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reconception risk assessment in-
cludes a comprehensive evaluation

f a woman’s reproductive history to
dentify factors related to previous poor
regnancy outcomes that may be ame-
able to intervention before any future
regnancies occur.1,2 Because an adverse
utcome in an earlier pregnancy is asso-
iated with an increased risk for adverse
utcomes in subsequent pregnancies, in-
ormation such as previous spontaneous
bortion, preterm birth, fetal growth re-
triction, stillbirth, surgical delivery, dia-
etes, and pregnancy-induced hyperten-
ion should be collected.3 Preconception
iagnosis and treatment of certain condi-
ions, including maternal autoimmune
isease and uterine malformations, may
educe the risk of recurrent pregnancy
osses.

rior low birthweight infant
urden of suffering: A birthweight of less

han 2500 g includes infants that were
orn preterm (� 37 weeks) and infants
hat suffer from fetal growth restriction
FGR), whether born before or after 37
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reterm birth
reterm birth is now the leading cause of
eonatal death in the United States and

s the leading cause of infant mortality
or nonwhite babies.4 Women who have
ad a preterm birth have increased risk

or subsequent preterm birth.5-8 The
arlier in gestation the first preterm
irth, the greater the risk for another.
omen with 1 preterm birth before 35

eeks have a 16% risk of a second pre-
erm birth. Risk increases to 41% after 2
reterm births and to 67% after 3 pre-
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A history of previous birth of a low bir
multiple previous spontaneous abortions,
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evaluation and treatment to prevent recu
evidence-based recommendations for man
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erm births.9 Other than multiple gesta-
ions, previous preterm birth is often
ound as the single most important risk
actor for another preterm birth among

ultiparous women. Multivariate anal-
sis in a large Alabama study of a primar-
ly low income population reported that
omen with previous preterm delivery
ad an odds ratio of 2.8 for preterm birth

n subsequent pregnancy.
The only other risk factor of similar
agnitude was prepregnancy maternal
eight of less than 50 kg.7 Early preterm
elivery (23-27 weeks’ gestation) was
losely associated with subsequent early
reterm delivery (� 28 weeks).10 A pop-
lation-based study from Texas con-
luded that prior preterm birth ac-
ounted for 10% of subsequent preterm
irths.9 A number of conditions are as-
ociated with recurrent preterm birth:
frican American ethnicity, inflamma-

ory changes in the placenta, low mater-
al prepregnant weight (� 50 kg) or
ody mass index less than 19.8 kg/m2, a

arge interpregnancy weight loss (� 5 kg/
2), cigarette smoking, short interpreg-

ancy interval (� 12 months), history of
ervical insufficiency, or short cervix on
ransvaginal ultrasound during subse-
uent pregnancy.8 All but the first 2
ould potentially be influenced before
he next pregnancy. Maternal periodon-
al disease is associated with increased
isk for preterm delivery. However,
reatment during pregnancy has not

eight infant, previous cesarean sections,
or stillbirth, or uterine anomaly identifies
, preterm birth, or stillbirth. We review the
ctive history in identifying strategies for
t adverse pregnancy outcome. We offer
ment of women with these histories.

reterm birth, reproductive history
col
epa
oon
me
d G
rtili
e, B

ac

dica
.

hors
ld H

ma
chl
oa

e M
(#1
im
thw
pri
ion
odu
rren
age

, p
een consistently beneficial. This prob-

ican Journal of Obstetrics & Gynecology S373

mailto:phillip.stubblefield@bmc.org


l
t

F
G
m
a
b
n
u
g
w
e
h

c
m
t
n
g
y
y
a
a
t
s

p
m
e
p
t
c
n
r
t
c
p
a
m
e
h
b
h
a

H
U
w
k
M
c
t
d
c
p

c
m
i
H
d
c
n
p
i
l
e
t
f
o

s
d
m
f
d
s
t
g
d
1
t

H
m
w
l
t
w
d
n
t
o
s

t
p
c
t

s
t
c
h
w
m
w
p
i
t
i

s
3
e
c
d
r
i
g
v
b
r
c
s
l
i

c
b
i
h
t
b
d
b
t
e
g
p
i
m
fi
o
c
i
c
r
c
g
F
A
p
p
t
c

f
i
m
f
t
t
o

o

Supplement www.AJOG.org

S

em is considered in detail elsewhere in
his supplement.11

etal growth restriction
rowth-restricted fetuses account for al-
ost half of all stillbirths.12 They are also

t high risk for fetal asphyxia during la-
or, meconium aspiration, serious neo-
atal morbidity, and death. Risk contin-
es into childhood and adulthood. A
rowing literature associates FGR birth
ith hypertension, coronary artery dis-

ase, diabetes, obesity, and other chronic
ealth problems among adult survivors.13

The etiology of FGR is complex but
an be described in 3 broad categories:
aternal, fetal, and placental.13,14 Ma-

ernal risk factors include low prepreg-
ancy weight, malnutrition, poor weight
ain during pregnancy, maternal age
ounger than 16 years or older than 35
ears, a short interpregnancy interval,
nd smoking and substance abuse as well
s number of chronic maternal illnesses
hat are detailed in other papers in this
upplement.

