHT after successful ECV. 25           vaginal breech delivery’.     As the number of breech vagi-27–31

nal deliveries decreases, physician skill to perform this pro-

cedure will continue to diminish, with the potential of

Mode of delivery – singleton making vaginal delivery less safe. While it is estimated that

> 90% of babies presenting non-vertex are currently deliv-

Term breech ered by cesarean, there might still be a small role for vaginal

delivery for the woman who declines scheduled cesarean or

At 4–6 weeks after delivery, compared with planned vaginal

presents in advanced labor. Still, all women with breech

delivery, planned cesarean delivery is associated with a 67%

presentation with a large fetus (> 3500 g estimate), unfa-

decrease in perinatal or neonatal death (excluding fatal

26 vorable pelvis, hyperextended head, incomplete or

anomalies) or serious neonatal morbidity. This reduction

footling breech presentation, NRFHT, severe  fetal growth

is (surprisingly) less for countries with high national peri-

27 restriction (FGR), or lack of experienced obstetric and

natal mortality rates.   Planned cesarean delivery is associ-

anesthesiological operators should absolutely have a

ated with a 71% reduction (from 1.15% to 0.26%) in

26      cesarean delivery.

perinatal or neonatal death (excluding fatal anomalies);

this was similar for countries with low and high national

perinatal mortality rates. One death would be prevented for     Technical aspects every 112 cesarean sections planned.26 A secondary analy-sis28                                                                        27 of the short-term outcomes of the Term Breech Trial      Cesarean breech delivery:   There are no trials to assess the looked at factors associated with adverse outcomes. The technical aspects of breech (or other malpresentation)

lowest morbidity was found in patients with a planned sec- cesarean delivery. There is insufficient evidence to assess if

tion prior to the onset of labor. If vaginal birth is the desired intra-abdominal version during cesarean delivery before

route, labor augmentation and a second stage > 60 minutes     uterine incision affects outcomes. are associated with poorer outcomes.28 Factors not shown to affect outcome include induction, parity, use of continu-     Vaginal breech delivery:   There are several technical sug-ous electronic fetal monitoring, or epidural.28 A skilled clin- gestions for assisting a vaginal breech delivery. None is

ician at the delivery was associated with lower adverse based on trials. There is insufficient evidence to assess if

outcome: ‘skilled clinician’ was described by clinicians clinical/radiological pelvimetry affects outcomes in the

themselves rather than by years of experience or licensed management of breech presentation. Usually a double set

obstetrician. 28 up is suggested, so that an attempt at vaginal delivery  20-Obstetrics-8026.qxd  5/11/2007  1:10 PM  Page 173
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should be organized in the operating room, ready for anesthesia, usually in or very close to an operating room.

possible cesarean delivery.                                        Total breech extraction is associated with shorter mater-

Some other suggestions are: nal stay and lower neonatal pulmonary disease, infection,

 

• and  intensive care nursery (ICN) stay compared with  minimal intervention, at least until the abdomen up to                                             35,36 cephalic version in retrospective studies.

There are no

the umbilical cord is delivered

• trials for twins presenting with first twin non-vertex

prevention of head extension (with prophylactic

(about 26%), with recommendation for cesarean delivery

Mauriceau maneuver)

• made based mostly on data from singleton gestations.

proper use of Pipers forceps (if necessary).

Because vaginal delivery of triplets is usually associated with an increased risk for fetal, neonatal and infant deaths

Term transverse or oblique compared with cesarean delivery, cesarean section is the

route of choice, even if some small series have recently

The same management options exist for transverse/oblique reported similar outcomes for trial of labor or cesarean

lie as for breech. Fetal version or cesarean delivery are the     delivery for triplets. standards of care, with lack of trial evidence.

 

Preterm breech                             Malposition

There is insufficient evidence to assess if outcomes of There is insufficient evidence for assessing the effect of

the preterm fetus presenting breech are affected by mode     hands and knees posture to correct malposition. There are of delivery. Very little prospective data, mostly non- two trials on the effect of hands and knees posture before

randomized, exist regarding vaginal vs cesarean delivery          37 labor. Compared with a sitting position, 10 minutes in the of the premature breech infant.1 Two trials aimed at hands and knees position is associated with a lower likeli-

assessing this question failed to randomize the planned hood of malposition of the presenting part of the fetus in a

sample sizes. After 17 months of patient recruiting at 26 small trial, but advice to assume the hands and knees pos-

different hospitals, only 13 women had been randomized, ture for 10 minutes twice daily in the last weeks of preg-

making it impossible to confer any conclusions in one nancy had no effect on the baby’s position at delivery or any

study.32 The Iowa Premature Breech Trial was somewhat of the other pregnancy outcomes measured in a larger

more successful, recruiting 38 patients over 5 years, with          37 trial. No trials of hands and knees posture during labor insufficient data for meaningful conclusions.33 Outcomes     have been reported. in premature breech infants are mainly related to prema-

turity and/or fetal anomaly, with unclear effect of mode

 

of delivery. 34                                                        Anesthesia

For vaginal breech delivery, an anesthesiologist skilled at the

 

Mode of delivery – twins pharmacology of uterine relaxation (e.g. nitric oxide)  should be present.

Breech second twin

(See also Chapter 38 of Maternal–Fetal Evidence Based

Guidelines.) Pregnancies at 35–43 weeks with vertex/    Postpartum/breastfeeding breech presentation in twin gestations < 7 cm dilated have

similar Apgar scores or incidence of neonatal morbidity     There are no specific recommendations. in the second twin if delivered by vaginal or cesarean

birth in a very small trial. 35 There was no incidence of

 

birth trauma or  intraventricular hemorrhage (IVH) in    References any of the 27 breech deliveries. 35 Maternal febrile morbid-

ity and length of stay was increased in the cesarean 1. American College of Obstetricians and Gynecologists. External

group. 35 As such, vaginal delivery of the second non-ver- cephalic version. ACOG Clinical Management Guidelines for
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Shoulder dystocia

 

Vincenzo Berghella

 

KEY POINTS                       • Management of shoulder dystocia involves asking for help (anesthesia, neonatology, colleagues, nursing, etc.) • Approximately 50% of cases of brachial plexus injury do and different maneuvers, as shown in detail in Table 21.1 

not occur in association with shoulder dystocia, and 4%

occur after cesarean delivery.

 

• Risk factors for shoulder dystocia include prior shoulder dystocia                                                      Diagnosis/definition (recurrence risk about 15%) ; macrosomia, pre-

vious macrosomia, diabetes mellitus, obesity, post-term, The definition of shoulder dystocia is difficult delivery of

induction, epidural anesthesia, prolonged second stage, the baby’s shoulders requiring additional maneuvers to gen-

and operative (forceps/vacuum) vaginal delivery.                                                  1 tle downward traction of the fetal head. Shoulder dystocia • Complications of shoulder dystocia include brachial pertains only to a vertex presentation. Unfortunately, there

plexus injury, fractures, hypoxic-ischemic encephalopa- are no accepted objective diagnostic criteria, making diag-

thy, long term neurologic disability, and even death for     nosis subjective.

the baby; severe (third and fourth degree) perineal lacer-

ations and postpartum hemorrhage for the mother. • Since shoulder dystocia is not easily predictable by risk

factors, obstetricians must be prepared for the condition     Signs

at every delivery.

• Retraction of the delivered fetal head against the maternal

Prevention strategies include cesarean for estimated fetal

weight (EFW) >                                        perineum (‘turtle sign’). 5000 g in non-diabetic women and EFW

> 4500 g in diabetic women; avoid operative vaginal

delivery in presence of significant risk factors.

Epidemiology/incidence

The incidence is about 1% (range 0.1–2%, also depending

Table 21.1   Management of shoulder dystocia

on definition) of vertex vaginal deliveries.

• Ask for help (anesthesia, neonatology, colleagues, nursing,

etc.)

• McRobert’s maneuver (> 60–80% success)                      Etiology/basic pathophysiology

• Suprapubic pressure

 

• Shoulder rotation: Shoulder dystocia is related, most commonly, to the  • Rubin’s maneuver impaction of the anterior fetal shoulder behind the mater- •

Wood’s corkscrew maneuver

• nal pubis symphysis, or, less commonly, to the impaction  Delivery of posterior arm 1  of the posterior shoulder on the sacral promontory.

• Episiotomy

• Approximately 50% of cases of brachial plexus injury do  ‘All-fours’

• not occur in association with shoulder dystocia, and 4%  Clavicle fracture

• Cephalic replacement (Zavanelli maneuver)                      occur after cesarean delivery, so that external maneuvers

• Symphisiotomy and forces at vaginal delivery may not be responsible for

(McRobert’s, suprapubic pressure, shoulder rotation, and delivery of injury from shoulder dystocia.2 In fact, the estimated pres-

posterior arm are the initial maneuvers, usually successful in  sures from endogenous forces are 4–9 times greater than  > 90  % of

cases).                                                                                those calculated for clinician-applied forces.3 21-Obstetrics-8026.qxd  5/11/2007  1:11 PM  Page 176
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Risk factors/associations              Preconception counseling

Risk factors (and warning/predictive signs) are prior Women with prior shoulder dystocia have about a 15% risk

shoulder dystocia (recurrence risk about 15%); macroso- of recurrence. Counseling should include discussion of risk

mia, previous macrosomia, diabetes mellitus, obesity, factors of prior shoulder dystocia, review of which risk fac-

post-term, induction, epidural anesthesia, prolonged tors are present in the current pregnancy, and also possible

second stage, and operative (forceps/vacuum) vaginal complications. If several significant risk factors are still pre-

delivery. sent, the woman may opt for cesarean delivery. If risk fac-

tors are not present (except for prior shoulder dystocia), the

woman may decide after counseling for either trial of labor

 

Complications                      or cesarean delivery.

 

Perinatal complications are brachial plexus injury           Therapy (tran-Perinatal

sient, 4–40%; persistent, < 10%), fractures (clavicle, There are no specific trials to guide management. Level II-3

humerus – up to 15%); hypoxic-ischemic encephalopathy; and III evidence suggests the interventions shown in

long term neurologic disability (up to 5–10%); and even Table 21.1. These interventions go from most successful/

death (usually < 5–10%). least invasive to most invasive, but there are insufficient data

to assess the most safe and effective sequence of interven-

tions for shoulder dystocia.

Maternal

 

Maternal complications are severe (third and fourth degree)     Ask for help perineal lacerations   and postpartum hemorrhage. Zavanelli maneuver and symphysiotomy may be associated Help could come from anesthesia, neonatology, colleagues,

with significant morbidity.                                      nursing, etc.

 

External maneuvers

Management

McRobert’s maneuver

Principles

McRobert’s maneuver is a reasonable initial maneuver as it

Shoulder dystocia is one of the most common severe com- is easy, safe, and effective. It involves hyperflexion and

plications in pregnancy. Since it is not easily predictable abduction of the hips, causing cephalad rotation of the

by risk factors, obstetricians must be prepared for this symphysis pubis and flattening of the lumbar lordosis,

condition at every delivery.                                     which frees the impacted shoulder.1 Use of this maneuver

doubles the intrauterine pressure developed by contractions

alone.4 By bringing the uterus closer to the diaphragm, the

Prevention maneuver possibly increases the efficiency of pushing.

McRobert’s maneuver is effective in resolving shoulder dys-

Shoulder dystocia is most often unpredictable and unpre-

1                                                                                  tocia in about 60–80% of cases.

ventable. There is no accepted effective algorithm for pre-vention of shoulder dystocia. Risk factors should be

reviewed, as in some cases prevention is possible. Risk of     Suprapubic pressure shoulder dystocia should be discussed with any woman

with a risk factor, including risk factors that occur in labor. Pressure, usually with the fist, is exerted on the symphysis

Prevention strategies include cesarean for estimated fetal     pubis to dislodge the impacted anterior shoulder. weight (EFW) > 5000 g in non-diabetic women and EFW > 4500 g in diabetic women and avoidance of operative vaginal delivery in the presence of significant risk factors      Internal maneuvers .

There is insufficient evidence to support labor induction in     Shoulder rotation the non-diabetic woman suspected of having macrosomia

(see Chapter 40 of Maternal–Fetal Evidence Based                               5 Rubin’s maneuver (Figure 21.1): Adduction of either the Guidelines). EFW (either clinical or by ultrasound) should anterior (usually) or posterior shoulder can achieve manual

be documented before every labor. ‘disimpaction’ of the anterior shoulder from under the  21-Obstetrics-8026.qxd  5/11/2007  1:11 PM  Page 177
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(a)                                       (b)                                            (c)

 

FFiiggu urre e  2 21 1..1 1

Rubin’s maneuver. (a) and (b) Pressure is exerted on the posterior surface of the most accessible part of the shoulder to facilitate abduction and disimpaction of the anterior shoulder. (c) Further rotation and adduction toward the fetal chest reduces the bisacromial diameter and results in the movement of the shoulders in a transverse position, facilitating passage of the anterior side of the shoulder beneath the pubic arch. (Reproduced from Ramsey et al,5 with permission)

 

symphysis pubis, if space permits the insertion of the hand/

fingers.

 

Wood’s corkscrew maneuver (Figure 21.2):5 Abduction of fetal shoulders through pressure exerted on the anterior

surface of the posterior shoulder can facilitate rotation of

the impacted anterior shoulder to an oblique position and

subsequently into the posterior pelvis, while the posterior

shoulder comes into the anterior pelvis.

 

Delivery of posterior arm

The posterior arm is (internally) flexed at the elbow and

gently extracted from hand to shoulder.

 

Episiotomy

Episiotomy is not absolutely necessary, but might be helpful,

especially to perform the internal maneuvers just described.

 

‘All fours’

In one study, placing the patient in an ‘all-fours’ position

resolved 83% of cases of shoulder dystocia.6                               FFiiggu urre e  2 21 1..2 2

Wood’s corkscrew maneuver. Initial pressure exerted on the anterior

surface of the posterior shoulder facilitates rotation of the posterior

Clavicle fracture                             shoulder anteriorly (upper). With concurrent synchronized

downward pressure, the shoulder ‘screws’ though the maternal

Intentional fracture of the fetal clavicle, preferably performed pelvis, disimpacting the previously impacted shoulder (lower).

‘in-to-out’ (e.g. trying to avoid fetal vessel or lung injury).         (Reproduced from Ramsey et al,5 with permission) 21-Obstetrics-8026.qxd  5/11/2007  1:11 PM  Page 178
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Table 21.2   Documentation in cases of shoulder dystocia               Anesthesia

 

• Date and time note An anesthesiologist should be present to ensure adequate

• analgesia, and prompt preparation for cesarean delivery if  Time of delivery of head

•                                                              needed. Record case as shoulder dystocia

• Which shoulder was anterior (right or left)

• Maneuvers used, in order (see Table 21.1)

• Episiotomy (yes or no, and which type); lacerations                Postpartum

• Time of delivery of shoulders

• Duration of shoulder dystocia (difference between time of         It is important to document all maneuvers used in detail,

• head and shoulder deliveries) and time from delivery of head to delivery of shoulders

• Birth weight (most prognostic variable for neonatal outcome)

Apgar score (at 1, 5, and 10 minutes)

• (Table 21.2). Open and honest communication with the

• Movement of neonatal arms in delivery room (which and         mother and family after delivery is recommended. Umbilical artery pH (recommended)

how much)

• Neonatology personnel present or time of arrival

 

• Destination nursery (special or not)                               Neonatal/infant follow-up • Estimated blood loss (ml)

• Anesthesia (type) Table 21.3 describes the most common palsies associated

• Who was present at delivery? with shoulder dystocia. Erb’s palsy is by far the most com-

• Postpartum counseling to mother/family mon, and the one with the best prognosis. Erb’s palsy is

• Any other data or comments caused by excessive widening of the head–shoulder angle.

Occasionally, an Erb’s palsy can occur on the posterior shoul-

der, via impaction on the sacral promontory. Prolonged

intrauterine maladaptation can result even in total brachial

 

Cephalic replacement plexus palsy. The lower plexus nerves can instead be injured

by the force applied to the arm in abduction or posterior

(Zavanelli maneuver)7 rotation, but not by more violent traction than that which

can produce an Erb’s palsy. 9 In fact in only about 50% of

If all above maneuvers have failed, an attempt can be made

cases of neonatal brachial plexus palsies is shoulder dystocia

at gently pushing the head back into the uterus, and deliver-

present, since the stretching of the nerves occurs because of

ing by cesarean section.

internal disproportional descent of the head and body of the

fetus while the anterior (sometimes posterior) shoulder does

Symphisiotomy 8                                                   2,10 not move. Over 90% of neonates with Erb’s palsy with

shoulder dystocia recover within 1 year, with most recovery

If all above maneuvers have failed, a scalpel can be used to already evident at 3–6 months. Erb’s palsy without shoulder

separate the cartilage of the pubis symphysis to enlarge the dystocia has only a 60% recovery rate, and in about 68% of

pelvis and facilitate vaginal delivery. cases involves the posterior shoulder. Only about 40% of

babies with Klumpke’s palsy recover by 1 year. If permanent

Fundal pressure should be avoided, as it may worsen shoul- injury (5–8%) occurs, there is insufficient evidence to assess

der dystocia (impaction of shoulder).                           if surgery is effective.

 

Table 21.3   Palsies associated with shoulder dystocia

 

Palsy                                     Description                                         Level                  Frequency (%)

 

Erb’s palsy (also known as                 Paralysis of flexion, abduction, internal               C5, C6                      > 98

Erb–Duchenne palsy)                  and external rotation of the forearm

Klumpke’s palsy                        Paralysis of the thumb, fingers, and                  C8, T1                      < 1

pronation of the forearm

Complete brachial plexus palsy           Both Erb’s palsy and Klumpke’s palsy                 C5, T1                      < 1 21-Obstetrics-8026.qxd  5/11/2007  1:11 PM  Page 179

 

Shoulder dystocia 179

 

References                         6. Bruner JP, Drummond SB, Meenan AL, Gaskin IM. All-fours maneu-ver for reducing shoulder dystocia during labor. J Reprod Med 1998;

1.                                                                                        43: 439–43. [II–3] American College of Obstetricians and Gynecologists. Shoulder

dystocia. ACOG Practice Bulletin No. 40, Obstet Gynecol 2002; 105: 7. Sandberg EC. The Zavanelli maneuver: 12 years of recorded experi-

1045–9. [review]                                                             ence. Obstet Gynecol 1999; 93: 312–17. [review]

2. 8. Bjorklund K. Minimally invasive surgery for obstructed labour: a  Gherman RB, Ouzounian JG, Goodwin TM. Brachial plexus palsy: an

in utero injury? Am J Obstet Gynecol 1999; 180: 1303–7. [review] review of symphisiotomy during the twentieth century (including

3. 5000 cases). Br J Obstet Gynaecol 2002; 109: 236–48. [review]  Gonik B, Walker A, Grimm M. Mathematical modeling of forces

associated with shoulder dystocia: a comparison of endogenous and 9. Jennett RJ, Tarby TJ, Krauss RL. Erb’s palsy contrasted with

exogenous sources. Am J Obstet Gynecol 2000; 182: 689–91. [III] Klumpke’s and total palsy: different mechanisms are involved. Am J

4.                                                                                        Obstet Gynecol 2002; 186: 1216–20. [II–3] Buhimschi CS, Buhimschi IA, Malinow A, Weiner CP. Use of

McRoberts’ position during delivery and increase in pushing effi- 10. Sandmire HF, DeMott RK. Erb’s palsy: concepts of causation. Obstet

ciency. Lancet 2001; 358: 470–1. [II–2]                                          Gynecol 2000; 95: 940–2. [III]

5.   Ramsey PS, Ramin KD, Field CS, Rayburn WF. Shoulder dystocia;

rotation maneuvers revisited. J Reprod Med 2000; 45: 85–8. [III]




22-Obstetrics-8026.qxd  5/11/2007  2:21 PM  Page 180

 

22

 

Abnormal third stage of labor*

 

Julie T Crawford, and Jorge E Tolosa

 

KEY POINTS and childbirth, of which one-quarter are caused by one

complication of the third stage of labor, i.e. primary

• Adequate physical examination, intravenous access,         1 PPH. In the developing world, the risk of maternal death

anesthesia and nursing support are important for third- from PPH is approximately 1 in 1000 deliveries, while in

stage complications. developed countries it is about 1 in 100 000 deliveries. In

• Misoprostol, in particular rectally, is helpful even as     developed countries, < 2% of postnatal women are admit-

first agent for treatment of primary postpartum hemor- ted to hospital with secondary PPH, half of them under-

rhage (PPH). going uterine surgical evacuation; in developing

• Oxytocin IV can be used as a uterotonic for PPH. countries, PPH is a significant contributor to maternal

• There is insufficient evidence to assess all other interven-     death.

tions for PPH.

