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Stillbirth is one of the most common adverse pregnancy outcomes, complicating 1 in 160 deliveries in the United States. Approximately 25,000 stillbirths
at 20 weeks or greater of gestation are reported annually (1). The purpose
of this bulletin is to review the current information on stillbirth, including
definitions and management, the evaluation of a stillbirth, and strategies for
prevention.

Background
Definition
The United States National Center for Health Statistics defines fetal death as
the delivery of a fetus showing no signs of life as indicated by the absence of
breathing, heart beats, pulsation of the umbilical cord, or definite movements of
voluntary muscles (2). There is not complete uniformity among states with
regard to birth weight and gestational age criteria for reporting fetal deaths.
However, the suggested requirement is to report fetal deaths at 20 weeks or
greater of gestation (if the gestational age is known), or a weight greater than
or equal to 350 grams if the gestational age is not known (3). The cutoff of 350
grams is the 50th percentile for weight at 20 weeks of gestation.
The term stillbirth is preferred among parent groups, and more recent
research efforts have begun using this term in place of fetal death. Therefore, in
this document, the term stillbirth is used. It must be emphasized that the criteria for stillbirth do not imply a point of viability and were chosen to facilitate
uniform data collection.
In the United States, fetal losses related to terminations of pregnancy for
lethal fetal anomalies and inductions of labor for previable premature rupture
of membranes are specifically excluded from the stillbirth statistics and are
classified as terminations of pregnancy.

Frequency of Occurrence
In 2004, the stillbirth rate in the United States was 6.2
per 1,000 births, down from 6.4 per 1,000 births in 2002
(1). Since 1990, the rate of early stillbirth (20–27 weeks)
has remained stable at approximately 3.2 per 1,000
births, while the rate of late stillbirth (28 weeks or
greater) has decreased from 4.3 to 3.1 per 1,000 births.

Risk Factors
In developed countries, the most prevalent risk factors
associated with stillbirth are non-Hispanic black race,
nulliparity, advanced maternal age, and obesity (see
Table 1 for additional risk factors). From a public health
perspective, obesity, smoking, and drug and alcohol use
are common potentially modifiable risk factors for
adverse pregnancy outcome.

pregestational diabetes (7, 8). However, with preconception care and optimal glycemic control, the risk of perinatal death may be reduced (9, 10). Patients with a
personal history or family history of thromboembolism
or multiple inherited or acquired thrombophilias appear
to have an increased risk of stillbirth, but there is no evidence that screening an unselected population is either
clinically effective or cost-effective (11). Other reported
medical risk factors for stillbirth in the United States are
described in Table 2.

Obesity

In the United States, Hispanic, Asian, and Native American
women, and non-Hispanic white women all have stillbirth
rates of less than 6 per 1,000. In contrast, stillbirth rates
have been consistently and significantly higher in nonHispanic black women at a rate of 11.25 per 1,000 (1). The
reason for this health care disparity is multifactorial and the
subject of ongoing research. Higher rates of stillbirth persist among non-Hispanic black women with adequate prenatal care; this has been attributed to higher rates of
diabetes mellitus, hypertension, placental abruption, and
premature rupture of membranes (4, 5).

Obesity is defined as a prepregnancy body mass index
(BMI) (defined as weight in kilograms divided by height
in meters squared) of 30 or greater and is the fastest
growing health problem in the United States (12).
Obesity in pregnancy is associated with an increased risk
of both early fetal loss and stillbirth (13). In a national
database, the risk of stillbirth was 5.5/1,000 for nonobese
mothers, 8/1,000 for those with a BMI of 30–39.9 and
11/1,000 for women with a BMI greater than 40.0 (14).
There is some evidence that the obesity-related stillbirth
risk increases with gestational age. In one study, the hazard ratio for stillbirth increased from 2.1 at 28–36 weeks
to 4.6 at 40 weeks of gestation (15). The reason for this
association is likely multifactorial, but obesity is associated with a fivefold increase in stillbirth associated with
placental dysfunction. Obesity remains an independent
risk factor for stillbirth even after controlling for smoking, gestational diabetes, and preeclampsia. (16–18).