Chronic maternal vascular disease, hy-
ertension, renal insufficiency, diabetes
ellitus, and the collagen vascular dis-

ases (especially when complicated by
reeclampsia) account for nearly one-
hird of FGR cases.15 Fetal risk factors in-
lude chromosomal abnormalities, a
umber of genetic syndromes, fetal vi-
al and protozoal infections, and mul-
iple gestations. Placental factors in-
lude chronic placental abruption,
lacenta previa, placental infarctions,
nd chronic placental villitis. Placental
osaicism accounts for up to 25% of un-

xplained FGR. Malaria accounts for a
igh proportion of FGR births and still-
irths in areas in which transmission is
igh.13,15 The recurrence risk of FGR is
bout 20%.

ow detectable is the condition? In the
nited States, virtually all infants are
eighed at birth, and women generally
now the birthweight of their infants.
aternal illness can be identified by a

areful history and obtaining the pa-
ients’ medical records from the previous
elivery. Transvaginal measurement of
ervical length during a subsequent

regnancy identifies women with a short a

374 American Journal of Obstetrics & Gynecology
ervix (� 25 mm at 20-24 weeks, � 30
m at 16-20 weeks) who have markedly

ncreased risk for preterm birth.8,16

owever, there are no validated, stan-
ardized ways to confirm a diagnosis of
ervical insufficiency prior to preg-
ancy.17 Determining the presence of
lacental inflammation requires obtain-

ng a pathology report from the previous
ow birthweight pregnancy. Pathological
xamination of the placenta is not rou-
ine, although this is increasingly per-
ormed in the case of an abnormal birth
utcome.
FGR is diagnosed in utero by ultra-

ound measurement of fetal biparietal
iameter, abdominal circumference, fe-
ur length, and calculated estimates of

etal weight in comparison with stan-
ardized curves of these parameters ver-
us gestational age. FGR is diagnosed in
he neonate by birthweight corrected for
estational age. The usual criterion for
efining FGR is birthweight below the
0th percentile of births at that gesta-
ional age.

ow effective are the current treat-
ents? Low maternal prepregnancy
eight and large interpregnancy weight

osses are important risks for both pre-
erm birth and low birthweight, and
eight gain prior to pregnancy might re-
uce risk for these women, but this has
ot been tested. The complex associa-

ions of body mass index with pregnancy
utcomes are described elsewhere in this
upplement.18

Smoking cessation programs are effec-
ive in reducing pregnancy loss.19 Inter-
regnancy interval can be extended by
ontraception; however, no interven-
ional studies exist at present.

Incompetent cervix is identifiable in
ome cases by a history of painless dila-
ation in the previous labor. Cervical cer-
lage procedures prior to pregnancy
ave been used for many years for
omen with a history of multiple late
idtrimester losses and appear effective
hen compared with the same patient’s
ast history, but there are no random-

zed prospective trials.17 A very large in-
ernational trial compared cerclage dur-
ng pregnancy plus bed rest with bed rest

lone and found a small but statistically r

Supplement to DECEMBER 2008
ignificant reduction in delivery prior to
3 weeks and very low birthweight deliv-
ries.20 With the recognition that a short
ervix found by transvaginal ultrasound
uring pregnancy identifies women at
isk for recurrent preterm delivery, there
s great interest in how to treat this
roup. Most evidence to date is that cer-
ical cerclage during pregnancy is not
eneficial.21 However, in 1 metaanalysis,
isk of preterm birth was reduced by cer-
lage for the subgroup of women with a
ingleton pregnancy, prior preterm de-
ivery, and a short cervix by ultrasound
n the current pregnancy.22

Recent studies found highly signifi-
ant reductions in subsequent preterm
irth if women with a previous preterm

nfant are treated with injections of 17-
ydroxyprogesterone caproate from 16
o 36 weeks of gestation.23 Additional
enefits include reductions in neonatal
eath, respiratory distress syndrome,
ronchopulmonary dysplasia, intraven-
ricular hemorrhage, and necrotizing
nterocolitis in the progesterone-treated
roup. Similar benefits have been re-
orted with daily use of vaginal suppos-

tories of natural progesterone.24 A 2005
etaanalysis of 10 trials confirmed these

ndings.25 Use of progestational agents
nce labor has started is not effective. Re-
ent evidence suggests that progesterone
s of benefit to women with a shortened
ervix.26 17-Hydroxyprogesterone cap-
oate is presently available only through
ompounding pharmacies. It has been
ranted orphan drug status by the US
ood and Drug Administration (FDA).
n FDA panel has recommended ap-
roval for the indication of preventing
reterm birth.27 Progesterone supposi-
ories are also available only through
ompounding pharmacists.

Dietary long-chain polyunsaturated
atty acid supplementation is discussed
n the nutrition section of this supple-

ent.18 Supplementation has been
ound to slightly increase the mean ges-
ational length but not with any reduc-
ion in low birthweight, preterm birth,
r rate of preeclampsia.
Management of women with a history

f an FGR infant includes obtaining the

ecords of the previous pregnancy and
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he infant if it survived and searching for
pecific neonatal and maternal condi-
ions that may have been associated.
hronic illnesses, especially those that
roduce vascular disease, should be
anaged to optimize the mother’s

ealth before pregnancy. Maternal expo-
ure to tobacco, alcohol, and cocaine
hould be eliminated if possible. Pro-
rams that reduce maternal cigarette
moking have been proven to reduce
GR births.13,15 Risk for FGR decreases
hen women with low body mass index

ncrease their weight between pregnan-
ies.15 Because short interpregnancy in-
erval is associated with both preterm
irth and FGR, delaying conception to
llow for an interpregnancy interval of
8-24 months may be beneficial.
A portion of preterm births and FGR

esult from multiple births occurring af-
er in vitro fertilization (IVF). The fre-
uency of multiple births can be reduced
y reducing the number of embryos
ransferred. Where FGR is associated
ith specific genetic syndromes, gamete
onation, or IVF and preimplantation
enetics may offer a solution.15 Maternal
eriodontal disease is associated with
oth preterm birth and FGR, although

ntervention programs during preg-
ancy have not been consistently effec-

ive, suggesting that dental care prior to
regnancy may be necessary.