• Umbilical vein injection of oxytocin, or prostaglandin

 

F , or sulprostone IV increase delivery of placenta in 2 α     Etiology

cases of retained placenta.

 

• There is insufficient evidence to assess interventions for     • Lack of efficient uterine contraction (uterine atony) – uterine inversion. commonest cause of primary PPH.

• Retained parts of the placenta.

 

POSTPARTUM HEMORRHAGE      • Vaginal or cervical lacerations.

• Uterine rupture – rare.

 

(PPH)                             • Clotting disorders, uterine inversion, or rupture – extremely rare.

Definitions

 

Primary postpartum hemorrhage

Risk factors

Blood loss at delivery within 24 hours exceeding:

• Vaginal delivery: Risk factors for primary PPH include first pregnancy,  >  500 ml (  ≤  500 ml is considered

physiological) maternal obesity, a large baby, twin pregnancy, prolonged or

• Cesarean delivery: augmented labor, and antepartum hemorrhage. High mul- >  1000 ml (  ≤  1000 ml is considered

physiological). tiparity does not appear to be a strong risk factor, either in

high- or low-income countries, even after controlling for

maternal age. Despite the identification of risk factors, pri-

Secondary postpartum hemorrhage mary PPH often occurs unpredictably in low-risk women.

Excessive blood loss > 24 hours and < 12 weeks postpartum.

 

Complications

Incidence Hypovolemic shock, disseminated intravascular coagula-

About 3% of all births. About 500 000 women die annu- tion (DIC), renal failure, hepatic failure, adult respiratory

ally across the world from causes related to pregnancy    distress syndrome, and death.

*Comprises postpartum hemorrhage, retained placenta, and uterine inversion (see also Chapter 8).
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Oxytocin 20–80 IU IV uterine packing. There no specific trials on oxytocin, or

methergine or PGF vs placebo or vs each other for treat- 2  α

ment of PPH. There is insufficient evidence to identify the

Still bleeding, or also best drug combinations, route, and dose for the treatment

of PPH, or to evaluate the effects of rectal misoprostol

on maternal mortality, serious maternal morbidity, or

Misoprostol 800 g rectally µ                                        hysterectomy rates in women with PPH.

 

• Place Foley catheter to monitor urine output.

Still bleeding                                          •   If retained placental products are suspected, perform

uterine curettage.

No hypertension                                             No asthma               • Transfusion of blood and blood products, as necessary.

• There are no randomized controlled trials (RCTs) on the

following techniques (either against placebo or against

each other):

Methergine 0.2 mg IM • Uterine tamponade: packing, Foley catheter, or  Prostaglandin F  2  0.25 mg IM  α

Sengstaken-Blakemore tube.

FFiiggu urre e  2 22 2..1 1                                                                 • If stable: consider selective pelvic arterial embolization Suggested management of uterotonic agents for primary or ballooning. Fever, contrast media renal toxicity, and

postpartum hemorrhage. leg ischemia are rare but reported complications of

this procedure.

 

Management surgical techniques: suture bleeding sites; uterine  • If unstable or failed management as above, consider

Primary postpartum hemorrhage artery ligation; B-Lynch stitch for uterine compression;

or hysterectomy.

• Obtain help (multidisciplinary approach).                     • If intractable bleeding, consider hemostatic drugs: fac-• Vigorous uterine massage until firm.                             tor VIIa and tranexamic acid. • Identify and repair any vaginal and cervical lacerations.

Place initial suture above the apex. Ensure adequate

exposure; if necessary, transfer patient to surgical suite. Secondary postpartum hemorrhage

 

• Manually explore the uterus; ensure adequate intra- No information is available from RCTs to inform the man- venous (IV) access.  agement of women with secondary PPH.  •  Laboratory tests: complete blood count with platelet concen-

tration, blood type, antibody screen, fibrinogen, fibrin split

products, prothrombin time, and partial prothrombin time.

• Administer uterotonic drugs (Figure 22.1):                  RETAINED PLACENTA

1. Oxytocin 20–80 IU in 1000 ml of normal saline (NS),

fast IV drip, and/or                                         Definition

2. Misoprostol 800–1000 µg rectally

3. Methergine 0.2 mg intramuscular (IM) (if evidence of The placenta is undelivered at > 30 minutes after delivery

hypertension do not administer) every 2–4 hours,     despite active management of the third stage. and/or

4. Carboprost tromethamine (Hemabate; prostaglandin

F   [PGF ]) 0.25 mg IM every 15–90 minutes. 2 α 2 α    Incidence Maximum dose is 2 mg (do not administer if asthma).

The incidence of retained placenta is 0.5–1%.

Rectal misoprostol is a useful ‘first-line’ drug for the treat-ment of PPH. Compared with a combination of IM syn-

tometrine injection and oxytocin infusion, rectal    Etiology misoprostol 800 µg is associated with a statistically signifi-cant reduction in the number of women who continued to     • Preterm birth: incidence is inversely proportional to ges-bleed after the intervention and those who required med-       tational age. ical co-interventions to control the bleeding 2 . There is no     • Cord avulsion: incidence is 3% with controlled cord trac-significant difference between the two groups regarding       tion, especially in inexperienced operators. surgical interventions to control intractable hemorrhage,     • Placenta accreta (be aware of risk factors – see including hysterectomy, internal iliac artery ligation, and/or        Chapter 24).
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Complications                      Incidence

Hemorrhage, infection, or genital tract trauma. Incidence varies widely, but is approximately 1 in 2500

deliveries.

 

Management                   Risks

 

• Provide adequate anesthesia. Excess cord traction, fundal pressure, fundal cord inser- •  Attempt manual extraction.  tions, and abnormal placentations.  •  Once placental margin is identified, gently peel the

placenta from the uterine wall and remove it. May con-

sider ultrasound to ascertain if placental removal is     Management

complete.

• Palpate and massage the fundus until firm.                   Τhere are no RCTs to guide management of uterine inversion. • Umbilical vein injection of oxytocin (10 or 20 IU in 1 or     Suggested management:

2 ml) in NS (18–19 ml) is effective in the management of     • Summon anesthesia and nursing staff.

retained placenta at 20–30 minutes by decreasing the    • Provide large-bore access and IV fluid therapy.

need for manual placental removal compared with NS    • Withhold uterotonic agents.

alone or expectant management.3 No discernible differ-     • To decrease bleeding, avoid separating the placenta.

ence is detected in length of third stage of labor, blood     • Consider pharmacological uterine relaxation:

loss, hemoglobin, change in hemoglobin, blood transfu-       • magnesium sulfate IV bolus 

sion, curettage, infection, hospital stay, fever, abdominal        • terbutaline IV 0.25 mg subcutaneously × 1

pain, and oxytocin augmentation. Umbilical vein injec-       • nitroglycerin 50–500 µg orally or by anesthesia.

tion of NS plus oxytocin compared with umbilical vein     • Manual manipulation of the uterus: reposition the por-

injection of plasma expander is associated with higher,

tion of the uterus that inverted last. Grasp the uterus with

but not statistically significant, incidence of manual

palm with fingers posteriorly and the thumb anteriorly.

removal of placenta, and no difference in blood loss in     • Rare – surgical intervention (laparotomy) if cannot cor-

one small trial.3 Compared with expectant management,

rect by vaginal manipulation alone:

umbilical vein injection of NS alone does not show any       • Huntington procedure – clamps are placed on

significant difference in the incidence of manual removal

of the placenta, and should not be used.

3 the round ligaments 2 cm deep in the inversion and gentle

 

• upward traction applied. Repeat clamping as necessary.  Umbilical vein injection of PGF   20 mg in 20 ml NS is 2 α       • Haultain procedure – an incision is made in the poste-more effective than even 30 IU of oxytocin

in preventing

rior portion of the inversion ring to increase its size

need for manual placental removal, but no difference is

and to reposition the uterus.

observed in blood loss, fever, abdominal pain, and oxy-     • Uterotonic agents when uterus repositioned:

tocin augmentation in a small trial.3 There are no signifi-        • Oxytocin 20–40 IU/L NS IV, Methergine 0.2 mg IM

cant differences in manual removal between NS plus

every 6 hours as needed, or Hemabate 0.25 mg IM

prostaglandin and NS plus oxytocin.

 

•                                                          repeated every 25–60 minutes as needed. Sulprostone, a synthetic prostaglandin E , given as 250 g 2 µ IV over 30 minutes, • Treat PPH or retained placenta as mentioned above.  reduces the need for manual

removal of the placenta by 49% (retained placenta

expelled in 52% of sulprostone cases vs 18% of placebo     References

controls), and is associated with lower blood loss by

avoiding manual removal of placenta.4 1. American College of Obstetricians and Gynecologists. Postpartum

• hemorrhage. ACOG Educational Bulletin No. 243. American College

There is insufficient data to support or refute prophylactic

antibiotics. 2. Lokugamage AU, Sullivan KR, Niculescu I et al. A randomized study  of Obstetricians and Gynecologists; Washington, DC: 1998. [review]

• If continued bleeding, see above for management of comparing rectally administered misoprostol versus syntometrine

PPH. combined with an oxytocin infusion for the cessation of primary post

• partum hemorrhage. Acta Obstet Gynecol Scand 2001; 80(9): 835–9.  Consider diagnosis of placenta accreta.  [RCT, n  =  64 women with PPH  >  500 ml. Syntometrine IM + syntoci-

non IV + 4 placebo tablets per rectum vs 800 µg (4 tablets) misoprostol per rectum + a placebo NS 2 ml IM + placebo crystalloid IV infusion]

 

UTERINE INVERSION 3. Carroli G, Bergel E. Umbilical vein injection for management of retained  placenta. Cochrane Database Syst Rev 2007; 1. [12 RCTs, n  = >  1000]

 

Definition 4. van Beekhuizen HJ, de Groot AN, DeBoo T et al. Sulprostone reduces

the need for manual removal of the placenta in patients with retained

placenta: a randomized controlled trial. Am J Obstet Gynecol 2006; 194:

Collapse of the uterine fundus into the endometrial cavity.        446–50. [RCT, n =103]
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Post-term pregnancy

 

Vincenzo Berghella

 

KEY POINTS Prolonged pregnancy can be defined as a pregnancy that

has lasted until ≥ 41 weeks, or ≥ 287 days, or ≥ 7 days after

• Post-term pregnancy is defined as a singleton pregnancy              2 the EDC. The term postdates can signify a pregnancy that

that has lasted until ≥ 42weeks or ≥ 294 days.                 lasted until ≥ 40 weeks, or ≥ 280 days, but is often defined • Complications include, for the baby, increased incidences differently in the literature and should be probably

of meconium aspiration, intrauterine infection, oligo             1 avoided. All these definitions may have been differently

hydramnios, macrosomia, non-reassuring fetal heart described in the literature, but it is important to be clear

testing (NRFHT), low umbilical artery pH, low 5- when using these terms that everyone involved understands

minute Apgar score, dysmaturity syndrome, and perina- their meaning. These definitions and this chapter’s guide-

tal mortality; for the mother, increased risk of labor     line pertain to singleton gestations. For multiple gestations,

dystocia, perineal injury, and cesarean delivery. please refer to Chapter 38 in Maternal–Fetal Evidence Based

• Pregnancies with risk factors such as maternal    Guidelines.

(e.g. hypertension, diabetes, etc.) and fetal (growth

restriction, etc.) diseases necessitate special management,

as described in the pertinent guidelines.                      Epidemiology/incidence • Prevention of post-term pregnancy can be effectively

achieved with routine early pregnancy (< 20 weeks)                                                  1 The incidence of post-term pregnancy is about 7%.

ultrasound and with stripping of membranes starting at

38 or 41 weeks.

• There is insufficient evidence to assess the efficacy of Etiology/basic pathophysiology

antepartum testing for pregnancies after their due date,

but twice-weekly fetal testing starting at 41 weeks with The most frequent cause of post-term pregnancy is an error

the non-stress test (NST), or NST and amniotic fluid vol-               1 in dating. See Chapter 3 for accurate dating criteria and

ume (AFV), or biophysical profile (BPP) have been pro-     ultrasound benefits, as well as below.

posed.

• At ≥ 41 weeks, even if the cervix is still unfavorable, rou-

tine induction of labor reduces perinatal mortality,    Risk factors/associations

mainly as a result of the decrease in fetal deaths. Routine

induction of labor is associated with a decrease in the Poor (wrong) dating; prior post-term pregnancy; nulliparity;

incidence of cesarean delivery in women who are nulli- long (> 28 days) cycles without early ultrasound; placental

parous, ≥ 41 weeks, induced with prostaglandins, or    sulfatase deficiency; anencephaly; male fetus.

delivered in a center with a cesarean delivery rate >10%.

• In women with a prior cesarean delivery, induction of

labor is associated with an increase in uterine rupture.        Complications

 

Perinatal

Diagnosis/definition Meconium aspiration, intrauterine infection, oligohy-

Post-term pregnancy is defined as a pregnancy that has dramnios, macrosomia, non-reassuring fetal heart testing

lasted until ≥ 42 weeks, or ≥ 294 days, or ≥ 14 days after (NRFHT), low umbilical artery pH, and low 5-minute

the due date (estimated date of confinement or EDC).1     Apgar score have all been associated with post-term 23-Obstetrics-8026.qxd  5/11/2007  1:14 PM  Page 184
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pregnancy. Perinatal mortality (fetal and neonatal deaths)                              5,6 for post-term pregnancy (see also Chapter 3). Accurate is twice as high at ≥ 42 weeks and 6 times as high at assessment of gestational age is extremely important in

≥                              1 43 weeks compared with 39–40 weeks. Dysmaturity syn-    improving perinatal morbidity and mortality. drome is present in about 20% of neonates born post-term, and has some of the characteristics above, as well as possibly

hypoglycemia, seizures, from uteroplacental insufficiency,     Stripping of membranes and unclear long-term outcome but increased risk of infant

1                                                                                      Compared with no sweeping (stripping), sweeping of the

death.

membranes, performed weekly as a general policy in women at term (e.g. weekly starting at 38 weeks), is associated with

Maternal reduced duration of pregnancy and reduced frequency of

pregnancy continuing beyond 41 weeks and 42 weeks 2,7 . To

Women giving birth post-term are at increased risk of labor avoid one formal induction of labor, sweeping of membranes

dystocia, perineal injury, and cesarean delivery with their     must be performed in 8 women. Risk of cesarean section and complications.1                                                maternal or neonatal infection is similar. Serial sweeping of

membranes starting at 41 weeks every 48 hours also decreases the risk of post-term pregnancy from 41% to 23%,

Pregnancy considerations with efficacy both in nulliparous and multiparous women. 8

Discomfort during vaginal examination and other adverse

Every woman should be counseled early in pregnancy that effects (bleeding, irregular contractions) are more frequently

up to 50% of gestations, especially in nulliparous women, reported by women allocated to sweeping, but are not associ-

last until past the due date (EDC). This is physiological, and     ated with complications (see also Chapter 17). natural for humans. The incidence of fetal death is signifi-

cantly higher than that of neonatal death at ≥ 283 days ( ≥                    3 40 weeks and 3 days). In large series, delivery at 38 weeks     Breast and nipple stimulation to

is associated with the lowest risk of perinatal death, but the     reduce post-term pregnancies risk of perinatal death is < 1–2/1000 up to 41 weeks and

6 days.4 Breast and nipple stimulation daily starting at 39 weeks has  It is important to identify risk factors such as

maternal (e.g. hypertension, diabetes, etc.) and fetal (growth not been sufficiently studied to ascertain safety, but it does

restriction, etc.) diseases that necessitate special manage- appear to reduce the incidence of post-term pregnancy by

ment, as described in the pertinent guidelines                  48%.9,10 .

 

Antepartum testing

Management (Figure 23.1)

There are insufficient data to assess the best mode of fetal

Preconception counseling monitoring after the EDC, as there are no trials to assess the

effect of antepartum testing on these pregnancies compared

Women with prior post-term pregnancy are at increased with no testing. Since fetal death rates incrementally increase

risk for recurrent post-term pregnancy. Prevention strate- after the EDC, it seems reasonable to test fetuses to assure

gies should be discussed.                                        well-being, especially at ≥           1,3,4 41 weeks. The most used

options include the non-stress test (NST) (also called

 

Work-up Modified BPP includes NST and ultrasound measurement  cardiography), biophysical profile (BPP), and modified BPP.

Early ultrasound < 20 weeks of gestation can prevent post- of maximum pool depth of amniotic fluid volume

term pregnancy, and therefore the need for induction. (AFV). Other tests have been described, with even less

evidence for efficacy. Doppler ultrasound of any vessel,

including the umbilical artery, is not effective in the manage-

Prevention ment of post-term pregnancy. Compared with fetal moni-

toring using NST and AFV, computerized cardiotocography,

Routine early ultrasound to reduce amniotic fluid index, fetal breathing, fetal tone, and fetal

post-term pregnancies body movements were associated with increased incidence

of inductions and similar outcomes in a small trial in

Compared with no routine early ultrasound,                 women ≥        11 routine early 42 weeks. At ≥ 41 weeks, twice-weekly testing is pregnancy (< 20 weeks) ultrasound reduces by 32–39%                 1 recommended, but is not based on trials (see also Chapter the incidence of post-term pregnancy and of induction     51 of Maternal–Fetal Evidence Based Guidelines). 23-Obstetrics-8026.qxd  5/11/2007  1:14 PM  Page 185
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< cervix – Bishop score ≥ 9 or transvaginal ultrasound  20 weeks

Ultrasound to establish accurate dating cervical length (TVU CL) < 15 mm – as no trials have

focused on or included these pregnancies in sufficient num-

bers. As the complications of induction in these women,

especially if multiparous, are minimal to absent, it seems

reasonable to offer at least, if not recommend, 1  induction  .

≥ 38 weeks

• Consider weekly stripping of membranes

•                                                            a If risk factor present, managed appropriately                            Unfavorable cervix: routine induction

of labor at ≥ 41 weeks 

Compared with expectant management, routine induction

≥ of labor at ≥ 6  41 weeks reduces perinatal mortality  by 80%.  39 weeks

This benefit is from the effect of induction of labor after

•  41 weeks and the decrease in fetal deaths. About 500 induc- Cervical examination

• Consider induction if Bishop score ≥ 9 and/or TVU CL<15 mm tions must be performed to prevent one perinatal death.