Comorbidities

Multiple Gestations

Hypertension and diabetes are two of the most common
medical comorbid pregnancy conditions (6). Populationbased studies demonstrated a twofold to fivefold
increase in the risk of stillbirth among women with

The stillbirth rate among multiple gestations is four times
higher than among singletons (19.6 per 1,000) (19). Higher
rates are due both to complications specific to multiple gestation (such as twin–twin transfusion syndrome), as well as

Racial Factors

Table 1. Commonly Reported Maternal Risk Factors and Causes for Stillbirth
Developed Countries

Developing Countries

Congenital and karyotypic anomalies

Obstructed and prolonged labor and associated asphyxia, infection,
and birth injury

Growth restriction and placental abnormalities

Infection especially syphilis and gram-negative infections

Medical diseases such as diabetes, systemic lupus erythematosus,
renal disease, thyroid disorders, and cholestasis of pregnancy

Hypertensive disease and complications of preeclampsia and eclampsia

Hypertensive disease and preeclampsia

Poor nutritional status

Infection such as human parvovirus B19, syphilis, streptococcal infection,
and listeria

Malaria

Smoking

Congenital anomalies

Sickle cell disease

Multiple gestation
Reproduced with permission by the International Federation of Gynecology and Obstetrics (FIGO) from: McClure EM, Nalubamba-Phiri M, Goldenberg RL. Stillbirth in
developing countries. Intl J Gynecol Obstet 2006;94(2):82–90.
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Table 2. Estimates of Maternal Risk Factors and Risk of Stillbirth
Condition

Prevalence

All pregnancies

Estimated rate of stillbirth

OR*

6.4/1000

1.0

80%

4.0–5.5/1000

0.86

6%–10%

6–25/1000

1.5–2.7

Mild

5.8%–7.7%

9–51/1000

1.2–4.0

Severe

1.3%–3.3%

12–29/1000

1.8–4.4

Treated with diet

2.5%–5%

6–10/1000

1.2–2.2

Treated with insulin

2.4%

6–35/1000

1.7–7.0

Low-risk pregnancies
Hypertensive disorders
Chronic hypertension
Pregnancy-induced hypertension

Diabetes

SLE

<1%

40–150/1000

6–20

Renal disease

<1%

15–200/1000

2.2–30

Thyroid disorders

0.2%–2%

12–20/1000

2.2–3.0

Thrombophilia

1%–5%

18–40/1000

2.8–5.0

Cholestasis of pregnancy

<0.1%

12–30/1000

1.8–4.4

Smoking >10 cigarettes

10%–20%

10–15/1000

1.7–3.0

BMI 25–29.9 kg/m2

21%

12–15/1000

1.9–2.7

BMI >30

Obesity (prepregnancy)
20%

13–18/1000

2.1–2.8

Low educational attainment (<12 y vs. 12 y+)

30%

10–13/1000

1.6–2.0

Previous growth-restricted infant (<10%)

6.7%

12–30/1000

2–4.6

Previous stillbirth

0.5%–1.0%

9–20/1000

1.4–3.2

Twins

2.7%

12/1000

1.0–2.8

Triplets

0.14%

34/1000

2.8–3.7

35–39 y

15%–18%

11–14/1000

1.8–2.2

40 y+

2%

11–21/1000

1.8–3.3

15%

12–14/1000

2.0–2.2

Multiple gestation

Advanced maternal age (reference <35 y)

Black women compared with white women

*OR of the factor present compared to the risk factor absent.
Reprinted from Am J Obstet Gynecol, 193, Fretts R, Etiology and prevention of stillbirth, 1923–35, 2005, with permission from Elsevier.

to increased risks of common complications such as
advanced maternal age, fetal abnormalities, and growth
restriction.

Maternal Age Older Than 35 years
Older maternal age is associated with an increased risk of
stillbirth in both nulliparous and multiparous women (9,
20). A significant proportion of perinatal deaths seen in
older women are related to lethal congenital and chromosomal anomalies. The introduction of population-based
screening for chromosomal abnormalities has contributed
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to lower rates of this type of perinatal demise (21). Largescale studies suggest that an increased risk of unexplained
stillbirth late in pregnancy persists in older women, even
after controlling for risk factors such as hypertension, diabetes, placenta previa, and multiple gestation (20, 22, 23).
In addition, there appears to be an interaction between first
birth and advanced maternal age that places primiparous
older women at an increased risk (20). Based on one study,
the estimated risk of stillbirth is 1 in 116 in a 40-year-old
nulliparous woman after 37 weeks of gestation, compared
with 1 in 304 in a multiparous woman of the same age (20).
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Past Obstetric History
Women with previous pregnancy complications, such as
preterm delivery, growth restriction, or preeclampsia, are
at increased risk of stillbirth in subsequent pregnancies
(24). The relationship is strongest for explained stillbirth
and there also is a persistent 1.7-fold to 2-fold increase in
unexplained stillbirth associated with these pregnancy
complications. In addition, the risk of subsequent still
birth is twice as high for women with a prior live born,
growth restricted infant delivered before 32 weeks of gestation than for women with a prior stillbirth (25). The relationship between prior cesarean delivery and subsequent
stillbirth remains controversial. This association has not
been confirmed in three large studies from the United
States (26–28). In the largest of these studies, the unexplained fetal death rates at term for women with and without a previous cesarean delivery were 0.8 and 0.7 per 1,000
births, respectively (27). In contrast, in two large studies
from the United Kingdom, previous cesarean delivery was
associated with an increased rate of explained (29) and
unexplained stillbirth (24) with an increased odds ratio of
1.5 for all causes of subsequent stillbirth.