mpact of preconception care: Preconcep-
ion care provides the opportunity to
dentify women at risk by determining
heir pregnancy history. Women with
revious preterm or FGR infants should
e evaluated for remediable conditions
uch as cervical insufficiency, cigarette
moking, and low maternal weight and
hronic illness (for example, hyperten-
ion that may predispose them to an-
ther preterm or FGR delivery). Plan-
ing of pregnancies is advised to avoid
hort birth intervals and optimize man-
gement of maternal illness. Women
ith a history of preterm birth should be

ounseled about risk of recurrent pre-
erm labor, the possible use of a proges-
ational agent in the next pregnancy, and
he need for early enrollment in prenatal

are to make treatment possible. t
ecommendations by other groups: The
merican College of Obstetricians and
ynecologists (ACOG) notes both the

pparent benefits of progesterone for
igh-risk women and the problem of no
ommercial availability of 17-hydroxy-
rogesterone caproate. The ACOG does
ot make a clear recommendation to use
rogesterone but states that its use
hould be restricted to women with a
ocumented history of spontaneous
irth at � 37 weeks.28

The ACOG does not recommend pre-
onception measures for previous FGR
irth but makes detailed suggestions for
creening during pregnancy and preg-
ancy management. Early ultrasound is
dvised for all women with previous
GR birth, as are subsequent ultra-
ounds to evaluate growth. Once FGR is
iagnosed, approximately weekly fetal
ssessment with Doppler velocimetry,
ontraction stress test, biophysical pro-
le, and nonstress testing with amniotic
uid volume assessment are recom-
ended to reduce perinatal mortality.
hen tests are abnormal, daily monitor-

ng is recommended with early delivery,
espite prematurity if fetal heart rate
esting and Doppler velocimetry become
bnormal.29

Recommendation. Pregnancy history
hould be obtained from all reproduc-
ive-age women. Those with a history of
preterm or FGR infant should be eval-
ated for remediable causes to be ad-
ressed before the next pregnancy.
trength of recommendation: A; quality of
he evidence: II-2.

Women with a previous spontaneous
reterm birth should be informed of the
otential benefit of treatment with pro-
esterone in subsequent pregnancy.
trength of recommendation: A; quality of
he evidence: I-b.

rior cesarean delivery
urden of suffering: In the United States,
esarean delivery is the most commonly
erformed obstetrical procedure. Thirty
ercent of women undergo cesarean de-

ivery, which is a 46% increase since
996.30 A woman considering pregnancy
fter a previous cesarean will be faced
ith deciding the mode of delivery for
he next pregnancy: whether to have an l

Supplement to DECEMBER 2008 Amer
lective repeat cesarean or attempt a trial
f labor (TOL). If TOL is successful, the
atient can expect a faster recuperation
eriod, shorter hospital stay, lower risk

or postoperative complications (eg,
owel injury, infection, blood loss),

ower risk of respiratory complications
n the newborn (eg, transient tachypnea
f the newborn), and higher likelihood
f having a successful trial of labor in fu-
ure pregnancies than a woman who un-
ergoes elective cesarean before labor.31

owever, women who start a TOL may
till need a cesarean during labor for fail-
re to progress or nonreassuring fetal
eart rate and are at risk for dehiscence
r complete uterine rupture (incidence 1
er 200 deliveries) during labor, with ex-
ulsion of the fetus into the mother’s ab-
omen, which may lead to death (4%) or
evere disability for the infant.32,33 Ma-
ernal complications of uterine rupture

ight include severe hemorrhage re-
uiring blood transfusion (1 per 90 de-

iveries) or hysterectomy (1 per 500
eliveries).34,35

An elective repeat cesarean section
rior to labor has fewer complications
han the same procedure performed
uring labor but more than with a suc-
essful TOL.23 However, multiple cesar-
ans increase risk for later pregnancies.
ates of placenta previa have been re-
orted to range from 0.24% in patients
ndergoing a first cesarean delivery to
.74% in patients with 6 prior cesarean
eliveries.36 Among patients with a pla-
enta previa, the rate of accreta can range
etween 3% in women with 1 prior ce-
arean and 61%-67% among women
ith 4 or more cesarean deliveries.37 Pla-

enta accreta and its more severe varia-
ions, placenta increta and percreta, can
roduce massive bleeding requiring
mergency hysterectomy and possibly
eading to death.

The decision to have a TOL or elective
epeat cesarean can best be made after
areful consultation with an obstetrician
r other expert health care provider and

s based on information about the previ-
us cesarean, most especially the type of
terine incision (whether low transverse,

ow vertical, T incision, or classical) and
ype of repair (whether single layer or 2

ayer). Every effort should be made to

ican Journal of Obstetrics & Gynecology S375
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btain the official operative report for
he first cesarean.

The outcome of TOL is influenced by a
ariety of factors:

The type of incision. Transverse uter-
ine incision and lower segment verti-
cal incisions have the least risk for
rupture, whereas classical vertical inci-
sions and T incisions increase risk for
rupture and are contraindications to
TOL.38 Rates of uterine rupture range
between 4% and 9% in women with
prior classical or T-shaped incisions.
Lower rates have been reported in
women with prior low vertical (1-7%)
or low transverse incisions (0.2-
1.5%).30,39,40 Most studies present
prior cesarean delivery as a composite
variable, essentially grouping all non-
transverse incisions into 1 category.
Therefore, it is difficult to provide rel-
ative risks for each type of incision.
Type of repair. Whether the incision
was repaired with a single vs double-
layer uterine closure may be another
determinant of risk. Single-layer clo-
sures have been reported to confer a 4-
to 8-fold adjusted increase in risk for
uterine rupture during TOL over the
risk with a conventional 2-layer uter-
ine closure.33,41 However, 4 retrospec-
tive studies and 1 case-control study
with a total of 1372 patients reported
no substantial differences in uterine
rupture with single- vs double-layer
closure.42-46

Maternal characteristics. Maternal
obesity increases risk35 as does mater-
nal age over 30 years.47