The use of analgesia, NRFHT, operative vaginal or cesarean

delivery rates, and other neonatal outcome measures are

similar with induction or expectant management. Routine

0     6                                                  induction of labor is associated with a decrease in the inci-

40 –40 weeks

dence of cesarean delivery in women who are nulliparous,

 

•                                  0    6       b,c Counseling regarding induction at 41 – 41 weeks                ≥ 41 weeks, induced with prostaglandins, or delivered in a • Fetal kick counts every day center with a cesarean delivery rate >10%. Routine induc-

tion is more cost-effective than expectant management.

Women at ≥ 41weeks are more satisfied with induction than expectant management12 (see also Chapter 17 for other

410     6 – 41 weeks                                   induction risks and benefits, as well as management of

Counseling                                  induction).

 

Induction c In women with a prior cesarean delivery, induction is  Expected management  associated with a higher incidence of uterine rupture, espe-

cially in the nulliparous woman with an unfavorable cervix.

Therefore, if the woman desires vaginal birth after cesarean

2x/wk NST/AFV (VBAC), it seems reasonable to wait until 40–41 weeks for

spontaneous labor, but then a repeat cesarean delivery can

be offered to avoid the induction risks. 1

Deliver all women by 42 0        c weeks

 

FFiiggu urre e  2 23 3..1 1                                                              References Management of post-term pregnancy. TVU, transvaginal

ultrasound; CL, cervical length; 2   /wk, twice per week; NST,            1. American College of Obstetricians and Gynecologists. Management ×

non-stress test; AFV, amniotic fluid volume assessment; NRFHT, of postterm pregnancy. ACOG Practice Bulletin No. 55. Obstet

non-reassuring fetal heart testing.                                           Gynecol 2004; 104: 639–46. [review]

2. Berghella V, Rogers RA, Lescale K. Stripping of membranes as a safe

a Risk factor examples include hypertension, diabetes mellitus, fetal method to reduce prolonged pregnancies. Obstet Gynecol 1996; 87:

growth restriction (FGR), multiple gestation, etc. Please see guideline          (6): 927–9. [RCT, n =142] (chapter) pertinent to specific risk factor for management. 3. Divon MY, Ferber A, Sanderson M, Nisell H, Westgren M. A functional

b                                                      0          6 Suggest induction for all women between 41 and 41 weeks.                        definition of prolonged pregnancy based on daily fetal and neonatal cSee Chapter 17 for effective induction management. mortality rates. Ultrasound Obstet Gynecol 2004; 23: 423–6. [II–2,

n = 656 134]

4. Smith GCS. Life-table analysis of the risk of perinatal death at term

and post term in singleton pregnancies. Am J Obstet Gynecol 2001;
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Placenta previa, placenta

 

accreta, and vasa previa*

 

Vincenzo Berghella

 

KEY POINTS bleeding; other obstetric complications; serious

maternal medical disorders; lack of telephone at

• Total (complete) placenta previa is defined as a placenta home; or lack of immediate transport from home  are

that covers the internal os. Marginal (incomplete) pla-       usually managed in the hospital.

centa previa is defined as a placenta that comes within     • The best GA for delivery of a woman with placenta

0.1–2.0 cm of the internal os but does not cover it. Low- previa is unknown, but most authors recommend

lying placenta is defined as a placenta that comes       around 36–38 weeks.

between 2.1–3.5 cm from internal os.                        • Women with a complete placenta previa should be deliv-• Placental location should be assessed any time an ultra-       ered by cesarean. If the placenta is within 1–2 cm of the

sound is performed. If placenta previa is suspected, a       internal os, a cesarean delivery should be offered. In

transvaginal ultrasound (TVU) should be performed.         women with the placenta ≥ 2 cm from the internal os, a • The risk of previa at delivery depends on several factors,       trial of labor should be encouraged.

especially gestational age (GA) at detection, how many     • Risk factors for placenta accreta include prior cesarean

millimeters the placenta overlaps the internal os or its       delivery, placenta previa, prior uterine surgery, prior

distance from it, prior cesarean delivery, etc. Most previa myomectomy, prior dilatation and evacuation (D&E),

diagnosed before the third trimester resolve. Asherman’s syndrome, submucosal leiomyomata,

• Women who have the inferior edge of the placenta ≥ 1 cm       maternal age ≥ 35 years old, multiparity, and smoking.

from the internal os at around 20 weeks do not require     • Complications of placenta accreta include hysterectomy,

further ultrasounds for placental location. injury to other organs, blood transfusion, disseminated

• All patients with suspected placenta previa (i.e. inferior intravascular coagulation (DIC), infection, death,  as

placental edge < 1 cm from the internal os or overlying the        well as preterm birth (PTB) and small for gestational

os by < 2.5 cm at around 20 weeks) should be rescanned at       age (SGA).

least once between 32 and 35 weeks’ gestation to assess for     • There are no trials to assess any interventions in the

persistence of true placenta previa. Measuring distance management of placenta accreta. There are benefits and

from placental edge to internal os in the third trimester        risks for all three main approaches, which are attempts

can help estimate the risk of bleeding with trial of labor.           at spontaneous placental delivery, planned hysterec-• For patients with low-lying placenta or marginal previa,       tomy, and expectant/medical management. Although

velamentous cord insertion, succenturiate lobed or bilobed an attempt at placental delivery is a common approach,

placenta, vasa previa should be excluded by TVU. planned hysterectomy is associated with the least com-

• All patients with prior cesarean delivery and placenta plications and should be offered if the diagnosis is

previa need at least some comment on signs (see Table highly suspected and the woman does not desire further

24.4) on ultrasound regarding the degree of concern for fertility. Expectant/medical management has been

placenta accreta. insufficiently studied, and should be considered only

• Women with placenta previa and either hemodynamic when the woman wants to preserve her fertility and no

instability; other causes of bleeding; ≥ 3 episodes of       active uterine bleeding is present.

 

*For normal or abnormal third stage, including postpartum hemorrhage, retained placenta, and uterine inversion, see Chapters 8 and 22. 24-Obstetrics-8026.qxd  5/11/2007  1:15 PM  Page 188
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PLACENTA PREVIA               Epidemiology/incidence

 

Diagnoses/definitions The incidence of placenta previa at term is 0.5–2%. The

incidence of placenta previa is much higher earlier in gesta-

(established by transvaginal tion, but most of these cases resolve, especially when

ultrasound – TVU) detected in the first or second trimester (Table 24.1).

• Total (complete) placenta previa – placenta covers the

internal os.                                                      Risk factors/associations

• Marginal (incomplete) placenta previa – placenta edge

comes within 0.1–2.0 cm of the internal os but does not Prior cesarean delivery, any other uterine surgery (e.g.

cover it. dilatation and evacuation [D&E], dilatation and curettage

• Low-lying placenta – placenta comes between 2.1 and [D&C], hysteroscopy, etc.), multiparity, cocaine abuse.

3.5 cm from internal os.

 

The use of the term partial placenta previa should be     Complications (Table 24.2) discontinued. Total placenta previa can cover the internal os

symmetrically or asymmetrically. Asymmetric placenta    Preterm birth (PTB) < 37 weeks, neonatal death (1%), previa may resolve in the third trimester and evolve into a                                                  1 antepartum and/or postpartum hemorrhage. marginal previa. Many studies have differing definitions for

all of these terms.

 

Management

 

Symptoms                      Principles

About two-thirds of complete placenta previas at delivery Placental location should be assessed any time an ultra-

have antepartum vaginal bleeding. Therefore about 33%    sound is performed. If placenta previa is suspected, a TVU do not have any symptoms before possibly catastrophic    should be performed. A change in the relative position of complications at delivery if not previously identified by     the placenta in respect to the internal os (placental migra-ultrasound.                                                  tion) is observed in all cases, with some estimating this

 

Table 24.1 Prediction of previa persistence until delivery according to gestational age at ultrasound detection, type of previa, and prior

cesarean delivery 2, 4–8

 

GA at detection

11–14 weeks     15–19 weeks      20–23 weeks        24–27 weeks      28–31 weeks    32–35 weeks

 

Incidence (%)                  42               10               4                  3                2               1

Incomplete previa, a no NA           6            11             12           35           39

prior cesarean (%)

Incomplete previa,              NA               7                50                 40               38              63

prior cesarean (%)

Complete previa, no             NA              20               45                 56               89              90

prior cesarean (%)

Complete previa,               NA              41               73                 84               88             89

prior cesarean (%)

Overall                          <1              3–12             14–34               49               62              73

Degree of overlap (mm)    ≥ 15–25 mm: 5    ≥ 25 mm: 40    ≥ 25 mm: 90–100   ≥ 20 mm: 90–100       NA            NA

and persistence of

previa (%)

 

a                                          4 Incomplete previa defined as placental inferior edge partially covering or reaching the margins of the internal os. GA, gestational age; NA, not available. 24-Obstetrics-8026.qxd  5/11/2007  1:15 PM  Page 189
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Table 24.2   Complications of placenta previa1

 

Placenta              PTB < 37 weeks (%)    Antepartum hemorrhage (%)    Cesarean delivery (%)    Postpartum hemorrhage (%)

 

Complete previa              33                        57                        100                        12

Marginal previa               23                        48                         90                          5

Low-lying placenta             8                          28                          37                          8

PTB, preterm birth.

 

migration at an average of 0.5 cm/week in marginal and       All patients with suspected placenta previa (i.e. inferior low-lying placentas.2 The placenta does not in fact migrate.     placental edge < 1 cm from the internal os or overlying the The apparent upward movement is due to the growth and    os by < 2.5 cm at around 20 weeks) should be rescanned at development of the lower uterine segment. Another con-     least once between 32 and 35 weeks’ gestation to assess for current explanation may be that in some cases part of the     persistence of true placenta previa. Measuring the distance placenta overlying the internal os undergoes atrophy. This from the placental edge to internal os in the third

may also lead to vasa previa and/or a succenturiate lobe. trimester can help to estimate the risk of bleeding with

trial of labor.

For all patients (especially those with previa), the placen-

Work-up                               tal cord insertion (PCI) site should be identified. If there is

 

Pelvic examination a velamentous cord insertion, serial scans for fetal growth

should be ordered.

Because of the reliability of ultrasound for diagnosis of For patients with succenturiate placental lobes or mar-

previa, the technique of double set-up examination is ginal previa in which the PCI is low or cannot be easily iden-

unnecessary in most cases. However, if employed, double tified, vasa previa should be excluded by TVU (see below).

set-up examination should be performed in the operating All patients with prior cesarean delivery and placenta

room (OR) with the patient prepped and draped for previa need at least some comment on ultrasound regard-

cesarean delivery. ing the degree of concern for placenta accreta (see below).

 

Ultrasound                             Prenatal care

All patients with total placenta previa should be on pelvic

Transvaginal ultrasound is the gold standard test for the diagnosis of placenta previa. It is very safe in these women.3 rest (no vaginal penetration). Activity recommendations in

women with marginal previa should be individualized and

The risk of previa at delivery depends on several factors

based on GA, prior bleeding, and the distance between the

(see above), especially gestational age (GA) at detection, how

placenta and the internal os. There is no evidence to sup-

many millimeters the placenta overlaps the internal os or its

distance from it, prior cesarean delivery, etc. Most                  11 port the use of autologous blood donation/transfusion for

placenta previa.

previa diagnosed before the third trimester resolve (see Table 24.1).2,4–8 Interestingly, pregnancies with ‘resolved’ pla-

centa previa or even low-lying placenta are still at increased     Therapy/interventions risk for third trimester bleeding, uterine atony, hemorrhage,

 

from the internal os at around 20 weeks do not require fur-Women who have the inferior edge of the placenta ≥ 1 cm     hospitalization cesarean delivery, and prolonged hospitalization.9                Management at home vs ther ultrasounds for placental location as they are exceed-     Women with hemodynamic instability, other cause of

ingly unlikely to have placenta previa at delivery if the     bleeding, ≥ 3 episodes of bleeding, other obstetric compli-ultrasound was done accurately. Women who have the infe- cations, serious maternal medical disorders, lack of tele-

rior placental edge overlapping the internal os by ≥ 25 mm phone at home, and lack of immediate transport from

at around 20 weeks have been reported to almost always     home have not been studied in a trial in regards to home have persistence of previa even by term10 (see Table 24.1),     management, as they are usually managed in the hospital. and therefore may also not benefit from ultrasound follow- Home vs hospitalization is obviously associated with about

up, as they require cesarean delivery in all cases.2 18.5 reduced days of length of stay in hospital antenatally in a  24-Obstetrics-8026.qxd  5/11/2007  1:15 PM  Page 190
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small trial.12 There is little evidence of any clear advantage        If the placenta is within 1 cm of the internal os, a or disadvantage to a policy of home vs hospital care, with     cesarean delivery should be offered. similar maternal and fetal outcomes. The one woman who There are insufficient data to make a firm recommenda-

had a hemorrhage severe enough to require immediate    tion if the placenta is 1.1–2.0 cm from the internal os. transfusion and delivery was in the home care group.    A cesarean delivery can also be offered, as few women who Women with hemodynamic instability, other cause of attempt a vaginal delivery are successful, and may have

bleeding, ≥                                                                                 2 3 episodes of bleeding, other obstetric complica-complications (see Table 24.2). Patients may labor only as tions, serious maternal medical disorders, lack of telephone long as they have been informed of the increased risks and

at home, and lack of immediate transport from home were that the facilities and personnel are available for emergent

excluded from this study.12                                      operative delivery if necessary.

So after an antenatal bleeding episode related to placenta       In women with the placenta ≥ 2 cm from the internal os,

previa, women may be allowed to go home if they do not    a trial of labor should be encouraged. In low-lying placenta, have fresh bleeding for a period of 4–7 days after admission,     when the placenta is at least 2 cm from the internal os, in the absence of the above criteria. patients should be encouraged to undergo trial of labor, but

need to be informed of the slight increased risks of bleeding

 

Cervical cerclage and cesarean delivery (see Table 24.2), and should deliver

where facilities and personnel are available for emergent

Cervical cerclage does not appear to be an effective inter- operative delivery if necessary. 16 When the distance from

vention for women with placenta previa the placental edge to the internal os is ≥ 3 cm, there appears  .  Cervical cerclage

vs no cerclage is associated with a 4.8 days reduced length of to be no increased risk of bleeding, and attempted vaginal

stay in hospital antenatally, reduced risk of PTB                 delivery should be encouraged. < 34 weeks by 55%, of the birth of a baby weighing < 2 kg by 66%, or of having a low 5-minute Apgar score by 81% in two small

 

trials.13–15 In general, these possible benefits were more     PLACENTA ACCRETA evident in the trial of lower methodological quality.

Diagnosis/definition

Tocolysis Placenta accreta is defined as a placenta which is abnormally

There is insufficient evidence (no trials) to assess the effect adherent and sometimes invasive to the uterus, due to total

of tocolysis in the management of placenta previa. or partial lack of the decidua basalis layer. The Nitabuch

membrane, a fibrinoid layer that separates the deciduas

basalis from the placental villi, is imperfectly developed.

Antepartum testing Unfortunately, the diagnosis is controversial. Postpartum

histological examination would require both placenta and

There are insufficient data to assess the effect of antenatal

uterus, and sampling of the whole interface, conditions that

testing on outcomes.

are almost never present. If only the placenta is examined

histologically, the specimen is usually in pieces, only a few

Delivery placental surfaces are sampled, and small areas that might

contain myometrial tissue may be missed. So, in cases of

There is insufficient evidence to assess the best timing

clinically suspected placenta accreta, failure to demonstrate

and mode of delivery for women with different types of

adherence of myometrial tissue to the maternal surface of

placenta previa, with no trials available. Suggestions are

based on retrospective cohort studies of limited quality, and        17 sis. the placenta cannot always be used to exclude this diagno-should be interpreted cautiously.                                                                         17 tological examination is not uncommon. Moreover, incidental finding of placenta accreta at his-The diagnosis of

placenta accreta may be suspected by history (especially

Timing:   Selected women with placenta previa and vaginal bleeding of < prior cesarean delivery) or by ultrasound, but it is not 100%

3 episodes can be managed as outpatients

accurate by these methods (see below).

between 24 and 36 weeks. The best GA for delivery of a

woman with placenta previa is unknown, but most authors

recommend 36–38 weeks and some consideration for possi-

ble fetal lung maturity (FLM) amniocentesis.                   Epidemiology/incidence

Mode: Women with a complete (covering the internal os) 1/2500 deliveries (and increasing, as cesarean delivery rates

placenta previa should be delivered by cesarean.                increase).
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Classification                          Complications

• Placenta accreta (vera): chorionic villi are attached     • Maternal: hysterectomy, injury to other organs, blood

directly but do not invade the myometrium.                   transfusion, DIC, infection, and death (< 1–7%) (see • Placenta increta: placental villi invade the myometrium.        Table 24.3). • Placenta percreta: placental villi invade beyond the whole     •                                                      19 Perinatal: PTB and small for gestational age (SGA).

myometrium, into the uterine serosa and possibly into

adjacent organs (especially the bladder).

Management

There are no trials to assess any interventions in the

Risk factors/associations              management of placenta accreta.

 

Prior cesarean delivery (Table 24.3).18 Most morbidity from     Work-up repeat cesarean delivery derives from accreta and hysterec-

tomy. Risk factors include placenta previa, prior uterine     Ultrasonography is the gold standard for antenatal diagno-surgery, prior myomectomy, prior D&Es, Asherman’s syn- sis of placenta accreta. Ultrasonographic signs of placenta

drome, submucosal leiomyomata, maternal age ≥ 35 years     accreta are shown in Table 24.4.20 It is important to know old, multiparity, and smoking. that even the combinations of all these signs is not 100%

 

Table 24.3                                                                                                             18 Risk of placenta previa and/or accreta (and other complications) according to number of prior cesarean delieveries

 

1st CD          2nd CD         3rd CD          4th CD          5th CD         ≥ 6th CD

 

Previa (%)                      6.4               1.3               1.1                2.3               2.3               3.4

Accreta (no previa) (%)          0.03              0.2               0.1                0.8                0.8                4.7

Accreta (previa) (%)              3.3              11                40                 61                67                67

Hysterectomy (%)              0.7              0.4              0.9               2.4               3.5               9.0

Blood transfusion (%)           4.0               1.5               2.3                3.7               4.3              15.7

Cystotomy (%)                0.1              0.1              0.3               1.2              1.9              4.5

Ureteral injury (%)               0.03              0.01              0.02               0.07               0.4                1.1

Bowel injury (%)                0.1               0.1               0.1                0.3               0                 1.1

CD, cesarean delivery.