Potential Causes of Stillbirth
The study of specific causes of stillbirth has been hampered by the lack of uniform protocols for evaluating and
classifying stillbirths and by decreasing autopsy rates. In
most cases, fetal death certificates are filled out before a
full postnatal investigation, and amended death certificates are rarely filed when additional information from
the stillbirth evaluation emerges. In any specific case, it
may be difficult to assign a definite cause to a stillbirth.
A significant proportion of stillbirths remain unexplained even after a thorough evaluation (22, 23).

Fetal Growth Restriction
Fetal growth restriction is associated with a significant
increase in the risk of stillbirth with the most severely
affected fetuses (weight less than the 2.5th percentile)
being at the greatest risk (30). The cumulative risk of
fetal death is approximately 1.5% at fetal weights less
than the 10th percentile, increasing to a risk of 2.5% at
less than the 5th percentile for gestational age (31, 32).
Fetal growth restriction is associated with some fetal
aneuplodies, fetal infection, maternal smoking, hypertension, autoimmune disease, obesity, and diabetes.

Placental Abruption
Placental abruption is another common cause of stillbirth. If abruption occurs in the preterm fetus, it is more
likely to cause stillbirth. The rates of abruption appear to
be increasing (33). Maternal cocaine and other illicit
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drug use, smoking, hypertension, and preeclampsia are
all significant contributors to abruption and stillbirth
(34–37). Fetomaternal hemorrhage in the absence of placental abruption is a rare cause of stillbirth and occurs
mainly in unusual scenarios, such as chorioangioma or
choriocarcinoma.

Chromosomal and Genetic
Abnormalities
An abnormal karyotype can be found in approximately
8–13% of stillbirths (38–40). The rate of karyotypic abnormalities exceeds 20% in fetuses with anatomic abnormalities or in those with growth restriction, but the rate of
chromosomal anomalies found in normally formed fetuses
was found to be 4.6% in one large series (40). If an abnormal karyotype is found in association with stillbirth, the
most common abnormalities are monosomy X (23%), trisomy 21 (23%), trisomy 18 (21%), and trisomy 13 (8%).
Confined placental mosaicism also has been associated
with an increased risk of stillbirth, but currently is not part
of standard testing (41). Karyotypic analysis underestimates the contribution of genetic abnormalities to stillbirth
because in up to 50% of karyotype attempts cell culture is
unsuccesful (39). One strategy to increase the yield of cell
culture is to perform an amniocentesis before the delivery.
This is typically performed after the woman has had an
opportunity to process the death of her baby and after an
epidural is placed. In a large Dutch study, invasive testing
had a much greater tissue culture rate (85%) than fetal tissue sampling after birth (28%) (40). In addition, routine
assessments for single gene defects and microdeletions currently are not recommended because of uncertainty of the
role of these genetic anomalies. However, it is likely that no
single-gene defect is likely to be responsible for a significant proportion of stillbirth. Genetic evaluation for specific
abnormalities should be guided by the clinical history and
detected fetal abnormalities. Approximately 20% of stillborn fetuses have dysmorphic features or skeletal abnormalities and 15–20% have a major malformation (38, 42).