Time since last cesarean. A short inter-
delivery interval (defined as months
from the previous delivery to the index
delivery) increases risk. One study
found this effect for interdelivery in-
tervals of less than 24 months,48 an-
other for interdelivery intervals of less
than 18 months,49 and a third for in-
terpregnancy intervals (defined as
months from delivery to the subse-
quent conception) of less than 6
months.50 These data suggest a rea-
sonable minimal interval from deliv-
ery to the next conception to be ap-

proximately 15 months.50 f

376 American Journal of Obstetrics & Gynecology
Labor initiation. Induction of labor,
especially with prostaglandin E2, is as-
sociated with a substantial increase in
the risk of uterine rupture.51-53 Induc-
tion with misoprostol appears associ-
ated with even more risk.46

Number of prior cesarean sections.
Previous preterm cesarean delivery
appears to increase risk for rupture,
even when the incision was trans-
verse.52 Multiple cesarean deliveries,
all with lower-segment transverse in-
cisions, do not appear to significantly
increase rate of uterine rupture during
TOL compared with those with a sin-
gle prior operation.53

Shipp et al54 combined many of these
isk factors in a simple formula to predict
isk for uterine rupture during a TOL.
hey assigned numerical scores to the
arious factors: adding 2 points for 2 or
ore prior cesareans, 1 point for inter-

elivery interval 18 months or less, 1
oint for maternal age 30-39 years, and 2
oints for maternal age 40 years or
reater, and subtracting 1 point for a
rior vaginal delivery and 1 prior cesar-
an. Women with the lowest score (–1)
ad a 0.26% risk of rupture during TOL,
hereas women with scores of 0, 1, 2, 3,

nd 4 had uterine rupture risks of 0.25,
.11, 2.43, 3.70, and 14.29, respectively.
his work, if validated by others, may

implify discussion of risk with patients.

ow detectable is the condition? Women
re aware of whether they have under-
one prior cesarean delivery but may not
now the type of scar or details of the
epair.

mpact of preconception care: A precon-
eption visit prior to a subsequent
regnancy would allow discussion of
he potential maternal and newborn
isks and benefits of a TOL vs elective
epeat cesarean delivery. Ideally this
iscussion should begin prior to dis-
harge after the cesarean and continue
t the postpartum visit and should in-
lude a description of the type of uter-
ne incision and repair the patient just
xperienced.

Because uterine rupture with TOL is
educed by a delay of 18 months or more

rom previous cesarean, a discussion of t

Supplement to DECEMBER 2008
amily-planning methods is strongly in-
icated. A review of potential operative
orbidity with multiple cesarean deliv-

ries and an appraisal of long-term risks
f placental previa or placental accreta
ith multiple cesarean deliveries should

lso be discussed along with interven-
ions for management and potential ma-
ernal complications.55

ecommendations by other groups: The
COG issued a 2006 committee opinion
n the evaluation and management of
omen with prior cesarean delivery, rec-
mmending that when labor induction

s needed, the patient be informed of
ncreased risk of uterine rupture and
hat use of misoprostol or other pros-
aglandins and oxytocin in sequence be
voided.51

Recommendation. Preconception coun-
eling of women with prior cesarean de-
ivery should include counseling about
aiting at least 18 months before the
ext pregnancy and about possible
odes of delivery so the patient enters

he next pregnancy informed of the risks
nd options. Ideally the counseling
hould begin immediately after the ce-
arean and continued at postpartum vis-
ts. Strength of recommendation: A; qual-
ty of evidence: II-2.

rior miscarriage
urden of suffering: There are 2 forms of
pontaneous abortion to consider in the
reconception period. One is sporadic
regnancy loss, which occurs at random
hroughout reproduction in 10-15% of
linically recognized pregnancies.56 An-
ther is recurrent abortion, which is de-
ned as 3 or more consecutive spontane-
us abortions and occurs in about 1% of
ertile couples.

ow detectable is the condition? A careful
bstetric history can determine the
umber and gestational age of the spon-

aneous abortion(s). Recurrent abortion
s defined as 3 or more consecutive spon-
aneous abortions; some recommend
ot including biochemical pregnancies
pregnancies with a pregnancy test and
issed menses as the only manifesta-
ion) in this count.57
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ow effective are the current treat-
ents? Patients with sporadic abortion

hould be reassured that the prognosis is
ood for future pregnancies and offered
outine preconception care. Those with
loss at a gestational age greater than 14
eeks may benefit from consideration

hat their loss was due to preterm birth
r fetal loss. Women with recurrent early
regnancy loss (RPL; � 15 weeks’ gesta-
ion) should be offered a work-up in-
luding measurement of antiphospho-
ipid antibodies (lupus anticoagulant
nd anticardiolipin antibody), parental
aryotyping, and imaging of the uterus
ith pelvic ultrasound (sonohysterogra-
hy or 3-dimensional ultrasound) or
ysterosalpingogram. No recommenda-
ion can be made about thyroid testing,
lucose tolerance, or luteal phase defects
ecause data are not conclusive about
heir association with RPL.