 

Table 24.4   Ultrasonographic signs of placenta accreta

 

Gray-scale signs                                                     Color Doppler signs

 

Loss of retroplacental hypoechoic zone                              Dilated vascular channels with diffuse lacunar flow

Progressive thinning of the retroplacental                            Irregular vascular lakes with focal lacunar flow

hypoechoic zone (myometrium) < 2 mm

Multiple placental lakes                                               Hypervascularity linking placenta to bladder

Thinning of the uterine serosa–bladder wall complex (percreta) Dilated vascular channels with pulsatile venous flow over cervix

Elevation of tissue beyond the uterine serosa – extension of the       Poor vascularity at sites of loss of hypoechoic zone

placenta beyond the myometrium (percreta)
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sensitive and/or specific for the diagnosis for accreta. Most     Delivery studies report sensitivity, specificity, and positive and nega-

tive predictive values of about 80–90%.20                                It is advisable to perform the delivery in the main OR rather Three-dimensional and power Doppler ultrasound have been insufficiently than in Labor and Delivery (L&D) OR. These cases should

studied to be assessed adequately. be the first scheduled operations of the day. If done in the

Further evaluation of possible placenta accreta includes L&D OR, expect a long operating time and therefore reserve

magnetic resonance imaging (MRI) at least two cesarean delivery slots. The best GA for delivery  (especially T  and  2

short tau inversion recovery [STIR] images), which may be of a woman with placenta accreta is unknown, but most

informative, especially for posterior previas and to assess authors recommend 36–38 weeks and some consideration

possible bladder involvement.21 for possible FLM amniocentesis. Consider a course of  Cystoscopy can be consid-

ered in cases where bladder invasion is highly suspected by steroids for elective cesarean delivery before 39 weeks. If

radiologic studies. patient accepts, arrange for two doses to be given 24 hours

apart, with the second dose to be administered at least

24 hours before delivery. There are three main approaches

Preparations and plans for delivery         to managing placenta accreta after cesarean delivery.

 

If placenta accreta is suspected, appropriate counseling and     Attempt at delivery of placenta:   In many cases, as accreta preparations should be made. Multidisciplinary management cannot be confirmed with 100% accuracy by radiological

is important. Labor and delivery staff should be notified studies, an attempt at spontaneous placental delivery is

regarding delivery plans and location, as well as nursing, made. A bladder flap may be beneficial in case a hysterec-

surgery, anesthesia, and neonatology staff. Interventions have tomy is later necessary. A uterine incision should be made, if

not been tested in any trial, and so each intervention should be possible, away from the placenta, which therefore should be

discussed with patients, making sure they understand that the ‘mapped’ by ultrasound beforehand. If spontaneous placen-

interventions have not been clearly shown to improve out- tal delivery fails, the operator must decide if either manual

comes and their utilization is not considered a ‘standard of placental removal in pieces or hysterectomy is the next

care.’ Complications should be reviewed, as well as approach to intervention, based on several factors, including the degree

management, with consideration of different options: attempt of invasiveness and amount of bleeding. Areas of the

at placental delivery, planned hysterectomy, or expectant man- placental bed which will bleed can be oversewn with

agement. Additional preventive or therapeutic interventions as     sutures, but usually these are in the very low uterine seg-described below should be discussed, allowing patient input ment and cervix, and often continue to bleed despite sutur-

into management given the lack of trials guiding care.              ing or uterotonics. Ligation of blood supply is often not

Preoperative laboratory tests include at least type and beneficial, given the high number of collateral vessels.

crossmatch. Notify blood bank: blood products should be     Packing has been used as a temporary measure to control available in the OR at the time of the procedure. Consider     bleeding. Hysterectomy may be necessary if uterine bleed-reserving cell saver for the OR. Consider bowel prep: clear ing cannot be controlled, hopefully before massive blood

liquids day before procedure; Fleets Phospho-soda or Fleets loss and cardiovascular instability. Given most bleeding is

enema are options. from the lower part of the uterus, total hysterectomy

including the cervix is usually necessary. Gravid hysterec-

 

Notification of back-up consultants tomy is associated with an incidence of maternal mortality

of up to 7%, with a 90% incidence of transfusion, 28% inci-

Anesthesia: dence of postoperative transfusion, and a 5% incidence of  Notify of possible need for massive transfu-

sion, and for central monitoring.                               ureteral injuries or fistula formation.23

 

Urology:   Notify for possible cystoscopy, with possible     Planned hysterectomy:   If the diagnosis is highly suspected placement of ureteral stents in OR pre-procedure, with by history and radiological studies (e.g. multiple prior

standby for possible back-up. cesarean deliveries, placenta previa, and several ultrasono-

graphic findings of placenta accreta), and the woman does

CVIR: CardioVascular and Interventional Radiology may     not desire further fertility (e.g. had requested tubal ligation), be notified for placement of uterine artery catheters and/or it might be prudent to deliver the neonate and proceed with

balloons or coils/plugs pre-procedure vs standby. This    hysterectomy while the placenta remains attached.24 In these intervention has not been studied in a trial, and even case- controlled situations, maternal morbidity of gravid hysterec-

control studies do not confirm its efficacy.22                      tomy may be decreased, but fertility is lost.

 

Gyn/Oncology:   A gyn/oncologist or other experienced    Expectant or medical management:   There are over a pelvic surgeon should be notified as possible back-up. dozen reports of expectant or medical management of  24-Obstetrics-8026.qxd  5/11/2007  1:15 PM  Page 193
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placenta accreta. The placenta is left in situ, with either     Risk factors/associations no therapy or, most commonly, methotrexate therapy. Medical management should be considered only when Low-lying placenta or marginal previa, velamentous cord

the woman wants to preserve her fertility and no active insertion, succenturiate lobed or bilobed placenta, multiple

uterine bleeding is present. The cord is ligated, and the     gestations, and in vitro fertilization (IVF). uterus closed with the placenta in situ. Antibiotic pro-

phylaxis is suggested given the risk of infection, and

short-term uterotonics for postpartum hemorrhage pre-     Complications vention, but there are no trials on these interventions.

Follow-up is carried out with serial ultrasounds to mon- Low Apgar scores, neonatal anemia with need for transfu-

itor involution and decrease in placental vascularity.                                     26 sion, and perinatal mortality (36%). Quantitative human chorionic gonadotropin (HCG)

should be monitored serially. If HCG levels plateau, or

uterine size or placental vascularity do not decrease by 72     Management hours, methotrexate is usually given as 1 mg/kg on alter-

nate days for a total of 4–6 doses, or according to HCG     Principles levels and ultrasonographic findings. 25 Women on

Timing of bleeding with antenatally diagnosed vasa previa

methotrexate should be monitored with liver function

is variable, and impossible to predict.

tests (LFTs), platelet counts, and creatinine levels. Over

90% of the reports state successful outcomes, with future

 

pregnancies and avoidance of gravid hysterectomy.    Work-up In some cases, hysterectomy may be needed for late-

occurring hemorrhage. Women with risk factors (see above) should have a TVU,

possibly using color Doppler, for evidence of vessels overly-

ing or in close proximity to the internal os. Not all vasa pre-

Postpartum via can be detected, even by very careful experienced

operators using color Doppler. Prenatal diagnosis of vasa

Consider reservation of an intensive care unit bed.

previa is associated with a 3% perinatal mortality, compared

with a 56% mortality in cases not diagnosed prenatally.26

 

VASA PREVIA

 

Diagnosis/definition Data to support the management of antenatally diagnosed  Therapy

Umbilical vessels, unsupported by placenta or cord, run vasa previa are currently lacking. Hospitalization after

through the membranes below the presenting part, going viability may be reasonable, but is not supported by trial

over, or in close proximity to, the internal os. data. Cesarean delivery is recommended for all women at 35

weeks, or earlier if preterm premature rupture of mem-

branes (PPROM), preterm labor (PTL), or significant

Symptoms                      bleeding occur.26

Usually asymptomatic.
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Abruptio placentae

 

John F Visintine

 

KEY POINTS                       Definition

• Approximately 0.5–1% of all pregnancies are compli- Placental abruption (also known as abruptio placentae) is

cated by placental abruption. defined as a premature separation of a normally implanted

• Nearly 50% of women with placental abruption have no     placenta.

identifiable risk factors. Risk factors include abruption in a

prior pregnancy, maternal hypertensive disorders, advanced

maternal age, smoking, cocaine, polyhydramnios, multiple     Signs and symptoms

gestation, (preterm) premature rupture of membranes,

chorioamnionitis, elevated maternal serum alpha-fetopro- Signs and symptoms of placental abruption are shown in

tein                                                                            1 , and abdominal trauma. Association with thrombophil-Table 25.1. About 10% of abruption present with only

ias has not been confirmed by prospective studies. concealed (occult) bleeding. Occasionally the presenting

• Complications include antepartum and postpartum    sign is fetal death.

hemorrhage, disseminated intravascular coagulation

(DIC), and acute renal failure, as well as perinatal mor-

tality, preterm delivery, fetal hypoxia and/or exanguina-     Epidemiology/incidence

tion, and growth restriction.

• The diagnosis of placental abruption is primarily a clini-     Approximately 0.5–1% of all pregnancies are compli-

cal one. History, physical examination, laboratory and     cated by placental abruption.2 This incidence in the

ultrasonographic    studies guide management.    USA has recently increased, mainly in the African-

Ultrasound is primarily useful in ruling out other causes American population, the ethnic group at highest

of third trimester bleeding.                                    risk, especially for severe (or grade 3) abruption.2 About • There are no trials to assess any intervention for preven- 60% of abruptions occur preterm, and 50% occur prior

tion of abruption or its complications.                        to labor. • Prompt delivery is indicated if the pregnancy is near term.

However, if < 34 weeks, expectant management for mild

(grade 1) abruptions may allow time for glucocorticoid

administration. Maternal or fetal compromise necessitates

delivery. A decision to delivery interval of ≤ 20 minutes       Table 25.1   Clinical findings in women with placental

is associated with a substantial reduction in neonatal               1 abruption

morbidity and mortality in cases of fetal bradycardia.

• The mode of delivery is dependent primarily on the      Clinical finding                                 Percent

condition of the mother and fetus:

• Vaginal bleeding  78

in most cases, for mild abruption (grade 1, no evidence

of maternal or fetal compromise) – vaginal delivery is       Fetal non-reassuring testing                            60 indicated

•                                                      Uterine–abdominal moderate abruption (grade 2, evidence of fetal non-

tenderness/back pain 66

reassuring testing) – rapid delivery typically by

cesarean  Uterine contractions ( > 5/10 minutes) 17  is indicated

• severe abruption (grade 3, fetal demise, often with      Uterine hypertonus                                 17

DIC) – vaginal delivery is indicated.
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Genetics                             Table 25.3 Risk factors for placental abruption

 

The association of placental abruption with thrombophilia      Prior abruption has not been confirmed in prospective studies, with insuffi-       Chronic hypertension cient evidence so far (see Risk factors section).                     Severe pre-eclampsia

Smoking

Cocaine

Etiology/basic pathophysiology        Chorioamnionitis

Unexplained elevated MS-AFP

The etiology of placental abruption is not completely      (P)PROM understood. Premature separation of the placenta and      Advanced maternal age

Polyhydramnios

the resultant decidual hemorrhage are thought to result

from rupture of small arterial vessels in the basal layer      Trauma Multiple gestation of the decidua. Gross findings associated with placental      Thrombophilia? abruption include adherent retroplacental clot with

depression or disruption of the underlying placental tis-     MS-AFP, maternal serum alpha-fetoprotein; sue. Placental bed biopsies in cases of placental abrup-     (P) PROM, (preterm) premature rupture of membranes. tion show an absence of physiological trophoblastic

invasion, dilated vessels, and recent thrombosis.3 Microscopic changes associated with abruption resulting

in perinatal mortality include thrombosed arteries and

 

necrosis of the deciduas basalis, and large recent infarcts     Risk factors/associations and stromal fibrosis in the terminal villi of the placental

parenchyma. 4 Couvelaire first reported a severe form of    (Table 25.3) placental abruption characterized by hemorrhagic infil-

tration between myometrial fibers that extends to the Nearly 50% of women with placental abruption have no

serosal surface.5                                                                                                           7 As fetal growth restriction (FGR) is seen identifiable risk factors. in about 80% of cases of abruption, the condition proba-

bly represents the final expression of a long-standing    • History of an abruption in a prior pregnancy: the risk of pregnancy disorder.                                                                     8 recurrence is about 5–17%. After two abruptions, the

risk of recurrence is about 25%.

• Maternal hypertensive disorders: associated with up to

Classification (Table 25.2) almost 50% of grade 3 abruption cases. In particular,

chronic hypertension (incidence 1.5–2.5%, odds ratio

A uniformly accepted classification system for placental       [OR] = 2.8), superimposed pre-eclampsia (about 3%), abruption does not exist. The clinical classification system       and severe pre-eclampsia (OR = 4.1), but not mild originally published by Page in 1954 has been used by subse-        pre-eclampsia (OR = 0.9), are associated with placental quent authors as a means of grouping placental abruptions                 9,10 abruption. The underlying maternal vascular disease is in those that can be potentially managed conservatively       the etiology of both hypertension and abruption. (grade 1) and those that require more aggressive manage-     • Advanced maternal age is associated with placental ment (grades 2 and 3).6                                                                                                  11 abruption (OR = 1.6).

 

Table 25.2   Clinical classification of placental abruption

 

Clinically evident          Uterine                      Maternal                Maternal                 NRFHR

Gradea          bleeding                 tenderness/tetany           hypotension            coagulopathy            testing

 

1                Yes                      Yes or no                   No                    No                      No

2                Yes or no                 Yes                        No                    Rare                    Yes

3                Yes or no                 Yes                        Yes                     Often                   Death

 

aGrade 0: diagnosis based on examination of the placenta. NRFHR, non-reassuring fetal heart rate.

Adapted from Sholl 6
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• Smoking: a 90% increase in abruption in women who    Perinatal

smoke compared with controls. Smoking is responsible

for 15–25% of episodes of abruption.9                                   Perinatal mortality (both fetal and neonatal deaths) varies

•                              12                                                               26 from 4 to 12/1000. This high perinatal mortality with Cocaine: 1.9% rate of abruption.

• abruption is attributable, in part, to its association with  Polyhydramnios  has been associated with placental

abruption in patients > 37 weeks’ gestation.13                      preterm delivery. Of the excess perinatal deaths, about 55%

• can be attributed to prematurity. The remaining perinatal  Multiple gestation:  1.2% risk of abruption in twins, 1.5%

in triplets.14                                                                  mortality is associated with fetal hypoxia, exanguination,

•                                                      and FGR. Preterm premature rupture of membranes (PPROM):

OR    15 = 3.5. Evidence of old decidual hemorrhage can be

found in nearly 40% of placentas from patients with

PPROM.16                                       Management (Figure 25.1) •                        15 Chorioamnionitis: OR = 9. Neutrophil infiltration of the

fetal membranes and cervix as seen with PROM and Unfortunately there are no trials to assess any interven-

chorioamnionitis is associated with placental abruption.17 tion for prevention of abruption or its complications.

• Recommendations for management are primarily based  Unexplained  elevated maternal serum alpha-fetoprotein

(MS-AFP) in the second trimester: OR = on expert opinion or at best retrospective case-control  6–10 for placen-

tal abruption.18,19                                                                      studies.

• Acquired and inherited thrombophilia have been associ-

 

V Leiden homozygote (OR                           Prevention = ated with abruption only in case-control studies:20 factor 17), factor V Leiden het-

erozygote (OR = 6), prothrombin (G20210A) gene muta- Smoking cessation counseling, avoidance of cocaine, and, if

tion (OR = 29), methylenetetrahydrofolate deficiency possible, avoidance of other risk factors can prevent abrup-

(OR = 2), homocysteinemia (OR = 3), activated protein C     tio placentae.

resistance (OR = 6), and anticardiolipin immunoglobulin

G (IgG) antibodies (OR      21 = 20). The first prospective

study of women who were heterozygous for factor V    Preconception counseling

Leiden found no increased risk of adverse pregnancy

outcomes, including placental abruption.22 Women with risk factors should be counseled regarding the

• risk and complications of placental abruption, as well as  Abdominal trauma  is a recognized cause of placental

abruption, but is responsible for only 1% of cases. 23      interventions for its prevention.

See also Chapter 25 in Maternal–Fetal Evidence Based

 

Guidelines.                                                    Work-up

 

Complications and confirmed by gross or histological examination of  • The diagnosis of abruption is usually made clinically,

Maternal the placenta. Placental abruptions may, however, be

occult, at times presenting as preterm labor, and going

• Antepartum hemorrhage remains a leading cause of undiagnosed until after delivery. Using the clinical crite-

maternal mortality. For pregnancies ending in stillbirth, ria listed in Table 25.1, as well as ultrasound evaluation,

hemorrhage related to abruptio placentae is the leading the diagnosis of placental abruption is made prior to

cause of maternal mortality.24                                                                                      1 delivery in only 62% of cases, so that >30% of cases of • Disseminated intravascular coagulation (DIC) was first abruption may go undiagnosed until examination of the

reported to occur in association with placental abruption       placenta after delivery.

by De Lee in 1901.25 The development of DIC is thought     • History and physical examination, as well as appropriate

to be due to a release of thromboplastins, as well as con- laboratory and ultrasonographic studies, guide manage-

sumption of coagulation factors secondary to an enlarg- ment. Routine assessment should be conducted, includ-

ing hematoma. Nearly 30% of patients who present with       ing vital signs, oxygenation status, and urine output.

a severe (grade 3) abruption develop DIC.                      Laboratory assessment may include a hematocrit, • Acute renal failure is a potential maternal complication       platelet count, coagulation studies (prothrombin time

associated with abruption. Fortunately the incidence of       [PT], partial thromboplastin time [PTT], fibrinogen),

acute renal failure appears to be decreasing, possibly due blood type and screen, or cross-match, serum creatinine,

to improved medical management.                          and a drug screen. Other causes of third trimester bleed-• Postpartum hemorrhage secondary to uterine atony is       ing must be excluded. The differential diagnosis includes

associated with abruption, as are postpartum anemia and       placenta previa, vasa previa, cervical lesions (e.g. malig-

infection.                                                       nancy), and vaginal lesions. 25-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 198
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Diagnosis of abruption

 

< 34 weeks’ gestation                      ≥34 weeks’ gestation

 

Maternal or fetal compromise         No maternal or fetal compromise

Deliver

Severe abruption (grade 2 or 3)             Mild abruption (grade1)

 

Deliver                       Conservative management                      Deterioration of maternal Fetal monitoring 

or fetal status

Steroids for fetal lung maturity  

 

Consider delivery after 34 weeks

Deliver

 

FFiiggu urre e  2 25 5..1 1

Management of abruptio placentae.

 

• An ultrasound examination is useful primarily in the     • Laboratory findings (Table 25.4) associated with placen-

exclusion of placenta previa or vasa previa. The sensitiv- tal abruption such as prolonged PT, prolonged PTT,

ity and specificity of ultrasound in the diagnosis of pla- hypofibrinogenemia, and thrombocytopenia are markers

cental abruption were 24% and 96%, respectively, in one of DIC or a consumptive coagulopathy, and are typically

study.27 So, while ultrasound is very helpful in ruling out not present until later in the course of disease. D-dimer, a

other causes of third trimester bleeding, it lacks the sensi- fibrin degradation product, had a sensitivity and speci-

tivity needed to reliably detect placental abruption.27 The ficity for placental abruption of 66% and 93%, respec-

echogenicity of the collection of blood of an abruption                          29 tively, in one study.

depends on the time the ultrasound is performed relative

to the onset of symptoms. 28 Acute hemorrhage is hypere-     General principles

choic to isoechoic compared with the placenta. Resolving

hematomas become hypoechoic within 1 week and Once the diagnosis of placental abruption has been made,

sonolucent within 2 weeks. attention should be focused on ensuring maternal and fetal

• A vaginal speculum examination should be performed    well-being. Maternal status should be addressed, with atten-

to rule out cervical or vaginal sources of bleeding. tion paid to signs or symptoms of hemorrhage, hypovolemic  25-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 199
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Table 25.4 Mild abruption (grade 1): no evidence  Laboratory results in women with abruption

of maternal or fetal compromise

Test                                            Percent positive

With close monitoring of the mother and fetus, vaginal

D-dimer                                    66

delivery may be accomplished. In studies of women with

Thrombocytopenia (<100 000/mm3)              13            mild (or grade 1) abruptions, mothers who delivered vagi-

 

Prolonged prothrombin time                      20                                    30 nally had a similar perinatal mortality rate to mothers who

had a cesarean delivery.