Infection
In developed countries, most stillbirths related to infection occur in the premature fetus. It has been estimated
that infection is implicated in up to 19% of stillbirths at
less than 28 weeks of gestation, but only 2% of stillbirths
at term (43). There is considerable variation in the
reported proportion of stillbirths related to infection due
in part to differences in classification methods.
Pathogens that are causally associated with stillbirth,
include parvovirus, cytomegalovirus, Listeria monocytogenes, and syphilis. In the developing world, malaria is a
significant preventable cause of stillbirth.
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Cord Events
Although many stillbirths are attributed to a cord accident, this diagnosis should be made with caution. Cord
abnormalities, including a nuchal cord, are found in
approximately 30% of normal births and may be an incidental finding (44). In order to attribute a stillbirth to a
cord accident there should be evidence of obstruction or
circulatory compromise on umbilical cord examination.
In addition, other causes of stillbirth should be excluded.

Management
Sensitivity is needed when discussing evaluation of a stillborn fetus with the family. In discussing options, clinicians
should refer to the fetus by name, if one was given. Griefstricken parents may be reluctant to consent to evaluation or
autopsy examination, and some may have religious or cultural objections. Parents should be informed about the reasons for autopsy, procedures (eg, the face usually is not
disfigured) and potential costs. Even though the bereaved
parents may not want the information initially, health care
providers should emphasize that results of the evaluation
may be useful to the patient and her family in planning
future pregnancies. If the family objects to a standard autopsy, they should be informed of the potential value of less
invasive methods of evaluation, including the use of photographs, X-ray imaging, ultrasonography, magnetic resonance imaging, and tissue sampling (blood or skin). These
methods may help to identify a syndrome or chromosomal
abnormality even without full autopsy data. Syndrome
identification may delineate etiologic and pathogenetic factors that could have predictive significance for recurrence
risk and the risk of other associated anomalies (45).
After a stillbirth or neonatal death, proper management includes obtaining a complete perinatal and family
history, performing a physical examination of the fetus
(with documentation by description and photography, if
possible), and obtaining laboratory studies (see Fig. 1). To
ascertain the etiology and provide appropriate counseling
to the family, clinical–pathologic correlation is best accomplished by a team comprising obstetricians, pediatricians
or neonatologists, pathologists, and geneticists. Initial evaluation by a geneticist or pathologist may help the team
coordinate the evaluation and the needed follow-up.

Clinical Considerations
What are the essential components of an
evaluation of a fetal death?
The most important tests in the evaluation of a stillbirth
are fetal autopsy; examination of the placenta, cord, and
membranes; and karyotype evaluation. An algorithm for
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•
•
•
•
•

Inspect fetus and placenta:
Weight, head circumference, and length of fetus
Weight of placenta
Photographs of fetus and placenta
Frontal and profile photographs of whole body, face, extremities, palms, and any abnormalities
Document finding and abnormalities

Obtain consent from parents for cytologic specimens:
• Obtain cytologic specimens with sterile techniques and
instruments
• Acceptable cytologic specimens (at least one)
— Amniotic fluid obtained by amniocentesis at time of
prenatal diagnosis of demise: particularly valuable if
delivery is not expected imminently
— Placental block (1 × 1) cm taken from below the cord
insertion site on the unfixed placenta
— Umbilical cord segment (1.5 cm)
— Internal fetal tissue specimen, such as costochondral
junction or patella; skin is not recommended
• Place specimens in a sterile tissue culture medium of lactated
Ringer’s solution and keep at room temperature when transported to cytology laboratory

Obtain parental consent for fetal autopsy

Fetal autopsy and placental
pathology (may include
fetal whole-body X-ray)

If no consent is given for
autopsy, send placenta
alone for pathology

Figure. 1. Flow chart for fetal and placental evaluation

evaluation is given in Figure 1. Specific aspects of the
evaluation are outlined as follows and in Table 3.

Examination of the Stillborn Fetus
The general examination of the stillborn fetus should be
done promptly, noting any dysmorphic features and
obtaining measurements of weight, length, and head circumference (46–48). Foot length may be especially useful
before 23 weeks of gestation to ascertain gestational age.
Photographs of the whole body (unclothed); frontal and
profile views of the face, extremities, and palms; and
close-up photographs of specific abnormalities are vital
for subsequent review and consultation with a specialist,
particularly if no geneticist is available at the institution.
Even if parents have declined an autopsy, a description of
any obvious abnormalities of the stillborn fetus should be
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Table 3. Alternatives to a Complete Autopsy
Examination
Placental examination and external examination by a perinatal
pathologist (generally includes measurements of the baby, X-rays,
and photographs)

Strengths and Limitations
Will be more likely to identify syndromes, congenital abnormality, and
timing of death as well as growth abnormalities. Will be able to
detect placental and cord infections
Will miss fetal infections and internal congenital and CNS anomalies