No randomized controlled studies
ave shown any benefit from measuring

nfectious agents, antinuclear antibody,
aternal leukocyte antigens/antipaternal
ntibodies, or their associated treat-
ents and thus cannot be recom-
ended. Those with elevated antiphos-

holipid antibodies may benefit from
reatment with heparin and low-dose as-
irin; 2 small trials found rates of spon-
aneous abortion reduced by 54% for
reatment with both vs aspirin alone.57

here is also evidence of improved blood
ow on histopathologic data with these

reatments.
Couples with an identified chromo-

omal anomaly should be offered genetic
ounseling and prenatal testing of the fe-
us in subsequent pregnancies. Preim-
lantation embryo testing can identify
pecific chromosomal abnormalities
such as translocations or specific gene
efects) and may be an option for those
ouples with access to assisted reproduc-
ive technology. This therapy is not rec-
mmended for screening of aneuploidy
r without a known genetic defect.
Those diagnosed with a uterine sep-

um on imaging can undergo resection
f the septum via hysteroscopy with re-
orted rates of live births of 70-85%
ased on case series data. Similarly, re-
oval of uterine fibroids is an option

hen they are identified and felt to be o
ontributing to RPL, such as a large sub-
ucous fibroid, which deforms the cav-

ty. All surgical treatments are largely
ased on case series, so the actual treat-
ent effect is unclear. When no cause is

dentified, the prognosis is still favorable.
Couples can be reassured that a suc-

essful pregnancy occurs in a next preg-
ancy in 50-75% of women. Although
o randomized controlled studies exist,
sychological support and tender loving
are have been shown to improve out-
omes in RPL patients.58 One study
emonstrated an 86% rate of successful
regnancy with specific counseling and
upport vs 33% with no specific care.59

nother study found miscarriage rates of
6% vs 51% for those with and without
upportive therapy, respectively.60 Be-
ause of the noninvasive nature of this
herapy, it should be offered to these pa-
ients to help them through this difficult
ime.

mpact of preconception care: Work-up
or recurrent spontaneous abortion is
one in the preconception period. Sur-
ical correction of uterine anomalies
uch as a septum must be corrected in the
reconception period. Some treatments
uch as heparin therapy are initiated
arly in pregnancy, so identification of
ntiphospholipid antibodies must be ac-
omplished prior to pregnancy. Those
ith a loss at a gestational age greater

han 14 weeks may benefit from consid-
ration that their loss was due to preterm
irth or fetal death and receive a compre-
ensive workup for these etiologies as
iscussed below.

ecommendations by other groups: ACOG
ecommends the work-up cited in previ-
us text and treatment with heparin and
spirin in those with repeated (2 abnor-
al results 6-8 weeks apart) antiphos-

holipid antibodies. The European So-
iety for Human Reproduction and
mbryology states that treatment of an-

iphospholipid antibodies with aspirin
r heparin requires further randomized
rials, citing design issues of existing
tudies.60 They recommend testing thy-
oid function and glucose intolerance
ased on benefits for overall fetal devel-

pment and low cost. Neither group rec- r
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mmends routine karyotyping of abor-
us tissue in future pregnancies,60 nor
oes either recommend therapy with
rogestational agents. Both, in addition

o the American Society for Reproductive
edicine, recommend against treatment
ith intravenous immunoglobulin.58,61

Recommendation. Women with spo-
adic spontaneous abortion should be
eassured of a low likelihood of recur-
ence and offered routine preconception
are. Those with 3 or more early losses
hould be offered a work-up to identify a
ause. Therapy based on the identified
ause may be undertaken. For those with
o identified cause, the prognosis is fa-
orable with supportive care. Strength of
ecommendation: A; quality of evidence:
-a.

rior stillbirth
urden of suffering: The definition of

tillbirth includes the following: “death
rior to the complete expulsion or extrac-
ion from its mother of a product of hu-

an conception, irrespective of the dura-
ion of pregnancy and which is not an
nduced termination of pregnancy, and
hat the fetus does not breathe or show
ther evidence of life such as beating of the
eart, pulsation of the umbilical cord, or
efinite movement of voluntary mus-
les.”62 Reporting of fetal deaths is re-
uired in most states if it involves “a fetal
eath of 350 g or more, or if weight is un-
nown, of 20 completed weeks’ gestation
r more.”62,63 The US stillbirth rate in 2003
as 6.2 stillbirths per 1000 live births and

etal deaths, equaling the number of infant
eaths in the United States.62 Stillbirths
onstitute half of all perinatal mortality
nd 50% have an undetermined cause of
eath. There is significant racial disparity

n the stillbirth rate; the rate for non-His-
anic black women is more than double
hat of non-Hispanic white women.63

ow detectable is the condition? Stillbirth
s readily recognized at birth by the absence
f any signs of life. Women generally know

f they have had one. The risk of recurrent
tillbirth is increased 2- to 10-fold for
omen with a history of prior stillbirth(s)
ver the risk for women with no such his-
ory.64-66 The risk depends on maternal

ace and characteristics of the prior still-
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irth, including etiology, gestational age,
nd the presence of fetal growth restric-
ion. In addition, a history of stillbirth in-
reases the risk of a range of adverse preg-
ancy outcomes in the subsequent
regnancy.

ow effective are the current treatments?
resent management is based on a search

TABLE
Estimates of maternal risk factors

Condition

All pregnancies
...................................................................................................................

Low-risk pregnancies
...................................................................................................................

Hypertensive disorder
..........................................................................................................

Chronic hypertension
..........................................................................................................

Pregnancy-induced hypertension
.................................................................................................

Mild
.................................................................................................

Severe
...................................................................................................................

Diabetes
..........................................................................................................

Treated with diet
..........................................................................................................

Treated with insulin
...................................................................................................................

Systemic lupus erythematosus
...................................................................................................................

Renal disease
...................................................................................................................

Thyroid disorders
...................................................................................................................

Thrombophilia
...................................................................................................................

Cholestasis of pregnancy
...................................................................................................................

Smoking � 10 cigarettes
...................................................................................................................

Obesity (before pregnancy)
..........................................................................................................

BMI 25-29.9 kg/m2

..........................................................................................................

BMI � 30 kg/m2

...................................................................................................................

Low educational attainment (� 12 y vs � 12
...................................................................................................................

Previous growth-restricted infant (� 10%)
...................................................................................................................

Previous stillbirth
...................................................................................................................

Multiple gestations (current pregnancy)
..........................................................................................................