Prolonged thromboplastin time                     7

Hypofibrinogenemia                             7

Moderate abruption (grade 2):

Adapted from Nolan et al29                                                    evidence of fetal compromise 

Rapid delivery, typically cesarean delivery, is indicated. In a

shock, and DIC. The frequency of repeated evaluations is

recent study of placental abruption complicated by fetal

dependent primarily on the acuity and severity of the abrup-     bradycardia, a decision to delivery interval of ≤ 20 minutes tion. Preparations should be made in anticipation of poten-

tial maternal complications. This should include intravenous                       34 ity and mortality. was associated with substantially reduced neonatal morbid-access; two large-bore peripheral lines will allow for rapid fluid or blood component replacement. The availability of

blood or blood components may be lifesaving; therefore,     Severe abruption (grade 3):

close cooperation with blood banking services is essential. Fetal status                                             fetal death, often with DIC is typically assessed with continuous

electronic fetal monitoring, at least in the acute setting. For     Vaginal delivery is preferred in this group, as a cesarean women with a chronic abruption, once clinically stable, delivery may exacerbate maternal hemorrhage. If present,

intermittent monitoring may be a consideration. DIC will typically resolve with evacuation of the uterus,

with possible improvement in clotting parameters even

 

Timing of delivery (see Figure 25.1)          prior to delivery.35,36

 

Near-term abruption: ≥ 34 weeks          Anesthesia Prompt delivery is indicated if the pregnancy is near term. 30–32 Fortunately, rapid labor often ensues as a result of the No specific suggestions. Anesthesia support is particularly

abruption. important with DIC, hemorrhagic shock, and massive

transfusion cases.

 

Preterm abruption: < 34 weeks

Postpartum

Maternal or fetal compromise necessitates delivery. In

selected patients with mild (grade 1) abruption, with no Attention should be paid to hemodynamic state and possi-

evidence of maternal or fetal compromise, expectant man- ble late hemorrhage from uterine atony after abruption.

agement may allow time for glucocorticoid administration,

and appears to be a safe option.1,6,32 Antepartum testing

should be frequent, and at least initially continuous. There     References does not appear to be any increased morbidity or mortality
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Postpartum infections

 

Juan Carlos Sabogal

 

Postpartum endometritis             Table 26.1 Diagnosis of postpartum endometritis

 

KEY POINTS                        ≥ 2 of the following:

• Fever >100.3° F, at least twice, ≥ 6 hours apart

 

•                                                        • Fundal tenderness The diagnosis of postpartum endometritis is based on • Tachycardia (heart rate > 100 beats/min) the presence of ≥ 2 of the following: fever > 100.3 ° F at • Foul-smelling lochia least twice, ≥ 6 hours apart; fundal tenderness; tachycar-

dia (heart rate >100 beats/min); and foul-smelling

lochia. Endometrial cultures are usually not necessary.

• As postpartum endometritis is most often associated at delivery and antibiotic prophylaxis. In specific popula-

with cesarean delivery, prevention is effective by admin- 2  tions, such as diabetic patients, the risk might be higher.

istration of prophylactic antibiotics (either ampicillin or

a first-generation cephalosporin for just one dose), spon-

taneous placental removal, non-closure of both visceral     Etiology/basic pathophysiology

and parietal peritoneum, and suture closure or drainage

of the subcutaneous tissue when thickness is ≥ Postpartum endometritis is an inflammatory process that  2 cm.

• involves both the endometrium and decidual tissue, sec- Gentamicin  and  clindamycin  intravenously  ,  preferably

once-daily dosing, ondary to infection. Other factors different than coloniza- are most effective for the  treatment  of

postpartum endometritis. tion itself play a role in pathogenesis, since 94% of

• postpartum patients have positive cultures from endome- Once uncomplicated endometritis has clinically

improved with intravenous therapy (usually 24–48 hours trial samples, but only a small fraction actually develop the

afebrile), oral therapy is not needed. infection. Bacteria usually ascend from the vagina, and colo-

nize the innermost layer of the endometrial cavity at first. If

this is not treated, it might spread locally and through the

Diagnosis/definition bloodstream, giving rise to complications that may be life

threatening. The use of prophylactic antibiotics has

The diagnosis is based on clinical criteria. Table 26.1

impacted the occurence of such complications dramatically

describes criteria for diagnosis.

but has not eliminated the risk.

 

Symptoms/signs

Microbiology

Symptoms and signs are described in Table 26.1, plus abdom-

inal pain, malaise, and elevated white blood cell count. The bacteria are usually either Gram-positive cocci, Gram-

negatives, or anaerobes that might be present in the normal

female genital tract and reach the endometrium ascending

Epidemiology/incidence from the vagina (Table 26.2). 3 The infection is usually

polymicrobial, as in the vast majority of cases more than

Endometritis complicates about 1% of vaginal and about one bacterium is found. The presence of these microorgan-

5–27% of cesarean deliveries.1 The lower incidence in certain isms and the colonization of the decidua generates multiple

cesarean delivery populations is due to infection precautions microabscesses that trigger the invasion of inflammatory  26-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 202
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Table 26.2   Microorganisms most frequently associated with             Table 26.3   Risk factors for postpartum endometritis4

postpartum endometritis 3

Cesarean delivery (directly correlated to its duration)

Facultative Gram-positive (~50%)                                  Labor (directly correlated to its duration)

Group B streptococci Rupture of membranes (directly correlated to its duration)

Enterococci                                                        Socioeconomic status

Staphylococcus epidermidis                                             Number of vaginal examinations

Lactobacillus                                                            Internal fetal monitoring 

Diphtheroids                                                    Manual extraction of placenta

Staphylococcus aureus                                                 Episiotomy

Others                                                        Forceps delivery 

Young age ( < 17 years old)5

Facultative Gram-negative (~30%)                                                  6 Obesity (BMI > 30)

Gardnerella vaginalis                                                    Operative time

Escherichia coli                                                                        7 Blood loss

Enterobacter sp.                                                          Bacterial vaginosis8

Proteus mirabilis                                                                           9,10 GBS colonization

Others                                                        Diabetes2

 

Anaerobic (~50%)                                           BMI, body mass index; GBS, group B streptococcus.

Peptococcus asaccharolyticus

Bacteroides sp.

Peptostreptococcus sp

Bacteroides fragilis no trials are available to assess their efficacy. Elevation of

Veillonella sp. temperature may be the only sign found in patients with

Others endometritis. Since one single episode of temperature

≥ 100.4° F (38° C) is commonly present in postpartum patients and most of them will not develop any infection, it

 

cells, which release chemical mediators responsible for the 15  is recommended that two episodes of temperature eleva-

tion are identified in order to consider the diagnosis.

different manifestations of endometritis.

Physical examination is the cornerstone for adequate

assessment.16 Although laboratory studies are not criteria

Risk factors/associations for diagnosis, an increased neutrophil count, as well as ele-

vated proportion of bands, may suggest the presence of an

‘Classic’ risk factors for postpartum endometriosis are     infectious disease.17 On the other hand, urine analysis and shown in Table 26.3.2,4–10 The longer is the labor, rupture     culture should be obtained, and blood cultures at the time of membranes, or also time of cesarean delivery, the higher of temperature spikes should be taken, particularly in

is the risk of infection. Human immunodeficiency virus immunocompromised patients or in those at increased risk

(HIV)-positive women with CD4 count ≤ 500 cells/µL for bacterial endocarditis. In selected patients, chest X-rays

have similar risks of postpartum endometritis and wound can be taken. Differential diagnosis includes at least atelec-

infection as HIV-negative women if they receive prophylac- tasis, pneumonia, viral syndrome, pyelonephritis, and

tic antibiotics.11,12                                                         appendicitis.

 

Complications                            Prevention

Sepsis is a rare complication. Prophylactic antibiotics (either ampicillin or a first-

generation cephalosporin for just one dose), spontaneous

 

Management placental removal, non-closure of both visceral and parietal

peritoneum, and suture closure or drainage of the subcuta-

Work-up neous tissue when thickness is ≥ 2 cm should routinely be

performed in cesarean delivery (see Chapter 12). Each of

Endometrial cultures are not necessary, as the antibiotic these interventions decreases the incidence of postpartum

regimens used are so successful, that, whichever microor- endometritis and/or fever. In particular, both ampicillin and

ganism is identified, it is usually susceptible.13 Although first-generation cephalosporins have similar efficacy in

not a current standard of care,13 some authors recommend reducing postoperative endometritis from about 18% to

the use of endometrial cultures at the time of diagnosis, 12% (a 61% decrease), with no added benefit found in using

advocating the need for specific antibiotic coverage,14                                        18,19 but more broad-spectrum agents. In urban, indigenous, 26-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 203
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mainly Afro-American women with incidence of postpar- insufficient evidence to assess the effect of anti-coagulant

tum endometritis over 24% despite first-generation    therapy in refractory cases. cephalosporin prophylaxis, the addition of doxycycline Because of the neonatal implications, information on the

100 mg together with the cephalosporin and azithromycin mother’s condition should be provided to the neonate’s

1 g orally 6–12 hours postoperatively can decrease the inci-     healthcare provider. dence of endometritis to 17%, possibly by targeting

Ureaplasma urealyticum.20 The number of vaginal examina-tions, nulliparity, early gestational age, and cefazolin use     Breastfeeding

were predictors of prophylaxis failure in one study.21

Safe with clindamycin, gentamicin, or penicillin, as well as

with most regimens. 24

Therapy

 

Since more than one microorganism is usually involved, a     Wound infection combination of antibiotics is used to assure proper coverage

and prevent resistance. Parenteral, broad-spectrum antibi-     KEY POINTS

otics should be initiated and continued until the patient is     •   Risk factors for post-cesarean wound infection are afebrile. The combination of gentamicin and clindamycin is appropriate 13                          chorioamnionitis, maternal preoperative condition or  for the treatment of endometritis.  Compared

with other regimens, clindamycin and an aminoglycoside infection, pre-eclampsia, higher body mass index (BMI),

are associated with 44% less treatment failures than with the nulliparity, increased surgical blood loss, and diabetes.

22                                                                •   Prophylactic antibiotics (either ampicillin or a first-

other regimen. Regimens with activity against penicillin-resistant anaerobic bacteria generation cephalosporin for just one dose) and suture  are better than those without, as

failures of those regimens with poor activity against closure or drainage of subcutaneous fat in women

penicillin-resistant anaerobic bacteria are 94% more likely. with ≥ 2 cm thickness prevents post-cesarean wound

Compared with other regimens, either clindamycin/gentam-        infection. icin or piperacillin/tazobactam, a regimen with an amino- • Penicillin is the drug of choice. Wound drainage and

glycoside and penicillin or ampicillin is associated with debridement of necrotic tissue may be necessary.

about twice as many treatment failures. There is no evidence • Compared with healing by secondary intention, reclo-

of difference in incidence of allergic reactions. Cephalosporins sure of the disrupted laparotomy wound after the infec-

are associated with less diarrhea. There is no evidence that tion has resolved is associated with success in > 80% of

any one regimen is associated with fewer side effects.22                   women, faster healing times, and fewer office visits.

In four studies comparing once-daily with thrice-daily

 

dosing of gentamicin, there were fewer failures with once-     Diagnosis/definition daily dosing. Once-daily gentamicin can be given 5 mg/kg,

and once-daily clindamycin phosphate 2700 mg, both intra- The Center for Disease Control defines and classifies surgi-

venously (IV).23 Thrice-daily dosing consists of clindamycin cal site infection (SSI) as either superficial, deep, or

900 mg and gentamicin 1.5 mg/kg every 8 hours. It is organ/space, as shown in Table 26.4. These criteria should

recommended that levels (peak/trough) of gentamicin                                    25 be addressed at the time of diagnosis. The vast majority of be taken after the third dose, to make sure therapeutic significant wound infections in obstetrics are postpartum

regimens are achieved.                                         following cesarean delivery.

Once uncomplicated endometritis has clinically improved

with IV therapy (usually 24–48 hours afebrile), antibiotics

can be discontinued. Oral therapy is not needed, as, com-     Symptoms pared with continued oral antibiotic therapy after IV therapy,

Pain, redness, swelling or heat, fever.

no oral therapy is associated with similar recurrent endometritis or other outcomes in 4 trials.22

Response is usually prompt. If fever persists > 48 hours     Epidemiology/incidence (< 10% of women), the addition of ampicillin for refrac-

 

tory cases can be considered. If fever still persists, pelvic The incidence of wound infection after cesarean delivery  26  6  27  ranges from 2.8 %  to 3.5% (in obese patients),  to 9.8%.  abscess, wound infection, pelvic septic thrombophlebitis,

inadequate antibiotic coverage, and retained placental tis-

sue should be ruled out. Also, the likelihood of a resistant     Etiology/basic pathophysiology organism, a non-genital source of infection (pyelonephri-

tis, pneumonia, IV catheter phlebitis), or non-infectious The most common microorganisms identified by cultures

fever are part of the entities to rule out.14 There is from wound infections after cesarean delivery include  26-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 204
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Table 26.4   Classification of surgical site infection (SSI)                                                      29 infection as for non-diabetics. 25 a classic risk factor, with five times the risk of wound

(A) Superficial: Infection occurs within 30 days after surgical

procedure, involves skin and subcutaneous tissue only, and at

least one of the following:                                                Work-up

1. Purulent drainage from incision

2. Organism isolated from culture of fluid or tissue from In early-onset wound infection (< 48 hours after the proce-

SSI dure), the microorganisms are likely to be either group A

3. At least one of the following – pain, redness, swelling, streptococcus, or  Clostridium. A wound culture can be

or heat – and superficial incision is deliberately opened taken and a Gram stain will show either Gram-positive

by the surgeon cocci, or Gram-positive rods, respectively. There are no tri-

4. Diagnosis of superficial SSI by surgeon or attending als to confirm the efficacy of obtaining a wound culture.

physician

 

(B) Deep: Infection occurs within 30 days from surgical             Prevention

procedure and involves deep soft tissues (fascia, muscle) of the

incision, and at least one of the following:                              See also Chapter 12.

1. Purulent drainage from incision Prophylactic antibiotics (either ampicillin or a first-

2. Spontaneous dehiscence or deliberately opened by a

generation cephalosporin for just one dose) are associated

surgeon when the patient presents at least one of the

following: fever, pain, tenderness                                                                   19 with a 59% decrease in the incidence of wound infection

3. An abscess involving the deep incision is found on compared with no antibiotics. The timing for prophylaxis

direct examination during reoperation, or by before and after cord clamp is not associated with signifi-

histopathological or radiological examination cant change in neonatal outcomes.30 Suture closure or

4. Diagnosis of deep SSI by surgeon or attending                 drainage of subcutaneous fat in women with ≥ 2 cm thick-

physician                                                   ness is associated with a significant decrease in wound

disruptions, including infections.31,32

(C) Organ/space: Infection occurs within 30 days from

surgical procedure and appears to be related to the operation.

Infection involves any part of the anatomy (organs, spaces)           Therapy

other than the incision, which was opened or manipulated

during an operation, and at least one of the following:                 The onset of the infection defines the need for antibiotics. For

1. Purulent drainage from a drain placed in the infection arising < 48 hours after the cesarean delivery,  peni-

organ/space                                              cillin is the drug of choice, with second options being

2. Organisms isolated from a culture of fluid or tissue in          cephalosporins, ampicillin, or erythromycin. Wound drainage

the organ/space                                              and debridement of necrotic tissue may be necessary.

3. An abscess involving the organ/space found on direct In late-onset wound infection (4–8 days postoperatively),

examination during reoperation, or by

the management consists purely of drainage. Antibiotics are

histopathological or radiological examination

not considered indicated in this setting, unless extensive

4. Diagnosis of an organ/space SSI by surgeon or

attending physician cellulitis is present, or if the patient does not improve after

drainage (necrotizing fasciitis should be considered).14

 

Staphylococcus epidermidis, Enterococcus faecalis, Staphy-

lococcus aureus, Escherichia coli, and Proteus mirabilis. The Disrupted (open) laparotomy wound,

 

pathophysiology involves either seeding of bacteria from     after infection has resolved 26 the uterine cavity or from the skin.

There are different ways to manage the open wound.33

Classification Compared with healing by secondary intention, reclosure

of the disrupted laparotomy wound is associated with suc-

For classification, see Table 26.4.                                   cess in > 80% of women, faster healing times (16–23 days vs

61–72 days),                       34 and fewer office visits . No serious morbidity

Risk factors/associations or mortality is associated with either method. There is insuf-

ficient evidence to assess optimal timing (probably 4–6 days

Risk factors described are preoperative remote infection, after disruption if non-infected) and technique (superficial

chorioamnionitis, maternal preoperative condition, pre- vertical mattress or ‘en bloc’ reclosure of entire wound

eclampsia, higher BMI, nulliparity, and increased surgical thickness with absorbable sutures, or adhesive tape) of

blood loss 6,27,28 . Also, diabetes has long been considered reclosure, as well as utility of antibiotics. After the wound is  26-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 205
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The neonate

 

Gary Emmett and Jay S. Greenspan

 

KEY POINTS                        Table 27.1 Necessary equipment for neonatal resuscitation in

•                                                        the delivery room Necessary equipment for neonatal stabilization must be

available.                                                           1. Suction equipment

• Personnel trained in neonatal resuscitation should be

present at every delivery.                                             a.    Bulb syringe

•                                                          b.    Mechanical suction Neonatal resuscitation begins with drying, stimulating,

c.    Suction catheters (various sizes)

and clearing the airway. If further resuscitation is neces-

d.    Feeding tubes

sary, it is frequently due to respiratory failure and can be

e.    Meconium aspirator

resolved with support of airway and breathing.

•                                                        2. Bag mask equipment A difficult transition may be anticipated by infants at risk

and may be due to hypothermia, hypoglycemia, or

congenital anomalies.                                                pressure manometer a.    Neonatal resuscitation bag with 

• Low-risk infants are > 36 weeks’ gestation, of birth weight          b.   Face masks (various sizes)

2500–4200 g, Apgar > 7 at 5 minutes, normal vital signs, and          c.    Oxygen source and tubing (blender

no signs of congenital anomalies or respiratory distress.                    preferable)

• The preterm infant is at greater risk for complications in          d.   Oxygen flow meter

the delivery room and thereafter. Additional resuscitation

3. Intubation equipment

considerations should be the establishment of intravenous

access and airway pressure. Protocols for stabilization and          a.    Laryngoscope (with 0 and 1 blades)

transfer as needed should be proactively determined.                b.   Endotracheal tubes (2.5–4.0 mm)

c.    Stylet

 

Delivery room management1–4             4. Other equipment

The minutes around birth are the riskiest time in a person’s          a.    Alcohol life. Every newborn has the right to a resuscitation         b.    Stethoscope performed at a high level of competence. A competent         c.    Gloves

d.    Scissors

resuscitation means that the proper equipment and well-

e.    Tape

trained personnel must be available at each delivery. The

f.      Stopcocks

necessary equipment is shown in Table 27.1.                        g.   Syringes (1–20 ml)

h.    Umbilical artery and vein tray with catheters

Initiation of resuscitation                           (3.5F and 5F)

i.      Warmer

The majority of newborns experiencing apnea and/or

bradycardia require airway clearance, stimulation, and ven-tilation. The need for medication is rare. The first steps include:

2. Airway clearance (suction mouth and gently suction

1. Thermal management (placing the infant under a       nares – infants are obligate nose breathers).

preheated radiant warmer, dry and stimulate infant, 3. Tactile stimulation (if drying and suctioning fail, rub the

replace wet blankets with warmed and dry ones).               infant’s back).
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On occasion, medications may be necessary and should be

Table 27.2   Causes of delayed transition

available:

Hypothermia

1. Epinephrine 1:10 000; 0.1–0.3 ml/kg intravenous (IV) or

Hypoglycemia

via endotracheal tube (ET) given rapidly.