Placental examination and external examination by a perinatal
pathologist, and selected biopsies (this generally includes measurements
of the baby, X-rays, and photographs)

Same as above but will be more likely to identify fetal infections

Gross and microscopic placental examination and external and internal
examination of the fetus by a perinatal pathologist, organs are left with
the body, and the brain is not examined (this generally includes
measurements of the baby, X-rays, and photographs)

Allows the baby to be returned to the family with all of the organs.
Will miss central nervous system pathology, but will detect internal
congenital abnormalities and be able to assess the role of infection

Head sparing autopsy

Benefits of full autopsy, may miss some CNS pathology

MRI (plus or minus directed needle biopsy)

May be very useful when the family requires burial intact in a timely
manner. MRI is good in the identification of CNS pathology, but other
abnormalities such as cardiac abnormalities are more likely to be
missed. Infections will not be diagnosed unless additional needle
biopsies are considered. This strategy has not been compared with
traditional autopsy

Ultrasound

Best done while in utero, but can be done after birth. The head, kidney,
or abdomen can be evaluated, but only static images of the heart can
be seen. Not as good as MRI for the brain, but may be able to provide
some useful information if a previous fetal radiologic survey was not
performed. Limited by the degree of maceration, and does not assess
role of infection in the fetal death

Abbreviations: CNS, central nervous system; MRI, magnetic resonance imaging

included in the medical record. Measurements may be
accomplished by the obstetrician, pathologist, or other
specialist, such as a neonatologist, depending on the institutional protocol.
Autopsy as well as examination of the placenta should
be offered. This is especially true when dysmorphic features, inconsistent growth measurements, anomalies,
hydrops, or growth restriction are present. Parents should
be given the opportunity to hold the baby and perform cultural or religious activities, such as baptism, before the
autopsy. Whole-body X-ray with anterior–posterior and
lateral views may reveal an unrecognized skeletal abnormality or further define a grossly apparent deformity.
When a full autopsy is performed, it should follow
published guidelines for perinatal autopsy (49, 50). The
pathologist should be aware of the clinical history and
suspected genetic diagnoses, as well as any necessary tissue collection that needs to be performed for additional
analyses.

Examination of the Placenta
Gross and microscopic examination of the placenta is an
essential component of the evaluation of any stillbirth
and should include an examination of the membranes
and umbilical cord that may corroborate autopsy find-
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ings. Even if the family declines fetal autopsy, histologic study of the placenta usually is acceptable and can be
valuable in identifying underlying etiologies (51, 52).

Fetal Laboratory Studies
Karyotypic analyses are of sufficient yield that it should
be performed in all cases of stillbirth after appropriate
parental permission is obtained (40). If chromosomal
culture is not successful, in situ hybridization can be
used to detect common chromosomal abnormalities.
Chromosomal information is particularly valuable if the
fetus displays dysmorphic features, inconsistent growth
measurements, anomalies, hydrops, or growth restriction. Fetal karyotype also is important if a parent carries
a balanced chromosomal rearrangement (eg, translocation or inversion) or has a mosaic karyotype. Samples of
amniotic fluid, umbilical cord, fetal tissue, or placenta
may be obtained for chromosomal and any other relevant
tests. Amniocentesis for fetal karyotyping has the highest yield and is particularly valuable if delivery is not
expected imminently (40).
After delivery, the most viable tissue generally is the
placenta or segment of umbilical cord closest to the placenta, followed by fetal cartilage obtained from the costochondral junction or patella (see Fig. 1) (53–55).

ACOG Practice Bulletin No. 102

Appropriate history and physical findings should be sent
to the laboratory for the laboratory personnel to choose
any appropriate cytogenetic tests.
The Wisconsin Stillbirth Service program estimated
that the real cost of a stillbirth assessment was approximately $1,450 in 2001 (56). The most significant information gained was a change in the estimated risk of
recurrent stillbirth (42% of cases). Other consequences
were a change in the recommendations for subsequent
pregnancies with respect to prenatal diagnosis (in 22%)
and preconception management (in 1%).