Twins
..........................................................................................................

Triplets
...................................................................................................................

Advanced maternal age (reference � 35 y)
..........................................................................................................

35-39 y
..........................................................................................................

� 40 y
...................................................................................................................

Black women compared with white women
...................................................................................................................

BMI, body mass index.
Source: Fretts RC. Etiology and prevention of stillbirth. Am J
a Odds ratio with the factor compared with the risk factor ab
...................................................................................................................

Stubblefield. The clinical content of preconception care: re
or risk factors during the subsequent o
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regnancy, with intensive prenatal care
ased as much as possible on what is
nown of the causes of the previous still-
irth. During the preconception or ini-
ial visit, the obstetric provider obtains a
etailed medical and obstetrical history;
eviews the evaluation of the prior still-
irth; determines recurrence risk based

d risk of stillbirth

Prevalence (%)

.........................................................................................................................

80
.........................................................................................................................

.........................................................................................................................

6-10
.........................................................................................................................

.........................................................................................................................

5.8-7.7
.........................................................................................................................

1.3-3.3
.........................................................................................................................

.........................................................................................................................

2.5-5
.........................................................................................................................

2.4
.........................................................................................................................

� 1
.........................................................................................................................

� 1
.........................................................................................................................

0.2-2
.........................................................................................................................

1-5
.........................................................................................................................

� 0.1
.........................................................................................................................

10-20
.........................................................................................................................

.........................................................................................................................

21
.........................................................................................................................

20
.........................................................................................................................

30
.........................................................................................................................

6.7
.........................................................................................................................

0.5-1
.........................................................................................................................

.........................................................................................................................

2.7
.........................................................................................................................

0.14
.........................................................................................................................

.........................................................................................................................

15-18
.........................................................................................................................

2
.........................................................................................................................

15
.........................................................................................................................

tet Gynecol 2005;193:1923-35.68 Used by permission.

.........................................................................................................................

uctive history. Am J Obstet Gynecol 2008.
n available information; and discusses m
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he risk of other obstetrical complica-
ions, such as placental abruption, pre-
erm delivery, and cesarean delivery.67

he Table lists common maternal factors
ssociated with stillbirth from a recent
ystematic review of the medical
iterature.68

There is little evidence to form recom-

timate rate of
llbirth per 1000

Odds
ratioa

.4 1.0

..................................................................................................................

-5.5 0.86
..................................................................................................................

..................................................................................................................

-25 1.5-2.7
..................................................................................................................

..................................................................................................................

-51 1.2-4.0
..................................................................................................................

-29 1.8-4.4
..................................................................................................................

..................................................................................................................

-10 1.2-2.2
..................................................................................................................

-35 1.8-4.4
..................................................................................................................

-150 6-20
..................................................................................................................

-200 2.2-30
..................................................................................................................

-20 2.2-3.0
..................................................................................................................

-40 2.8-5.0
..................................................................................................................

-30 1.8-4.0
..................................................................................................................

-15 1.7-3.0
..................................................................................................................

..................................................................................................................

-15 1.9-2.7
..................................................................................................................

-18 2.1-2.8
..................................................................................................................

-13 1.6-2.0
..................................................................................................................

-30 2.-4.6
..................................................................................................................

-20 1.4-3.2
..................................................................................................................

..................................................................................................................

1.0-2.8
..................................................................................................................

2.8-3.7
..................................................................................................................

..................................................................................................................

-14 1.8-2.2
..................................................................................................................

-21 1.8-3.3
..................................................................................................................

-14 2.0-2.2
..................................................................................................................

..................................................................................................................
an
Es
sti

6
......... .........

4
......... .........

......... .........

6
......... .........

......... .........

9
......... .........

12
......... .........

......... .........

6
......... .........

6
......... .........

40
......... .........

15
......... .........

12
......... .........

18
......... .........

12
......... .........

10
......... .........

......... .........

12
......... .........

13
......... .........

y) 10
......... .........

12
......... .........

9
......... .........

......... .........

12
......... .........

34
......... .........

......... .........

11
......... .........

11
......... .........

12
......... .........

Obs

sent.
......... .........
endations for the management of sub-
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equent pregnancy after stillbirth. Coun-
eling is individualized to the patient’s
articular circumstances or risk factor.
or example, if a couple experienced a
revious second-trimester stillbirth as a
esult of a cystic hygroma and nonim-
une hydrops caused by Turner’s syn-

rome, they can be reassured that Turn-
r’s syndrome is a sporadic condition
nd is not associated with advanced ma-
ernal age. However, in the subsequent
regnancy, one can offer nuchal translu-
ency ultrasound to provide reassurance
o the couple.

First-trimester sonograms are advised
or accurate dating. Although the predic-
ive value for maternal serum screening
n the first trimester is low, performing

aternal serum pregnancy-associated
lasma protein-A may provide some re-
ssurance regarding the recurrent risk of
tillbirth from placental causes.69 If not
reviously performed as part of the
ork-up for the initial stillbirth, early di-

betes screen, anticardiolipin antibodies,
nd thrombophilia work-up may be per-
ormed. For example, a woman with a
revious stillbirth associated with fetal
rowth restriction or placental pathol-
gy significant for thromboses may ben-
fit from thrombophilia testing and
reatment with aspirin and heparin if
hrombophilia testing is positive.70,71