2. Volume expanders (whole blood, normal saline, 5%      Retained pulmonary fluid

albumin-saline, Ringer’s lactate); 10 ml/kg IV over

Preterm infants

5 minutes.

3. Sodium bicarbonate 0.5 mEq/ml; 2 mEq/kg IV given      Multiple births

over at least 2 minutes.                                          Infants who are small or large for gestational age (< 2500 g or

4. Naloxone hydrochloride 0.4 mg/ml; 0.1 mg/kg ET or IV      > 4200 g)

given rapidly.                                                   Infants ≥ 42 weeks’ gestation

Infants born through meconium

Delivery room resuscitation                  Infants with low Apgar scores (e.g. < 7 at 5 minutes)

Each newborn should be assessed for the need to treat using       Infants of diabetics the Apgar score (scored 0–10, with 1 or 2 points scored for

Infants of mothers on tocolytics

each of heart rate, respiratory effort, muscle tone, reflex

irritability, color). The algorithm in Figure 27.1 can be used       Infants of mothers using licit and illicit drugs as a guideline for the resuscitation of a term or near-term

Infants with congenital problems, including chromosomal

infant.                                                                  disorders

Infants with neonatal illnesses such as infection

The difficult transition

Successful transition to extrauterine life generally occurs

over the first hours after birth. Delay in transition can occur

for many reasons. Common causes of delayed transition are atresia, tracheal–esophageal fistula, and micrognathia), car-

listed in Table 27.2. diovascular system (primarily cyanotic, congestive or congen-

In addition to the resuscitation steps for the newborn, in ital heart diseases, and pulmonary hypertension), neurological

infants with signs of poor transition (tachypnea, cyanosis, system (such as infection, hypoxic injury, and hydrocephalus),

mottled skin or pallor, tremors and/or jitteriness), consider- blood (anemia or polycythemia), infections, metabolic prob-

ation should be given for measuring their temperature, lems, or exposure to maternal drugs. Treatment involves

arterial blood saturation (pulse oximetry or blood gas), and ensuring airway patency and intubation if necessary, provi-

blood glucose. sion of supplemental oxygen by blow-by, bag, and mask, or via

an endotracheal tube, and initiation of a work-up (complete

blood count [CBC] with differential, chest radiograph, blood

Hypoglycemia                         gas, and C-reactive protein [CRP]).

Infants of diabetics, infants with congenital abnormalities

of the pancreas, and large and small for gestational age     Meconium infants may become hypoglycemic. For blood sugar

< Meconium is passed in approximately 10% of fetuses prior  45 mg/dl, infants should be treated with early feeds or IV

10% glucose 5–10 ml/kg followed by repeat testing. If a large to delivery. Small amounts may be of no consequence. The

for gestational age infant does not stabilize its glucose risk of aspiration is greater with large amounts, and ‘pea

within 5 minutes, an IV line must be placed. soup’-colored meconium. Suctioning can take place for all

infants with meconium when the head is delivered (intra-

partum suction) and after delivery for infants who are

Respiratory distress depressed or with thick, particulate meconium, but this is not

confirmed by recent trials (see Chapter 19), in particular for

Signs and symptoms include tachypnea, retractions, nasal the vigorous infants with thick meconium-stained fluid. If

flaring, grunting, cyanosis, and apnea. Differential diagnosis performed, suctioning meconium is best done by applying

includes abnormalities of lungs (including respiratory distress suction directly to an endotracheal tube. Continuous suction

or aspiration syndromes, infections, pneumothorax, and is applied during tube withdrawal with a vacuum set to

congenital lung abnormalities), airway (including choanal approximately 100 mmHg (3–5 seconds). Free-flow oxygen  27-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 208
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Place infant under prewarmed

radiant warmer and assess

 

Was there

Yes

meconium in

the amniotic

fluid?

Suction mouth

No                         and nose as head

is delivered and

again once on

Dry infant,                                   warmer warm with

dry blankets,              Yes

tactile                                            Infant

stimulation                                 vigorous?

No

 

Evaluate Intubate

respirations and suction

None                        Spontaneous                      trachea as

or gasping needed until

clear

 

Bag-mask             < 100 beats/min        heart rate Evaluate

ventilation with                                                             >100 beats/min 

supplemental

oxygen for 15–30

seconds, evaluate

heart rate                                                                   Evaluate

color

Pink or

 

Evaluate Blue  cyanosis  peripheral

heart rate

>100 beats/min

<60 beats/min

 

60–100 beats/min Provide  Observe

 

Continue ventilation, and monitor supplemental  Watch for  oxygen  do chest  spontaneous

compressions                                       breathing.

If heart rate                    Then

is increasing,              discontinue

continue                ventilation 

ventilation.

If not

Use

increasing,

medications

initiate

if heart rate

chest

below

compressions

80 beats/min

while heart rate

after

< 80 beats/min 

30 seconds

of PPV with

oxygen and

compressions

 

FFiiggu urre e  2 27 7..1 1

Neonatal resuscitation algorithm. PPV, positive pressure ventilation.
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should be provided through tubing during this procedure.     sepsis, rupture of membranes > 16 hours, exposure to group Reintubation should be repeated until returns are nearly free B streptococcus that is inadequately treated, maternal tem-

of meconium. After several passes of the tube, it may be     perature of > 100.4°F within 24 hours of delivery, infants appropriate to leave the tube in place for delivery of positive born to diabetic mothers, infants born outside of the hospi-

pressure ventilation (PPV). After tracheal suctioning, con-     tal, infants of unclear gestation, and infants > 4200 g. sideration should be given to suctioning the stomach con-

tents to prevent aspiration. Wait until the resuscitation is

completed to minimize the adverse effects of a potential     Initial care of the newborn

vagal response. The infant must be observed for an adequate transition.

This includes the assessment of vital signs every 30 minutes

Common malformations for about 2 hours and a general assessment by a skilled staff

member to observe for signs of an abnormal transition.

affecting transition

 

Some congenital abnormalities of the newborn can present     Newborn screening as problems in the delivery room. Common malformations

and their stabilization before transfer to a tertiary care There are no trials to assess benefits of neonatal screening.

intensive care nursery include: In fact, there is a lot of controversy on which screening tests

should be recommended for every newborn. There is a

1. Choanal atresia – secure an oral airway. marked state-to-state and country-to-country variation. In

2. Pierre Robin sequence (small chin with potential airway 2005 the American College of Medical Genetics (ACMG)

obstruction) – insert oral airway; if not allowing released their recommendations for a uniform newborn

adequate respiration, consider intubation.                                                5 screening panel (Table 27.3). As 12 of the 29 disorders rec-

3. Congenital diaphragmatic hernia – decompress the    ommended for screening have an incidence of < 1 in

stomach with a nasogastric or orogastric (NG/OG) tube 100 000, and the effectiveness of screening has not been

and intubate the airway. proven for most of the 29 conditions, the debate will con-

4. Abdominal wall defects (omphalocele and gastroschisis) –                                        6 tinue regarding newborn screening.

cover defect with sterile gauze soaked in sterile normal

saline and place infant in a sterile bag fastened above

defect.                                                           Circumcision

5. Neural tube defects – cover defect with sterile gauze

There is insufficient evidence to recommend this proce-

soaked in normal saline and consider placing infant in

dure, which can have serious complications. If desired by

sterile bag fastened above defect using latex-free gloves

the parents, after extensive counseling and consent, the

and equipment.

neonate must be first in stable condition. The presence of

any of the following conditions requires the review of a

 

Care of the well baby                 pediatrician prior to the procedure:

Little intervention is needed for the infant with no risks and     1. Reason to suspect neonatal infection or illness. a normal delivery. It is important, therefore, to determine 2. Congenital anomalies, ambiguous genitalia, micropenis

which baby can go to the well nursery and which must be       (< 2.5 cm from pubic bone to tip), family history of more fully evaluated.                                              excessive bleeding.

3. Hypospadias, epispadias, chordae.

 

Low risk                                    Infants should be > 12 hours old (to allow for normal tran-(Can be admitted without pediatric specialist consultation.) sition), should have voided first and be fasting for 1 hour

Criteria include weight > 2.5 kg and gestational age > 36 prior to procedure. Pain control should be utilized such as a

weeks, Apgar score > 7 at 5 minutes, infants with normal penile dorsal nerve block, topical analgesic creams, or a sub-

vital signs (i.e. respiratory rate < 60 beats/min and heart rate cutaneous ring block. Sucrose water or wine may also pro-

100–160 beats/min), and infants without obvious congeni- vide some pain control. Techniques used for circumcision

tal anomalies and showing no signs of distress. include the PlastiBell, the Mogen, and the Gomco methods.

After the procedure, pain control can be provided with

Some risk acetaminophen (15 mg/kg dose every 6 hours) as well as

breastfeeding. A gauze wrap is generally maintained for

(May be admitted after pediatric specialist consultation.) 24 hours and, thereafter, the wound should be kept clean

Criteria include infants at risk because of neonatal abstinence, with plain water and covered with a lubricant such  27-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 210
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as Vaseline. The parents can be instructed to expect a

Table 27.3   Disorders recommended by the ACMG Task Force

a                                                white-yellow discharge for 5–7 days.

for inclusion in newborn screening

 

Disorders of organic acid metabolism                              Care of the preterm infant

Isovaleric acidemia

Glutaric aciduria type 1 The delivery of a preterm infant follows many of the guide-

3-Hydroxy-3-methylglutaric aciduria lines generated for the term infant. These infants, born at

Multiple carboxylase deficiency ≤ 36 weeks’ gestation, are at high risk for problems immedi-

ately following birth and in the subsequent newborn period.

Methylmalonic acidemia, mutase deficiency form

Delivery room management includes similar resuscitation

3-Methylcrotonyl-CoA carboxylase deficiency steps with accentuated attention to drying and maintaining

Methylmalonic acidemia, Cb1 A and Cb1 B forms thermal stability, close observation of blood glucose and vol-

Propionic acidemia ume requirements, and close observation and response to

Beta-ketothiolase deficiency respiratory distress and failure. The prophylactic placement

of IV access should be considered and the early institution of

Disorders of fatty acid metabolism positive airway pressure may be necessary to prevent respira-

Medium-chain acyl-CoA dehydrogenase deficiency tory failure. Preparation and anticipation of the delivery

Very long-chain acyl-CoA dehydrogenase deficiency with the availability of the proper equipment and personnel

for stabilization and transport will optimize survival.

Long-chain L-3-hydroxy acyl-CoA dehydrogenase

deficiency

Trifunctional protein deficiency                                       Neonatal encephalopathy

Carnitine uptake defect                                                                               7 and cerebral palsy

 

Disorders of amino acid metabolism                              Neonatal encephalopathy

Phenylketonuria

Maple syrup urine disease Neonatal encephalopathy is a clinically defined syndrome of

disturbed neurological function in the earliest days of life in

Homocystinuria

the term infant, manifested by difficulty initiating and

Citrullinemia maintaining respiration, depression of tone and reflexes,

Argininosuccinic acidemia subnormal level of consciousness, and, often, seizures; it can

Tyrosinemia type 1 result from a myriad of conditions and may or may not

result in permanent neurological impairment.

Hemoglobinopathies

 

Sickle cell anemia                                                      Hypoxic-ischemic encephalopathy

Hemoglobin S-beta-thalassemia

Hemoglobin SC disease Also called postasphyxial encephalopathy, hypoxic-ischemic

encephalopathy is a subtype of neonatal encephalopathy for

Other disorders which the etiology is considered to be a limitation of oxygen

Congenital hypothyroidism and blood flow near the time of birth. The usual progres-

sion of events is:

Biotinidase deficiency

Congenital adrenal hyperplasia                                                 Intrapartum hypoxic-ischemic injury

Galactosemia

Hearing deficiency

Cystic fibrosis                                                                                Neonatal encephalopathy

 

aThe American College of Medical Genetics (ACMG) Task Force also recommended reporting an additional 25 disorders (‘secondary targets’)                                 Cerebral palsy that can be detected through screening but that do not meet the criteria

for primary disorders. At this time, there is state-to-state variation in

newborn screening; a list of the disorders that are screened for by each      Cerebral palsy state is available at http://genes-r-us.uthscsa.edu.

CoA, coenzyme A; Cb1 A, cobalamin A; and Cb1 B, cobalamin B. Cerebral palsy (CP) is a chronic static neuromuscular

Adapted from Natowitz. 6 disability characterized by aberrant control of movement or  27-Obstetrics-8026.qxd  5/11/2007  1:16 PM  Page 211
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posture, appearing early in life and not the result of a recog-     Apgar scores and cerebral palsy

nized progressive disease:                                        • 0–3 at 5 minutes:   0.3–1% of babies with CP.

•                                                      • 0–3 at 10 minutes:   10% of babies with CP (but rate CP affects 2–3/1000 live births.

• drops to 5% if score improves at 15 and 20 minutes).  Prevention is elusive.

•                                                      • < 3 at 15 minutes:   53% mortality, 36% of survivors Incidence of neonatal encephalopathy attributed to

intrapartum hypoxia in absence of other preconception       with CP.

or antepartum abnormalities is about 1.6 in 10 000 • < 3 at 20 minutes: 60% mortality, 57% of survivors

infants.                                                            with CP.

• spastic quadriplegia is the only type of CP associated

with birth asphyxia. 75% of children with CP had normal Apgar scores at birth.

• the majority of cases of CP do not result from isolated

intrapartum hypoxia with resultant asphyxia and organ Criticism of the management of labor should not be con- •

damage. fused with CP causation because the two often may not

be linked.

Etiology of cerebral palsy

 

• developmental malformations intrapartum event sufficient to cause  •  • prematurity                                             Criteria that define an acute

•                                                      cerebral palsy metabolic defects

autoimmune and coagulation disorders

• infections                                                   Essential criteria (must meet all four):

• hypoxia.                                                 • metabolic acidosis in fetal umbilical artery: pH < 7.0 and

base deficit > 12 mmol/L

• early onset of neonatal encephalopathy born at or

Clinical signs                                   > 34 weeks’ gestation Historically, four non-specific clinical signs were often       CP of the spastic quadriplegic or dyskinetic type • assumed to be adequate evidence of birth asphyxia and       exclusion of other identifiable etiologies. • hypoxic-ischemic neonatal encephalopathy in the absence

of objective criteria:

Criteria that collectively suggest

1. meconium staining                                      intrapartum timing but are

2. non-reassuring fetal heart rate (FHR) pattern                non-specific to asphyxial insults 3. low Apgar score

4. neonatal encephalopathy.                                  • Sentinel (signal) hypoxic event immediately before or

during labor.

These signs are not sufficient to make any diagnosis since:       • Sudden and sustained fetal bradycardia or absence of

FHR variability with persistent late or variable decelera-

• Abnormal FHR patterns to predict subsequent CP have a       tions, when pattern was previously normal.

99% false-positive rate.                                       • Apgar 0–3 beyond 5 minutes. • Less than one-quarter of infants with neonatal    • Onset of multisystem organ involvement within 72 hours.

encephalopathy have evidence of hypoxia or ischemia at     • Early neuroimaging with evidence of acute non-focal

birth.                                                              cerebral abnormality.

• Intrapartum hypoxia is uncommonly the sole cause of

neonatal encephalopathy or CP.
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Medical management of first

 

trimester pregnancy loss

 

Manish Gopal

 

KEY POINTS should be avoided since women associate negative  feelings with this term. Miscarriage is a lay term for PL. This

• Diagnose first trimester pregnancy loss by transvaginal     chapter concerns these types of losses:

ultrasound and/or serial β-human chorionic gonadotropin

(β-HCG) levels.                                           • early first trimester PL – loss of pregnancy between • There are three main options for the woman with first       conception and 9 6/7 weeks

trimester spontaneous loss that is still not complete:     • late first trimester PL – loss of pregnancy between 10 and

expectant, medical, and surgical management. Successful       13 6/7 weeks.

management means complete evacuation of the uterus.

The success of each of these approaches depends on sev-

eral factors, in particular the type of loss (with no symp-     Anembryonic pregnancy loss

toms, e.g. missed loss, vs with symptoms such as bleeding

and cramping, e.g. incomplete loss), and  No embryo identified (e.g. missed abortion, blighted ovum).  estimated gesta-

tional age. A loss with symptoms is easier to end, as is one

 

• Surgical management is the option with the highest    Embryonic pregnancy loss that is < 9 weeks of gestation.

(> 97%) success rate. Endometritis or hemorrhage rates are

≤ Embryo identified, but then non-viable (e.g. embryonic

1%. Maternal safety is highest with manual vacuum aspi-

demise).

ration, when regional or general anesthesia can be avoided.

• This chapter does not discuss voluntary (elective) termi-

Medical management is significantly more effective than

expectant management. Misoprostol 800 µ              nation (induced abortion). g vaginally,

with a repeated dose on day 1–3 if complete evacuation is

not confirmed, has high safety (endometritis or hemor-

rhage ≤ 1%), and success rates of 81% with anembryonic     Diagnosis of first trimester loss

 

gestation, 88% with embryonic or fetal death, and 93%     Transvaginal ultrasound

with incomplete or inevitable abortion in women at

 

• <13 weeks of gestation.                                     Missed abortion Mifepristone 200–600 µ

g orally followed by misoprostol

in 24–48 hours, or intramuscular (IM) methotrexate fol-     Mean gestational sac size of ≥ 20 mm and no heart beat by

lowed by misoprostol in 3–5 days, as well as other regi-     transvaginal ultrasound.

mens, are effective but possibly slightly less safe options.

 

Embryonic demise

Definitions                           Crown–rump length (CRL) of ≥ 5 mm and no heartbeat by

First trimester pregnancy loss (PL)            transvaginal ultrasound.