Maternal Evaluation
A thorough maternal history should be taken looking
for known conditions or symptoms suggestive of those
that have been associated with stillbirth (Table 4). In
addition to obstetric history, including exposures
(eg, medications and viral infections), a family history
with a three-generation pedigree, if possible, should be
reviewed. Any pertinent information in the maternal or
paternal pedigree should be documented and investigated further. Relevant original medical records and documentation should be obtained whenever possible. The
gestational age by last menstrual period, maternal examinations, laboratory data, and ultrasound examination
should be recorded for correlation with the physical
examination of the neonate. Possible nongenetic causes,
such as infection, placental abruption, and umbilical
cord abnormality also should be considered.
Investigation for fetal–maternal hemorrhage should be
conducted shortly after the diagnosis of the demise (57).
Maternal testing for lupus anticoagulant, anticardiolipin
antibodies, human parvovirus B19 immunoglobulin G and
immunoglobulin M antibodies and thyroid stimulating
hormone may provide information that could affect future
pregnancy management (58–60). In cases with severe
placental pathology, significant growth restriction, or in
the setting of a family or personal history of thrombosis,
factor V Leiden mutation, prothrombin mutation,
antithrombin III level, MTHFR gene mutation, protein C
activity, and protein S activity may provide information
that could affect future pregnancy management (58–60).
However, routine testing for thrombophilias is controvesial and may lead to unnecessary interventions.

What are the options for management of the
current pregnancy after confirmation of a
diagnosis of fetal death?

Methods of Delivery
The method and timing of delivery after a fetal death
depends on the gestational age at which the death occur-
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red, on the maternal history of a previous uterine scar, and
maternal preference. Although most patients will desire
prompt delivery, the timing of delivery is not critical;
coagulopathies are associated with prolonged fetal retention and are uncommon. In the second trimester, dilation
and evacuation can be offered if an experienced provider
is available, although patients should be counseled that
dilation and evacuation may limit efficacy of autopsy for
the detection of macroscopic fetal abnormalities.
Labor induction is appropriate at later gestational
ages, if second trimester dilation and evacuation is
unavailable, or based on patient preference. Much of the
data for management of fetal demise has been extrapolated fromrandomized trials of management of second
trimester pregnancy termination. Before 28 weeks of
gestation, vaginal misoprostol appears to be the most
efficient method of induction, regardless of cervical
Bishop score (61, 62), although high-dose oxytocin infusion also is an acceptable choice (63, 64). Typical
dosages for misoprostol use are 200–400 mcg vaginally
every 4–12 hours. After 28 weeks of gestation, induction
of labor should be managed according to usual obstetric
protocols. Cesarean delivery for fetal demise should be
reserved for unusual circumstances because it is associated with potential maternal morbid-ity without any fetal
benefit.
Several studies have evaluated the use of misoprostol at a dosage of 400 mcg every 6 hours in women with
a stillbirth between 24 and 28 weeks of gestation and a
prior uterine scar (65, 66). Available evidence from randomized trials supports the use of vaginal misoprostol as
a medical treatment to terminate nonviable pregnancies
before 24 weeks of gestation (67). Further research is
required to assess effectiveness and safety, optimal route
of administration, and dose.
In patients after 28 weeks of gestation, cervical
ripening with a transcervical Foley catheter has been
associated with uterine rupture rates comparable to spontaneous labor (68) and this may be a helpful adjunct in
patients with an unfavorable cervical examination.
Therefore, based on limited data in patients with a prior
low transverse cesarean delivery, trial of labor remains a
favorable option. There are limited data to guide clinical
practice in a patient with a prior classical cesarean delivery, and the delivery plan should be individualized.

What support services and clinical counseling
should be offered to the patient with a fetal
death?
Patient support should include emotional support and
clear communication of test results. Referral to a bereavement counselor, religious leader, peer support group, or
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Table 4. Elements of the Stillbirth Evaluation
Key Components
Patient history

Details

Comments

Family history
• Recurrent spontaneous abortions
• Venous thromboembolism or pulmonary embolism
• Congenital anomaly or abnormal karyotype
• Hereditary condition or syndrome
• Developmental delay
• Consanguinity
Maternal history
• Prior venous thromboembolism or pulmonary embolism
• Diabetes mellitus
• Chronic hypertension
• Thrombophilia
• Systemic lupus erythematosus
• Autoimmune disease
• Epilepsy
• Severe anemia
• Heart disease
• Tobacco, alcohol, drug or medication abuse
Obstetric history
• Recurrent miscarriages
• Previous child with anomaly, hereditary condition, or
growth restriction
• Previous gestational hypertension or preeclampsia
• Previous gestational diabetes mellitus
• Previous placental abruption
• Previous fetal demise
Current pregnancy
• Maternal age
• Gestational age at fetal death
• Medical conditions complicating pregnancy
—Hypertension
—Gestational diabetes mellitus
—Systemic lupus erythematosus
—Cholestasis
• Pregnancy weight gain and body mass index
• Complications of multifetal gestation, such as
twin–twin transfusion syndrome, twin reversed
arterial perfusion syndrome, and discordant growth
• Placental abruption
• Abdominal trauma
• Preterm labor or rupture of membranes
• Gestational age at onset of prenatal care
• Abnormalities seen on an ultrasound image
• Infections or chorioamnionitis
(continued)
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Table 4. Elements of the Stillbirth Evaluation (continued)
Key Components