In the second trimester, a fetal ana-
omic survey may be performed at 18-20
eeks. Similar to the first-trimester

creen, the predictive value of second-
rimester analytes for stillbirth (maternal
erum alpha-fetoprotein [MSAFP], hu-

an chorionic gonadotropin [hCG], es-
riol, and inhibin-A) is poor but may
rovide additional information. MSAFP
esting may be associated with the pres-
nce of a placental abnormality if it is el-
vated in a structurally normal fetus.72

ikewise, an abnormally elevated B-hCG
ay be associated with an increased risk

f stillbirth but has poor predictive
alue.73

Because nearly half of all stillbirths are
ssociated with FGR, serial sonograms
or fetal growth are customary, starting
t 28 weeks. If there is evidence of fetal
rowth restriction, then the frequency of
ltrasound to monitor fetal growth is in-

reased, usually to every 2-4 weeks, and y
oppler studies and antepartum fetal
esting are recommended. The ACOG
echnical bulletin on intrauterine
rowth restriction outlines manage-
ent strategies.74

In all women with a previous stillbirth,
aternal assessment of fetal movement

r fetal kick counts may be started at 28
eeks’ gestation. Antepartum fetal test-

ng, such as twice-weekly nonstress tests
nd amniotic fluid index or biophysical
rofiles, may be initiated at 32 weeks or
-2 weeks before the gestational age of
he previous stillbirth.75 Caution must
e used when interpreting the antepar-
um fetal surveillance of a fetus of less
han 32 weeks’ gestation.

The delivery plan should be discussed
ith the couple well in advance of the

hird trimester. The timing of the deliv-
ry depends on maternal anxiety, cervi-
al ripeness, and the cause of the previ-
us stillbirth. In most cases, elective

nduction at 39 weeks’ gestation or ear-
ier delivery with documented fetal lung

aturity may be appropriate.76

mpact of preconception care: Many
omen do not receive comprehensive

ounseling with regard to the cause of
he stillbirth because either an incom-
lete evaluation was performed or be-
ause in 50% of cases with complete eval-
ation, the cause remains unknown. The
ost important preconception inter-

ention begins with a comprehensive as-
essment at the time of the stillbirth and
his should be undertaken in all cases.
his recommendation is based on still-
irths defined as fetal deaths occurring at
r after 20 weeks of gestation or more
han 350 g birthweight. However, early
econd-trimester intrauterine fetal de-

ise may not differ in etiology from still-
irths occurring after 20 weeks and a
omprehensive evaluation as described
n this section may be useful.

The single most important tests are an
utopsy and pathologic examination of
he placenta. If the parents refuse au-
opsy, they may accept a limited physical
xamination of the neonate by a perina-
al pathologist. Postmortem magnetic
esonance imaging may be useful. Cyto-
enetic studies are essential. The highest

ield of viable cells is from an amniocen- s

Supplement to DECEMBER 2008 Amer
esis taken after recognition of the fetal
eath and prior to birth.77 Additional
seful laboratory tests may include ma-

ernal fasting glucose, a Kleihauer-Betke
est to detect fetal-maternal hemorrhage,
rine toxicology, hemoglobin A1c, and a

hrombophilia work-up in normally
ormed infants.68,78

A preconception visit to review the cir-
umstances and work-up of the previous
tillbirth is important. Review of avail-
ble reports of the fetal autopsy, placen-
al pathology, and appropriate testing is
mportant to guide management of the
ubsequent pregnancy and in some cases

ay suggest interventions that should be
ndertaken prior to the next pregnancy.
ecause many stillborn infants have had

etal growth restriction, the interven-
ions to prevent FGR discussed in previ-
us text may be appropriate. Examples
f possible interventions include mater-
al dietary supplementation with folic
cid to prevent recurrence of neural tube
efects, tight control of blood glucose for
iabetic women to prevent other major

etal malformations, and management
f other genetic conditions by preim-
lantation genetics and embryo selec-
ion. Because cigarette smoking is related
o growth restriction and stillbirth,
moking cessation is an important pre-
onception intervention.79 Couples of-
en experience feelings of anxiety, per-
onal guilt, and apprehension when
ontemplating pregnancy after having a
tillborn infant and may require addi-
ional psychosocial support.

ecommendations by other groups: The
COG issued a 2007 committee opinion
roviding detailed suggestions for the
valuation of stillbirth at the time that it
ccurs. These include a detailed review
f the mother’s medical history; obstet-
ic history; history of the prenatal course;
hysical examination of the fetus with
eight, head circumference, and length;
ultiple photographs of the infant and

lacenta; placental pathology; fetal
aryotype; whole-body X-ray and au-
opsy if possible; and documentation of
ndings. The findings should be com-
unicated to the family.78

Recommendation. At the time of the

tillbirth, a thorough investigation to de-
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ermine causation should be performed
nd communicated to the patient. At the
reconception visit, women with a pre-
ious stillbirth should receive counseling
bout the increased risk of adverse preg-
ancy outcomes and may require refer-
al for support. Any appropriate
ork-up to define the etiology of the pre-
ious stillbirth should be performed if
ot done as part of the initial work-up.
isk factors that can be modified prior

o the next pregnancy should be ad-
ressed, for example, smoking cessa-
ion. Strength of recommendation: B;
uality of evidence: II-2.

terine anomalies
urden of suffering: Two to four percent
f fertile women with normal reproduc-
ive outcomes are believed to have con-
enital mullerian anomalies.80,81 The
revalence of such anomalies in women
ith history of poor reproductive per-

ormance (recurrent first- and second-
rimester losses) is estimated at 13%.82

revalence rates as high as 7-8% in the
eneral population and 25% in the re-
urrent pregnancy loss population have
een reported in series in which minor
nomalies were included (eg, minor ar-
uations and “hypoplastic” uteri).83 It
as also been estimated that a congenital
terine malformation complicates 1 in
94 pregnancies.84 The most common
terine anomalies are septate (35%), bi-
ornuate (26%), and arcuate or subsep-
ate (18%), but these proportions may
ary, depending on the specific popula-
ion studied and the methodology used
o ascertain the diagnosis.81 The overall
ive birth rates in patients with mullerian
nomalies are lower than average and are
stimated around 60% for the bicornu-
te and septate uterus and 40% for the
nicornuate and didelphic uterus. It is
enerally agreed that the rates of prema-
urity, growth restriction, postpartum
emorrhage, cervical incompetence,
alpresentation, pregnancy-associated

ypertension, dystocia, uterine rupture
n labor, and cesarean deliveries are
igher in patients with mullerian
nomalies.