With a mean gestational sac size of >10 mm, a yolk sac

Spontaneous loss of pregnancy from conception to < 14 should be seen to help discriminate a true gestational sac

weeks. The term spontaneous abortion is equivalent, but from a pseudosac (associated with abnormal pregnancy).  28-Obstetrics-8026.qxd  5/11/2007  3:37 PM  Page 216
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β-Human chorionic gonadotropin < 1/100 000. These risks may be similar or even less with  medical termination of a first trimester pregnancy loss.  β  Increase of -human chorionic gonadotropin (  β -HCG) of

<15% over ≥ 48 hours. If the β-HCG is > 1500 mlU/mL, a

 

gestational sac should be visualized by transvaginal ultra-     Management sound; if the gestational sac is not seen in the uterus, suspect

ectopic pregnancy.                                            Principles

There are three main options for the woman with first

Symptoms trimester spontaneous loss which is still not complete:

expectant, medical, and surgical management. Successful

Vaginal bleeding, lower abdominal cramping, and prema- management means complete evacuation of the uterus.

ture dilation of cervix. For medical management, failure also means the need for

surgical evacuation. The success of each of these approaches

depends on several factors, in particular the type of loss

Epidemiology/incidence (with no symptoms, e.g. missed loss, vs with symptoms

such as bleeding and cramping, e.g. incomplete loss), and

It is estimated that up to 60% of conceptions end up in early     estimated gestational age. A loss with symptoms is easier to losses, most not clinically recognized (e.g. ‘late cycle’). end, as is one that is < 9 weeks of gestation. Moreover, there

About 15–20% of clinically recognized pregnancies end up are several types of medical management approaches, and

as first trimester losses.                                              several surgical approaches.

 

Etiology                              Medical management

Chromosomal abnormalities are responsible for > 50% of    Three main drugs have been used:

 

all spontaneous abortions, most commonly translocations     •   Prostaglandins E : misoprostol (oral, vaginal), and and aneuploidy. Many spontaneous losses may be sec-                       1 ondary to other genetic defects that are impossible to gemeprost (vaginal) are uterotonics that result in cervi-

discern by simple karyotype. TORCH (toxoplasmosis, other cal softening and contractions that expel the products of

agents, rubella, cytomegalovirus, herpes simplex) infec-        conception. tions, poorly controlled pregestational diabetes or other • Mifepristone (oral) is an antiprogesterone that results in

medical disorders, antiphospholipid antibodies, drug abuse, starvation of the uterine lining. This results in capillary

tobacco use, alcohol use, M                                     breakdown and synthesis of prostaglandins. ü llerian anomalies, and many other factors are also associated with spontaneous losses. • Methotrexate (IM or oral) antagonizes folic acid, a

cofactor needed for synthesis of nucleic acids. It is toxic

to the rapidly dividing cells of the trophoblast.

 

Contraindications

Hemodynamically or medically unstable patients are not    Surgical management

candidates for expectant or medical management. Molar

Dilatation and evacuation is the historic, more common

pregnancies should be evacuated by dilatation and evacua-

approach, usually in the operating room. Manual vacuum

tion (D&E). Ectopic pregnancy is another contraindication

aspiration is a safe alternative for gestations of 6–12 weeks

to medical management. Bleeding disorder, or severe anxiety

with early pregnancy failure. In women with incomplete

may be best managed by D&E.

abortion < 13 weeks, manual vacuum aspiration is associ-

ated with a 91.5% success rate, with a 9.8% rate of compli-

cations, and a 94.7% acceptability rate, which are similar to

Complications                      misoprostol 600 µg orally (rates of 96.3%, 0.9%, and 94.2%,

respectively).1

Complications are incomplete and septic abortions, need for

surgical evacuation, and hemorrhage requiring transfusion.

The risk of maternal death from induced voluntary abortion     Medical vs expectant management in the USA is about 1/100 000, and varies from 0.1/100 000 at

8 weeks to about 9/100 000 at 21 weeks. The risk of death Medical management is significantly more effective than

from infection using mifepristone for medical abortion is     expectant management. Expectant management of missed 28-Obstetrics-8026.qxd  5/11/2007  3:37 PM  Page 217
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abortion may be justified only for the woman who is very     Follow-up committed, or who has difficulty in accepting the diagnosis

and moving directly to therapy. Expectant management There are no trials to assess management of follow-up after

may be a reasonable option with incomplete loss and pregnancy loss in the first trimester. After expectant or

3                                          medical management, ββ-HCG should probably be followed

intrauterine contents of < 50 mm , as the success rate is about 78%.2                                                                              to zero. Even with apparent complete miscarriage at trans-

vaginal ultrasound after expectant management, about

5.9% of women have an ectopic pregnancy. 19 If chorionic

Medical vs surgical management villi are obtained at D&E, there is usually no need for a β-

HCG follow-up.

Without accounting for the factors mentioned above, surgi-cal management is about 50% more effective at achieving

complete evacuation of the uterus than all medical

management (about 100% vs 60–80% evacuation) in an    References overall meta-analysis.2

Compared with vacuum aspiration, misoprostol 800 µ 1. Weeks A, Alia G, Blum J et al. A randomized trial of misoprostol  g compared with manual vacuum aspiration for incomplete abortion.

vaginally has similar safety (endometritis or hemorrhage        Obstet Gynecol 2005; 106: 540–7. [RCT, n =317] ≤ 1% in each group), and lower but good efficacy (84% 2. Sotiriadis A, Makrydimas G, Papatheodorous S, Ioannidis JP.

vs 97% complete expulsion at day 8). 2,3 Expectant, medical, or surgical management of first trimester miscar- This approach

involves women at  riage: a meta-analysis. Obstet Gynecol 2005; 105: 1104–13. [meta- < 13 weeks of gestation  , with anembry-

analysis: 27 RCTs, n =>1000] 

onic gestation or embryonic or fetal death, of which some 3. Zhang J, Gilles JM, Barnhart K et al. A comparison of medical man-

have incomplete abortion. If on day 3, transvaginal ultra- agement with misoprostol and surgical management for early preg-

sonography did not confirm complete evacuation, miso-        nancy failure. N Engl J Med 2005; 353: 761–9. [RCT, n =652] prostol 800 µ 4. Khan RU, El-Refaey H, Sharma S, Sooranna D, Stafford M. Oral, rec- g vaginally was repeated. With this approach,

the  tal, and vaginal pharmacokinetics of misoprostol. Obstet Gynecol  success rate is 81% with anembryonic gestation, 88%

with embryonic or fetal death, and 93% with incomplete 5. Muffley PE, Stitely ML, Gherman RB. Early intrauterine pregnancy  2004; 103(5 Pt 1): 866–70. [II–3]

or inevitable abortion. The success rate ranged from 65% failure: a randomized trial of medical versus surgical treatment. Am J

to 93%, and increased with multiple dose regimens. Obstet Gynecol 2002; 187(2): 321–5; discussion 325–6. [RCT, n  =  50]

Patients receiving misoprostol vaginally have decreased 6. Demetroulis C, Saridogan E, Kunde D, Naftalin AA. A prospective

gastrointestinal side effects and improved pharmacokinet- randomized control trial comparing medical and surgical treatment

ics.      Side effects of prostaglandins include diarrhea,         n 2,4–7  for early pregnancy failure. Hum Reprod 2001; 16(2): 365–9. [RCT,

= 80]

nausea, and vomiting. These are increased when misopros- 7. Bagratee JS, Khullar V, Regan L, Moodley J, Kagoro H. A randomized

tol is given orally. controlled trial comparing medical and expectant management of

 

mifepristone                                                n = 200 mg, with misoprostol 800 µ Up to day 63 gestation (< 9 weeks), an alternative is first trimester miscarriage. Hum Reprod 2004; 19(2): 266–71. [RCT,

g vaginally           104]

1–2 days after. Mifepristone followed by prostaglandin of mifepristone and oral misoprostol: a comparison between two dose  8. El-Refaey H, Templeton A. Early abortion induction by a combination

administration leads to 95% effectiveness or complete abor- regimens of misoprostol and their effect on blood pressure. Br J

tion. Doses of 200 mg and 600 mg have similar success rates         Obstet Gynaecol 1994; 101: 792–6. [RCT] followed by misoprostol (400–800 µ 9. McKinley C, Thong KJ, Baird DT. The effect of dose of mifepristone  g) or gemeprost 0.5 or

1 mg administered over 24–48 hours.2,8–13  and gestation on the efficacy of medical abortion with mifepristone  Women > 35 years

old and smokers, or those with cardiovascular disease, should 10. Rodger MW, Logan AF, Baird DT. Induction of early abortion with  and misoprostol. Hum Reprod 1993; 8(9): 1502–5. [RCT]

not receive the mifepristone/sulprostone regimen. mifepristone (RU 486) and two different doses of prostaglandin pes-

Up to day 49 gestation (< 7 weeks),                        2 methotrexate 50 mg/m         sary (gemeprost). Contraception 1989; 39(5): 497–502. [RCT] IM or orally, with misoprostol 800 µ 11. WHO Task Force on Post-ovulatory Methods of Fertility Regulation.  g vaginal 3–7 days later

has also been shown to have > 80% success rates. One trial Comparison of two doses of mifepristone in combination with miso-

compares the oral with the IM route and found no difference         Gynaecol 2000; 107: 524–30. [RCT] prostol for early medical abortion: a randomised trial. Br J Obstet in side effects. Prostaglandin administration should follow 12. WHO Task Force on Post-ovulatory Methods for Fertility Regulation.

3–7 days after methotrexate.2,14–17 When using methotrexate, Lowering the doses of mifepristone and gemeprost for early abortion:

renal, liver, and hematological laboratory tests must be evalu- a randomised controlled trial. Br J Obstet Gynaecol 2001; 108:

ated prior to administration of the medication.                       738–42. [RCT]

13. Tang OS, Chan CC, Ng EH, Lee SW, Ho PC. A prospective, random-

ized, placebo-controlled trial on the use of mifepristone with sublin-

 

Antibiotics gual or vaginal misoprostol for medical abortions of less than 9 weeks

gestation. Hum Reprod 2003; 18(11): 2315–18. [RCT, n =80]

14. Carbonell JL, Velazco A, Varela L et al. Misoprostol 3, 4, or 5 days after

There is not sufficient evidence to recommend prophylactic methotrexate for early abortion. Contraception 1997; 56: 169–74.

antibiotics for spontaneous first trimester pregnancy loss.18         [RCT]
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15. Wiebe ER. Oral methotrexate compared with injected methotrexate 18. Prieto JA, Eriksen NL, Blanco JD. A randomized trial of prophylactic

when used with misoprostol for abortion. Am J Obstet Gynecol 1999; doxycycline for curettage in incomplete abortion. Obstet Gynecol

181: 149–52. [RCT, n =100]                                                 1995; 85: 692–6. [RCT, n =240] 16. Carbonell JL, Varela L, Velazco A et al. Oral methotrexate and vaginal 19. Condous G, Okaro E, Khalid A, Bourne T. Do we need to follow up

misoprostol for early abortion. Contraception 1998; 57: 83–8. [RCT] complete miscarriages with serum human chorionic gonadotropin

17. Creinin MD, Vittinghoff E, Galbraith S, Klaisle C. A randomized trial           levels? Br J Obstet Gynaecol 2005; 112: 827–9. [II–3]

comparing misoprostol three and seven days after methotrexate for

early abortion. Am J Obstet Gynecol 1995; 173: 1578–84. [RCT, n = 20]
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The adnexal mass

 

Irina D Burd, David F Silver, and Norman G Rosenblum

 

KEY POINTS                       Definition/diagnosis

• There are no trials on any intervention for adnexal mass An adnexal mass is any mass in the ovary or tube or

in pregnancy. attached to them (adnexa). The vast majority (> 90%) of

• Complications related to the adnexal mass in gravid adnexal masses in pregnancy are ovarian. The diagnosis is

patients may include severe pain (5–26%), ovarian torsion most accurately made by ultrasound, even if it is possible to

(7–12%), cyst rupture (9%), pelvic impaction and diagnose an adnexal mass by bimanual physical examina-

obstruction of labor (5–17%), and ovarian cancer (< 5%). tion. A persistent adnexal mass is one that does not resolve

• Ultrasound, with transvaginal and Doppler capabilities,     by the second trimester.

is the mainstay of diagnosis and prognosis.

• For persistent adnexal mass in pregnancy, early preoper-

ative consultation with a gynecologic oncologist, anes-     Epidemiology/incidence

thesiologist, and neonatologist is recommended.

• Management in the first trimester is almost uniformly Approximately 1–4% of women are diagnosed with an

expectant when the clinical presentation is not acute. adnexal mass in pregnancy, but in only 1 in 200 to 1 in 600

• Intervention in the third trimester is typically deferred pregnancies does the adnexal mass persist to the second

until delivery or the postpartum period.                              1 trimester. The majority of adnexal masses are simple cysts • Surgery in pregnancy is reserved for adnexal masses that such as corpus luteum or other functional cysts. Most of

persist in the second trimester, and are either complex, them (> 90%) when identified during pregnancy will sponta-

with papillations and/or bilateral and > 5 cm, or increase neously regress prior to the second trimester. The likelihood

by > 30% in size, or simple but > 10 cm. of regression is inversely related to size. Only 6% of cysts

• When necessary and feasible, surgery should be sched- < 6 cm compared with 39% of cysts >6 cm are persistent into

uled in the early second trimester                                                               2–4 when organogenesis is the second trimester of pregnancy. Two adnexal conditions

complete, most spontaneous pregnancy losses have are specifically associated with pregnancy and spontaneously

occurred, and the risk for premature delivery is low. regress in the postpartum period requiring no further treat-

• Intervention should be considered at any point in gesta-     ment – luteomas of pregnancy and theca lutein cysts. Only

tion if a mass is complex or suspicious for malignancy 1–5% of persistent adnexal masses in pregnancy are malig-

and increases in size.                                                                 2,5 nant ovarian tumors. The incidence of ovarian cancer in • 6,7  If an  adnexal mass  is  identified incidentally at the time  pregnancy is rare, 1 in 18 000 to 1 in 47 000 deliveries.

of cesarean section, it should be removed and not simply

aspirated.

 

• If a malignant neoplasm of the ovary is found at the time     Classification of exploration, the surgeon’s first obligation is to prop-

erly stage the disease. Among persistent adnexal masses diagnosed during preg-

• For more advanced ovarian cancer, the degree of cyto- nancy (age group 18–35 years), mature teratomas are the

reductive surgery and the timing of initiation of most common, followed by benign serous or mucinous cyst-

chemotherapy will depend on fetal viability and maternal adenomas (Table 29.1). Most of the literature on ovarian

choice. cancer in pregnancy is based on case reports and series. In  29-Obstetrics-8026.qxd  5/11/2007  1:17 PM  Page 220
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Table 29.1                                                          Work-up Relative frequency of adnexal masses diagnosed in

pregnancy8                                                        Ultrasound

Diagnosis                                         Percent

Highly skilled ultrasonographers may be able to accurately

Mature teratoma diagnose these conditions (e.g. cancer, torsion) without sur- 43.0

gical intervention. Suspicious characteristics of an adnexal

Serous or mucinous cystadenoma                     18.6        mass include complex masses consisting of both solid and

Corpus luteum                                    12.0        cystic components with nodularity, thick septations, irregu-

lar borders, solid masses containing irregular echoes, and

Follicular cyst                                               9.0                                   11 papillary projections. Although cancer can be present in a

Endometrioma                                 7.1       cyst of any size, adnexal masses of ≤ 5 cm have an incidence

of malignancy of probably much less than < 1%.10 In addi-

Fibroids                                               6.3

tion to routine ultrasonography, color Doppler studies may

Malignancy                                        2.4        be used to distinguish between malignant and benign

Other adnexal masses.12 A low pulsatility index of < 1.0 and low  1.6

impedance are associated with ovarian neoplasms.

Transvaginal ultrasound may also help to better visualize the adnexal mass. The overall sensitivity of high-resolution

the largest case series, the most common ovarian cancers ultrasound in distinguishing malignant from benign

found in pregnancy are serous and mucinous tumors of low adnexal masses is 96.6%, specificity of 77%, and negative

malignant potential. 8                                                                 predictive value of 99%.12 After 20 weeks, adnexal masses

are more difficult to see by ultrasound given the larger uter-

ine size. However, the definitive diagnosis will require

pathological confirmation at all institutions.

Risk factors/associations

 

Maternal age is a risk factor for ovarian malignancy, but     Magnetic resonance imaging malignancies can occur at any reproductive age. Assisted reproductive technologies increase the incidence of Magnetic resonance imaging (MRI) has been used in addi-

enlarged ovaries, cysts, and therefore adnexal masses. tion to ultrasound to characterize the adnexal masses. There

are insufficient data to assess the effect of MRI on the man-

agement of adnexal mass in pregnancy.

 

Complications

Complications related to the adnexal mass in gravid    Laboratory

patients include severe pain (5–26%), ovarian torsion Most tumor markers may be elevated in normal pregnancy

 

(12%), cyst rupture (9%), pelvic impaction, and obstruc-    and are generally not helpful in distinguishing between a 9 tion of labor (5–17%). Ovarian torsion, the most common benign or malignant ovarian mass in pregnancy. For exam-

 

significant complication in pregnancy, may be more com- ple, up to 16% of pregnant patients may have an elevated  10  mon in pregnancy.  The risk of  ovarian cancer  is usually  13  CA-125.  10  < 5%.

 

Therapy

Management Treatment planning is dependent upon the timeliness of

Principles detection of an adnexal mass in pregnancy. When an

adnexal mass is diagnosed in the first trimester, the likeli-

There are no trials available to assess any intervention in the hood of a functional etiology is high as is the probability

management of adnexal mass in pregnancy. As > 90% of of spontaneous resolution. In pregnant women, most sim-

these masses resolve and the risk of malignancy is < 5%, ple cysts < 6 cm have been shown to spontaneously

expectant management is generally followed with serial    resolve.14–17 Given the high obstetric risk during this ultrasound. If malignancy is suspected, the best gestational     period, the management in the first trimester is almost age for surgery is about 16–18 weeks, as the risk of loss is uniformly expectant when the clinical presentation is not

lowest.                                                           acute.10 Similarly, intervention in the third trimester is 29-Obstetrics-8026.qxd  5/11/2007  1:17 PM  Page 221
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Largest diameter <10 cm                          Largest diameter > 5 cm

Simple, unilateral                               Complex, papillations and/or

No evidence of ascites                                     bilateral

 

Follow with ultrasounds                             Follow with ultrasounds

 

Persistent into the second

Increase to >10 cm or

trimester or > 30%

becomes complex in the

increase in the largest

second trimester

diameter at any point in gestation 

 

Scheduled surgical

exploration between 16 and 18

weeks of gestation

 

FFiiggu urre e  2 29 9..1 1

Suggested management of the ovarian mass in pregnancy.