Details

Comments

Fetal autopsy

If patient declines, external evaluation by a trained
perinatal pathologist. Other options include photographs,
X-ray imaging, ultrasonography, magnetic resonance
imaging, and sampling of tissues, such as blood or skin.

Fetal karyotype

Amniocentesis before delivery provides the greatest
Abnormalities found approximately 8%
yield (84%). Umbilical cord proximal to placenta if
amniocentesis declined (30%). Fluorescence in situ
hybridization may be useful if fetal cells cannot be cultured.

Placental examination

Includes evaluation for signs of viral or bacterial infection.
Discuss available tests with pathologist.

Maternal evaluation at time
of demise

• Complete blood count
• Fetal–maternal hemorrhage screen: Kleihauer–Betke
test or comparable test for fetal cells in maternal
circulation
• Human parvovirus B-19 immunoglobulin G and
immunoglobulin M antibody

Provides important information in approximately
30% of cases

Provides additional information in 30% of cases.
Infection is more common in preterm stillbirth
(19% versus 2% at term)
Routine testing for thrombophilias is controversial
and may lead to unnecessary interventions.
Consider in cases with severe placental pathology
and or growth restriction, or in the setting of a
personal or family history of thromboembolic
disease.

• Syphilis
• Lupus anticoagulant
• Anticardiolipin antibodies
• Thyroid-stimulating hormone
• Thrombophilia (selected cases only)
—Factor V Leiden
—Prothrombin gene mutation
—Antithrombin III
—Fasting homocysteine
Postpartum

Protein S and protein C activity (selected cases)
Parental karyotype (if appropriate)

In selected cases

Unproven benefit

Developing technology

Indirect Coombs test

If not performed previously in pregnancy.

Glucose screening (oral glucose tolerance test,
hemoglobin A1C)

In the large for gestational age baby

Toxicology screen

In cases of placental abruption or when drug use is
suspected

Antinuclear antibody test

Many times is an incidental finding and may lead
to unnecessary interventions

Serology for toxoplasmosis, rubella, cytomegalovirus,
herpes simplex virus

Rarely helpful, infection causing death is made by
history and examining the baby, placenta,
and cord

Comparative genomic hybridization
Testing for single-gene mutations
Testing for confined placental mosaicism and nucleic
acid-based testing for infection

The value of these has not yet been established

mental health professional may be advisable for management of grief and depression. Feelings of guilt or anger in
parents who have experienced a perinatal death are common and may be magnified when there is an abnormal
child or a genetic defect. However, some parents may
welcome discussion and find relief in autopsy results. The
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results of the tests are important even when no specific
diagnosis is identified (69). The results of the autopsy,
placental examination, laboratory tests, and cytogenetic
studies should be communicated to the involved clinicians and to the family of the deceased infant in a timely
manner. If there was no growth of the fetal chromosomes
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(or these were not obtained), further consultation with a
genetics or maternal–fetal medicine subspecialist is
advised to discuss the need for parental chromosomal
testing. A copy of the results of the tests and a list of diagnoses excluded should be provided to the patients.

For the patient with a history of an unexplained fetal death in a previous pregnancy,
how should clinical management be altered
in subsequent pregnancies?

Recurrence Counseling
Counseling can be hampered by insufficient information
regarding the etiology of the prior stillbirth. In many
cases, the prior stillbirth may be unexplained despite a
thorough evaluation. In patients in whom complete evaluation for previous stillbirth was not done, evaluation
should be completed with parental permission. When
specific risks are identified, the risk of recurrence may be
quantifiable. In low-risk women with unexplained stillbirth, the risk of recurrence stillbirth after 20 weeks is
estimated at 7.8–10.5/1,000 with most of this risk occurring before 37 weeks of gestation. The risk of recurrent
stillbirth after 37 weeks is very low at 1.8/1,000. In comparison, women with a history of a live birth complicated
by preterm fetal growth restriction have a stillbirth rate
of 21.8/1,000 in a subsequent pregnancy (25). Rates of
recurrent fetal loss are higher in women with medical
complications such as diabetes or hypertension or in
those with obstetric problems with a significant recurrence risk, such as placental abruption. Despite reassurances, the patient is likely to be anxious and to require
ongoing support.