ow detectable is the condition? Because

f increased use of ultrasound and mag- a

380 American Journal of Obstetrics & Gynecology
etic resonance imaging (MRI) for mis-
ellaneous gynecological complaints,
ullerian anomalies are being increas-

ngly detected in women whose repro-
uctive performance has not been previ-
usly tested. In women with recurrent
regnancy loss, however, the gold stan-
ard for the diagnosis and accurate
lassification of uterine anomalies is a
ysterogram (HSG) followed by a lapa-
oscopy and hysteroscopy if the HSG is
bnormal. More recently the use of MRI
nd 3-dimensional ultrasound have
merged as noninvasive alternatives for
he diagnosis and classification of anom-
lies with a good degree of specificity and
ensitivity.85,86 It should also be noted
hat approximately 20% of women with

ullerian anomalies harbor a coexistent
enal or ureteral anomaly that should be
uled out with either a renal scan or in-
ravenous pyelogram.

ow effective are the current treatments?
he literature concerning the effective-
ess of treatments on reproductive
utcomes in women with Mullerian
nomalies is mostly observational and
etrospective. In women with anomalies
hose reproductive performance has
ot been previously tested, the course of
ction should be individualized and de-
ends on the nature and complexity of
he anomaly and associated gynecologic
ymptoms. Although there is no evi-
ence that proactive interventions im-
rove outcomes, most authorities favor
ysteroscopic incision of a uterine sep-
um when identified.

The best results appear to occur in
omen with history of recurrent preg-
ancy loss who have a uterine septum
reater than 1 cm long. In those patients,
ysteroscopic resection/incision of the
eptum restores a normal live birth rate
f about 80-90% and reduces miscar-
iage rates to background levels of 15-
0%.82,87,88 There is anecdotal evidence
hat excision of coexisting vaginal sep-
um may be beneficial in reducing risk of
ystocia and cesarean delivery in subse-
uent pregnancies. There is no credible
vidence that surgical correction of a
nicornuate, bicornuate, didelphic, or
-shaped uterus improves pregnancy

nd live birth rates. Some individual pa- d

Supplement to DECEMBER 2008
ients, however, with bicornuate or di-
elphic uteri who have had repeatedly
oor outcomes despite intensive obstet-
ic management may benefit from a
trassman reunification metroplasty.89

mpact of preconception care: Preconcep-
ional identification of a uterine septum
sually calls for hysteroscopic resection

o improve subsequent pregnancy out-
omes, particularly in the recurrent loss
opulation. Identification of a coexistent
enal or ureteral anomaly should also call
or heightened awareness during the
ext pregnancy because of an increased
isk of hypertension, recurrent urinary
ract infections, and urinary tract injury
uring cesarean. Although there is no
trong evidence of overall benefit,90 in-
ensive obstetrical and sonographic sur-
eillance of subsequent pregnancies
ould theoretically allow early identifica-
ion of risk markers for preterm labor
nd incompetent cervix and deployment
f interventions that may optimize fetal
utcomes (eg, bed rest, progesterone
se, cerclage placement, tocolysis, and
teroid use). Because of a reported in-
rease in the risks of ectopic pregnancy in
omen with mullerian anomalies, early
regnancy tracking by hCG levels and
onography is also warranted for early
etection and noninvasive management
f ectopics.91

In patients with anomalies who re-
uire assisted reproductive technologies
o conceive, the overall pregnancy rates
fter IVF appear to be lower than in the
eneral population, although the series
re small.91

Occasional difficulties may arise dur-
ng egg retrievals (because of unusual
varian position in the pelvis) and em-
ryo replacement (because of cervical
tenosis or deformity) that require spe-
ial skills to overcome. Extra care should
lso be taken by the IVF team to mini-
ize the risk of multiple pregnancies be-

ause of the increased baseline risk of
reterm labor.
Recommendation. A uterine septum in
woman with poor prior reproductive

erformance should be hysteroscopi-
ally corrected before the next concep-
ion. All other anomalies call for specific

elineation of the anomaly and any asso-
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iated vaginal and renal malformations.
lthough surgical correction may be ad-
ised in some, heightened awareness and
urveillance during a subsequent preg-
ancy and labor should help optimize
utcomes. Strength of recommendation:
; quality of evidence: II-3.

onclusion
large number of specific conditions

hat increase risk of preterm birth or ad-
erse pregnancy outcome can be diag-
osed based on reproductive history.
any of these can be successfully treated

rior to pregnancy or early in a subse-
uent pregnancy to reduce risk. There is
ood evidence for some treatments, for
xample, smoking cessation and use of
7-hydroxyprogesterone caproate after
revious preterm birth. Case series show
he often dramatic benefit of hystero-
copic resection of uterine septa after re-
urrent miscarriage, and we recommend
his, but there have been no randomized
rials.

Placental inflammation exists in most
xtremely preterm deliveries and is a
entral problem, but intrauterine growth
estriction and stillbirth are major prob-
ems that can result from many different
tiologies. Reduction of risk requires a
rogram of searching for possible causes,
anaging those causes, and closely
onitoring the subsequent pregnancy
ith ultrasound and antepartum fetal
eart rate monitoring. However, truly
roving that such management leads to
he improved outcome would require
ithholding care from some. This poses
very difficult ethical dilemma for inves-

igators. Concerted application of our
resent knowledge should help reduce
dverse pregnancy outcomes, but much
ore remains to be done to under-

tand causes and develop effective
herapies. f
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