 

typically deferred until delivery or the postpartum

period, as the risk of delaying therapy rarely outweighs                  19–21 considerations Table 29.2 Preoperative, intraoperative and postoperative

the risk of surgery to the mother and the fetus. When nec-

essary and feasible, surgery should be scheduled in the      Preoperative        Preoperative hydration – to reduce risk early second trimester after most functional cysts have      management        of hypotension, uteroplacental resolved, organogenesis is complete, most spontaneous                       insufficiency, and resultant fetal losses have occurred, and the risk for premature delivery is                          hypoxemia

low. Intervention should be considered at any point in      Placement          Fifteen percent left lateral tilt if the gestation if a mass is complex or highly suspicious for uterus is greater than 20 weeks to shift 

malignancy and increases in size (Figure 29.1). In addi-                         off the inferior vena tion, surgical intervention is indicated if torsion, rupture,                          cava/wedge placement under or hemorrhage is identified.                                                      the right hip

Monitoring         All viable fetuses (≥ 24 weeks) can be

Consultations required                                  monitored, either pre- and

post–procedure or continuously

For persistent adnexal mass in pregnancy, early preopera-      Anesthesia          Preoxygenation with 100% oxygen tive consultation with a gynecologic oncologist,                     administered by face mask for anesthesiologist, and neonatologist is recommended. 18                       3–5 minutes Consultation at < 15 weeks is recommended for better Halothane, isoflurane, and enflurane

operative planning. decrease uterine tone and may inhibit

labor during the operative procedure

 

Surgery

When exploration is necessary, all efforts should be made intraoperative and postoperative considerations should be

to avoid unnecessary manipulation of the uterus to mini- kept in mind when operating on a pregnant patient (Table

mize premature uterine contractions. In addition, other          19–21 29.2). Whereas, traditionally, a laparotomy was the 29-Obstetrics-8026.qxd  5/11/2007  1:17 PM  Page 222
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Table 29.3   FIGO staging for ovarian cancer

 

Stage I – growth limited to the ovaries

Stage Ia – growth limited to one ovary, no ascites, no tumor on external surface, capsule intact

Stage Ib – growth limited to both ovaries, no ascites, no tumor on external surface, capsule intact

Stage Ic – tumor either stage Ia or Ib but with tumor on surface of one or both ovaries, ruptured capsule, ascites with malignant cells or positive peritoneal washings

Stage II – growth involving one or both ovaries, with pelvic extension

Stage IIa – extension and/or metastases to the uterus or tubes

Stage IIb – extension to other pelvic tissues

Stage IIc – stage IIa or IIb but with tumor on surface of one or both ovaries, ruptured capsule, ascites with malignant cells or positive peritoneal washings

Stage III – tumor involving one or both ovaries, with peritoneal implants outside the pelvis and/or positive retroperitoneal or

inguinal nodes; superficial liver metastases

Stage IIIa – tumor grossly limited to pelvis, negative lymph nodes but histological proof of microscopic disease on abdominal peritoneal surfaces

Stage IIIb – confirmed implants outside of pelvis in the abdominal peritoneal surface; no implant exceeds 2 cm in diameter and lymph nodes are negative

Stage IIIc – abdominal implants larger than 2 cm in diameter and/or positive lymph nodes

Stage IV – distant metastases; pleural effusion must have a positive cytology to be classified as stage IV; parenchymal liver metastases

 

FIGO, Fédération Internationale de Gynécologie et d’Obstétrique (International Federation of Gynecology and Obstetrics).

 

standard recommendation used to explore the abdomen of a       Rarely is a hysterectomy indicated. For more advanced pregnant patient with an adnexal mass, in the 1990s disease, the degree of cytoreductive surgery and the timing

laparoscopy became an acceptable alternative in experienced of initiation of chemotherapy will depend on fetal viability

hands and offers the benefit of a more expeditious recov- and maternal choice, and should be managed by a gyneco-

ery. 22–24                                             25,26 However, despite several reports suggesting that      logic oncologist. laparoscopic surgery can be safely performed for ovarian

torsion during pregnancy, laparotomy remains the stan-

 

dard of care for surgical management of such patients.    References Abdominal surgery during pregnancy, in particular laparo-

tomy, has been associated with higher rates of miscarriage 1. Koonings PP, Platt LD, Wallace R. Incidental adnexal neoplasms at

and preterm birth compared with no surgery.10                             cesarean section. Obstet Gynecol 1988; 72: 767–9. [II–3]

If an adnexal mass is identified incidentally at the time 2. Hess LW, Peaceman A, O’Brien WF, Winkel CA. Adnexal mass occur-

of cesarean section, it should be removed and not simply ing laparotomy for definitive management. Am J Obstet Gynecol  ring with intrauterine pregnancy: report of fifty-four patients requir-

aspirated. 1 With aspiration and cytological evaluation,

1988; 58: 1029–34. [II–3]

malignancy could be missed.27 If a malignant neoplasm of 3. Whitecar MP, Turner S, Higby MK. Adnexal masses in pregnancy: a

the ovary is found at the time of exploration, the surgeon’s review of 130 cases undergoing surgical management. Am J Obstet

first obligation is to properly stage the disease (Table 29.3).         Gynecol 1999; 181: 19–24. [II–3]

Since most present as stage I disease, a unilateral salpingo- malignancy of ovarian tumours in pregnancy. Aust N Z J Obstet  4. Beischer NA, Buttery BW, Fortune DW, Macafee CA. Growth and

oophorectomy, omentectomy, and limited pelvic and para-        Gynaecol 1971; 11: 208–20.[II–3] aortic lymph node dissection is the procedure of choice. If 5. El Yahia AR, Rahman J, Rahman MS et al. Ovarian tumors in preg-

the disease appears to be confined to the pelvis, compre-         nancy. Aust N Z Obstet Gynecol 1991; 31: 327–30. [II–3] hensive surgical staging is indicated. The staging procedure 6. Munnell EW. Primary ovarian cancer associated with pregnancy. Clin

includes peritoneal cytology, multiple peritoneal biopsies, 7. Dgani R, Shoham Z, Atar E et al. Ovarian carcinoma during  Obstet Gynecol  1963; 6: 983–93. [III]

omentectomy, and pelvic and para-aortic lymph node pregnancy: a study of 23 cases in Israel between the years of 1963 and
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9. Struyk AP, Treffers PE. Ovarian tumors in pregnancy. Acta Obstet terns of benign cystic teratomas of the ovary: classification, incidence

Gynecol Scand 1984; 63: 421–4. [II–3] and accuracy rate of sonographic diagnosis. Ultrasound Obstet
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KEY POINTS from the surface of the cervix to tissue deeper in the cervix,

possible spread to part of the vagina, to the lymph nodes,

• The only cervical diagnosis that is considered to alter other tissues surrounding the cervix, within the pelvis, or

management in pregnancy is invasive cancer.                beyond the pelvic areas into nearby organs.

• Owing to risks of bleeding and premature rupture of

membranes, endocervical curettage is generally avoided

in pregnancy.                                              Epidemiology/incidence

• Diagnostic conization during pregnancy should only be

considered when either the biopsy or cytology is sugges-                                                     3 The overall rate of an abnormal Pap smear (ASC-US or

higher) in the USA from 1995 to 2001 was 6%. The peak

tive of invasive cancer and the diagnosis of invasion

age incidence of cervical cancer is in the mid 40s. Cervical

would result in a modification of treatment recommen-

cancer is the second most common cancer among women

dations, timing, or mode of delivery.

• worldwide, the third most common cause of cancer-related

If the histological diagnosis of invasive cervical cancer is

death, and the most common cause of mortality from

made and a grossly visible lesion is detected, cesarean

gynecologic malignancy. Although in the majority of devel-

delivery is indicated and results in better survival out-

oping countries cervical cancer remains the number 1 cause

comes as well as a decreased risk of obstetric bleeding in

of cancer-related deaths among women, Pap smear screening

the intrapartum and postpartum periods.

• in developed countries became a preventive medicine issue

If a microinvasive (stage IA1) or a non-visible invasive

by accurately detecting preinvasive and early invasive cervical

lesion (stage IA2) is identified, either the abdominal or

disease. In the USA, the incidence of cervical cancer ranges

vaginal route of delivery is acceptable, depending on the

from 1 to 13 cases in 10 000 pregnancies. About 1% of the

obstetric and gynecological circumstances.

• women who have cervical cancer are pregnant at the time of

Once the diagnosis of cervical cancer is established, indi-

diagnosis. The likelihood that a pregnant woman with ASC

vidualized recommendations for the management of the

malignancy as well as the pregnancy are formulated with                                         4 (atypical squamous cell) pathology has a detectable high-risk

human papillomavirus (HPV) is 84%.

consideration for the stage of disease, gestational age at

the time of diagnosis, and the woman’s desires regarding

 

the continuation of her pregnancy.                          Classification

 

Historic notes The Pap smear report consists of the following parts:2

The cytological evaluation of the cervix, known as the Pap     Specimen type smear, was developed in the 1940s by George Papanicolaou

MD For example, conventional Pap smear or liquid-based

. The Bethesda System, which standardized terminology

1                                             cytology.

for reporting Pap smears in 1988, was subsequently revised in 2001.2

Specimen adequacy

 

Diagnosis/definition                  Satisfactory for evaluation

Microinvasive cervical cancer (MCC) is defined as cancer     • Defined as ≥ 5000 well-visualized squamous cells on a spread to no more than 5 mm into the tissues of the cervix. liquid-based preparation or 8000–12 000 well-visualized

Invasive cervical cancer (ICC) is defined as cancer spread       squamous cells on a conventional smear. 30-Obstetrics-8026.qxd  5/11/2007  2:23 PM  Page 225
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• The presence of endocervical cells indicates that the area at 45, 51, 52, 56, 58, 59, and 68. Even though high-risk HPV

risk for neoplasia, the transformation zone, has been ade- types 16 and 18 are the viruses most frequently isolated

quately sampled. In a contrast to the follow-up for an                               7 in cervical cancer tissue, the HPV test does not distin-

absent endocervical/transformation zone component in guish individual HPV types. The use of the HPV testing

non-pregnant population being a repeat Pap in 12 months, was validated in 2001 by a consensus group of the

pregnant women undergo repeat testing postpartum.5 American Society for Colposcopy and Cervical Pathology

(see below).7

 

Unsatisfactory for evaluation

• Defined as > 75% of the cells being uninterpretable or     Management

 

• unlabeled specimen.                                       Pregnancy considerations Since women with this result are more likely to have

intraepithelial lesions or cancer on follow-up than women Pregnancy-induced changes in the cervix include hyper-

with satisfactory Pap smears,6 the test should always be emia, eversion of columnar epithelium, more prominent

repeated in 2–4 months.5 If the Pap smear is repeatedly glands, and increased production and volume of mucus.

unsatisfactory, evaluation with colposcopy and/or biop- The decidual changes may exaggerate the colposcopic

sies is appropriate.5 appearance of CIN. A biopsy during pregnancy may cause

substantial bleeding.8 In pregnancy, the general philosophy

 

Interpretation/result for the treatment of intraepithelial neoplasia of the

cervix has become expectant management after careful

Squamous epithelial cell                   diagnosis.

abnormalities

•                                                      Screening Atypical squamous cells (ASC) either of:

• undetermined significance (ASC-US) or The Pap smear is used to screen for cellular abnormalities

• suspicious for HSIL (ASC-H). that are associated with an increased risk for the develop-

• Low-grade squamous intraepithelial lesions (LSIL): ment of cervical cancer. It selects those women who should

• changes consistent with HPV, mild dysplasia, or CIN 1 have further evaluation, such as HPV DNA testing, col-

(cervical intraepithelial neoplasia grade 1). poscopy and/or biopsy, which are then used for treatment

• High-grade squamous intraepithelial lesions (HSIL): decisions. The National Comprehensive Cancer Network

• HSIL includes moderate or severe dysplasia, CIN 2, CIN (NCCN) panel has adopted a recommendation set forth by

3, and carcinoma in situ (CIS), and should indicate if the American Cancer Society on initiation and frequency of

there are features suspicious for invasive disease. When Pap smear. This recommendation is to start screening

glandular cell abnormalities are present, it should be within 3 years after the onset of sexual activity or no later

noted whether there are changes favoring neoplasia.         than 21 years of age. Screening should be recommended to

• Carcinoma.                                           continue yearly for women younger than 30 years. Women

aged ≥ 30 years old who have had three consecutive cervical

 

Glandular cell abnormalities cytology test results that are negative, are not immunosup-

pressed, and have no history of diethylstilbestrol exposure

• in utero or human immunodeficiency virus (HIV) infection  Atypical glandular cells (AGC) may be of endocervical,

endometrial, or other glandular origin. may be screened every 2–3 years. Although testing during

• pregnancy is not addressed in most screening guidelines, a  Endocervical adenocarcinoma in situ (AIS).

• Pap smear is obtained at the first prenatal visit by many  Adenocarcinoma.

providers, or the above guidelines for non-pregnant women

can be followed. There is no difference in unsatisfactory

Ancillary testing done rates, cytology classifications, and accuracy between

conventional and liquid-based cervical cytology.9

• human papillomavirus (HPV) testing, which is impor-

tant in management of ASC-US Pap smear.

 

• HPV infection is the leading etiological agent in the     Consultations required development of premalignant and malignant lower geni-

tal tract disease. Consultation with a gynecologi oncologist is recommended

•                                                                             10 The most well-studied HPV test is the Hybrid Capture 2 in cases of cervical cancer. Consultation should occur as

HPV DNA Assay (Digene Corporation), which uses a early as possible after the diagnosis of cervical cancer for

probe mix for high-risk HPV types 16, 18, 31, 33, 35, 39,     better therapeutic planning. 30-Obstetrics-8026.qxd  5/11/2007  2:23 PM  Page 226
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Abnormal cytology on Pap smear with ASC-US/high risk, HPV, ASC–H, LSIL, HSIL, AGC, or AIS

 

Colposcopy

 

CIN 1       CIN 2–3         Cytology or histology           Microinvasive         Invasive

suggestive of invasion              disease             cervical

cancer

 

Diagnostic

conization

 

Microinvasion             Invasion

Postpartum Pap and

colposcopy

 

Appropriate cervical cancer

therapeutic recommendations

 

FFiiggu urre e  3 30 0..1 1

Algorithm for the work-up of abnormal cytology in pregnancy. See text for abbreviations.

 

Natural history/prenatal                                  8 anecdotal experience. The only diagnosis that is consid-

care/pregnancy course ered to alter management in pregnancy is invasive cancer.

Management of abnormal Pap smears in pregnancy may

As in non-pregnant women, women with abnormal Pap follow the recommendations delineated in Figure 30.1.

smears during pregnancy should undergo colposcopy with

directed biopsies of suspicious areas to rule out invasive dis-

ease. While necessary colposcopically directed cervical     Colposcopy biopsies can be safely performed at any time during preg-

Recommendations for colposcopy in pregnant patients are

nancy, many clinicians defer biopsy until the second

similar to those in the non-gravid state, with certain excep-

trimester when the risk of incidental pregnancy loss is min-

tions, as listed in Table 30.1. Colposcopy during pregnancy

imal. Owing to risks of bleeding and premature rupture of

has as its primary goal to assess for invasive cancer. It is rea-

membranes, endocervical curettage is generally not recom-

sonable to follow expectantly cytology results that are not

mended in pregnancy.

associated with cancer, such as ASC and LSIL, normal Pap but

 

Termination issues                          Table 30.1 Cervical screening considerations during pregnancy

Once the diagnosis of cervical cancer is established, individ-       • Endocervical brush cytology is safe ualized recommendations for the management of the      • Cervical biopsy is safe malignancy as well as the pregnancy are formulated, with      • ECC should be avoided consideration for the stage of disease, gestational age at the       • For ASC and LSIL, colposcopy can be done during time of diagnosis, and the woman’s desires regarding the         pregnancy or postpartum continuation of her pregnancy.                                  • For CIN 2 or CIN 3 in early pregnancy, repeat colposcopy

later in pregnancy to rule out invasion

• Delay treatment of any level of CIN until postpartum

Therapy                                  period

• Cervical conization is recommended if invasion is

There are no randomized trials assessing any aspect of        suspected management of abnormal Pap smear in pregnancy. Most of

the recommendations are based on expert opinion and    ECC, endocervical curettage. For other abbreviations see text. 30-Obstetrics-8026.qxd  5/11/2007  2:23 PM  Page 227
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absence of endocervical cells, or colposcopic impression of

11                                                                             Table 30.2   Indications for conization in pregnancy

CIN 1 during pregnancy, with just postpartum follow-up. Colposcopic impression of CIN 2 or CIN 3 can be followed up       • Histological presence of microinvasive or invasive disease with colposcopy every 3 months and 6–12 weeks postpartum.      • Persistent cytological impression of invasive cancer (in

absence of histological confirmation)

• Histological presence of adenocarcinoma in situ

Biopsy

Endocervical sampling is not performed in pregnancy.

Cervical biopsy(ies) may be omitted with ASC and LSIL, serial Pap smears and colposcopies every trimester through-

with colposcopic evaluation either during pregnancy or out the remainder of the pregnancy until the postpartum

6–12 weeks postpartum.12 Biopsies should be performed for period or the development of histological or cytological evi-

women with colposcopic impression of CIN 3, AIS, or can- dence of invasive disease. In general, diagnostic conization

cer, with the purpose of excluding invasive cancer.               during pregnancy should only be considered when either

the biopsy or cytology is suggestive of invasive cancer and the diagnosis of invasion would result in a modification of

Conization treatment recommendations, timing, or mode of delivery.

Cervical conization in pregnancy is primarily used as a

diagnostic measure with limited indications (Table 30.2).     Staging and management Unlike standard recommendations for cervical conization

in non-obstetric patients with inadequate colposcopies or For staging and management please refer to Table 30.3. If a

discordance between Pap smears and colposcopic biopsies, microinvasive (stage IA1) or a non-visible invasive lesion

pregnant women with these findings are followed with (stage IA2) is identified, either the abdominal or vaginal

 

Table 30.3   Staging and management of cervical cancer in pregnancy

Stage 0     carcinoma-in-situ                                                Preinvasive disease – not treated in pregnancy

Stage I      the tumor is confined to the cervix

IA   microinvasive disease, with the lesion not grossly visible:      Microinvasive cervical cancer (MCC) – not treated

no deeper than 5 mm and no wider than 7 mm              during pregnancy

IA1 invasion < 3 mm and no wider than 7 mm

IA2 invasion > 3 mm but < 5 mm and no wider than 7 mm

IB   larger tumor than in IA or grossly visible,                     Histologically confirmed, invasive cervical cancer

confined to cervix                                            (ICC) is the only indication to treat during pregnancy

IB1 clinical lesion < 4 cm

IB2 clinical lesion > 4 cm

Stage II     extends beyond the cervix, but does not involve the pelvic side

wall or lowest third of the vagina

IIA involvement of the upper 2/3 of vagina, without lateral

extension into the parametrium

IIB lateral extension into parametrial tissue

Stage III    involves the lowest third of the vagina or pelvic side wall,

or causes hydronephrosis

IIIA involvement of the lowest third of the vagina

IIIB involvement of pelvic side wall or hydronephrosis

Stage IV   extensive local infiltration or has spread to a distant site

IVA involvement of bladder or rectal mucosa

IVB distant metastases
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route of delivery is acceptable, dependent upon obstetric 3. Benard VB, Eheman CR, Lawson HW et al. Cervical screening in the

and gynecological circumstances. National Breast and Cervical Cancer Early Detection Program,

If the histological diagnosis of invasive cervical cancer is         1995–2001. Obstet Gynecol 2004; 103: 564–71. [II–3]

4. Lu DW, Pirog EC, Zhu X, Wang HL, Pinto KR. Prevalence and typing

made and a grossly visible lesion is detected, cesarean deliv- of HPV DNA in atypical squamous cells in pregnant women. Acta

ery with radical hysterectomy is indicated and results in bet-         Cytol 2003; 47(6): 1008–16. [II–3] ter survival outcomes as well as a decreased risk of obstetric 5. Davey DD, Austin RM, Birdsong G et al. ASCCP Patient Management

bleeding in the intrapartum and postpartum periods (see Guidelines: Pap Test Specimen Adequacy and Quality Indicators. J

also Chapter 19 of Maternal–Fetal Evidence Based Guidelines         Low Genit Tract Dis 2002; 6: 195–9. [guideline]
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The book will be essential reading for
all obstetricians and gynecologists, both in
training and already in practice, and their staff.

The Series in Maternal-Fetal Medicine is published
in conjunction with The Journal of Maternal-Fetal &
Neonatal Medicine.

Maternal-Fetal Evidence Based Guidelines

ISBN 9780415432818

Obstetric & Maternal-Fetal Evidence Based Guidelines,
2 volume set

ISBN 9780415434270
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