Antepartum Surveillance
There is little evidence-based data to guide the treating clinician in the antepartum surveillance of a patient who had
a prior unexplained stillbirth. In patients with a history of
stillbirth, antepartum testing may be initiated at 32–34
weeks of gestation. However, this approach is associated
with potential morbidity and cost: rates of delivery for
abnormal or equivocal testing were 16.3% at or before 39
weeks of gestation and 1% before 36 weeks of gestation.
Similarly, the authors of one study estimate that antenatal
testing before 37 weeks of gestation results in a 1.5% rate
of iatrogenic prematurity for intervention based on falsepositive test results (70). The excess risk of infant mortality due to late preterm birth is 8.8/1,000 at 32–33 weeks of
gestation and 3/1,000 at 34–36 weeks of gestation (71),
and this must be considered in any strategy that may lead
to iatrogenic late preterm birth.
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Fetal Kick Counting
Multiple studies have demonstrated that women who
report decreased fetal movement are at increased risk for
adverse perinatal outcome (72). Although fetal kick
counting is an inexpensive test of fetal well being, the
effectiveness in preventing stillbirth is uncertain (73).

Timing of Delivery
The decision to proceed with early delivery to prevent
stillbirth must incorporate an understanding of the
increased risks of maternal and neonatal complications
compared with the potential benefits. Deliveries before
39 weeks of gestation are associated with an increased
risk of admission to neonatal special care units for respiratory complications and other neonatal morbidities.
Details of pregnancy for women with a prior stillbirth are
listed in the box.

Summary of
Recommendations and
Conclusions
The following recommendations and conclusions
are based on good and consistent scientific
evidence. (Level A)
In low-risk women with unexplained stillbirth the
risk of recurrence stillbirth after 20 weeks of gestation is estimated at 7.8–10.5/1,000 with most of this
risk occurring before 37 weeks of gestation.
The most prevalent risk factors associated with stillbirth are non-Hispanic black race, nulliparity,
advanced maternal age, and obesity (Table 1).
The risk of subsequent still birth is twice as high for
women with a prior live born, growth restricted
infant delivered before 32 weeks of gestation than
for women with a prior stillbirth.
Amniocentesis for fetal karyotyping has the highest
yield and is particularly valuable if delivery is not
expected imminently.

The following recommendations and conclusions
are based primarily on limited or inconsistent
scientific evidence (Level B):
In the second trimester, dilation and evacuation can
be offered. Labor induction also is appropriate at
later gestational ages, if second trimester dilation
and evacuation is unavailable, or based on patient
preference.
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Management of Subsequent Pregnancy
After Stillbirth
Preconception or initial prenatal visit
Detailed medical and obstetric history
Evaluation and workup of previous stillbirth
Determination of recurrence risk
Smoking cessation
Weight loss in obese women (preconception only)
Genetic counseling if family genetic condition exists
Diabetes screen
Thrombophilia workup: antiphospholipid antibodies
(only if specifically indicated)

Induction of labor with vaginal misoprostol is safe
and effective in patients with a prior cesarean delivery with a low transverse uterine scar before 28
weeks of gestation.

The following recommendations and conclusions
are based primarily on consensus and expert
opinion (Level C):
The most important tests in the evaluation of a stillbirth are fetal autopsy; examination of the placenta,
cord, and membranes; and karyotype evaluation.
Patient support should include emotional support
and clear communication of test results. Referral to
a bereavement counselor, religious leader, peer support group, or mental health professional may be
advisable for management of grief and depression.

Support and reassurance
First trimester
Dating ultrasonography
First-trimester screen: pregnancy-associated plasma
protein A, human chorionic gonadotropin, and nuchal
translucency*
Support and reassurance

Performance Measure
The percentage of stillbirths for which placental evaluation was performed and autopsy was offered

References

Second trimester
Fetal ultrasonographic anatomic survey at 18–20
weeks of gestation

1. MacDorman MF, Munson ML, Kirmeyer S. Fetal and
perinatal mortality, United States, 2004. Natl Vital Stat
Rep 2007;56:1–19. (Level II-3)

Maternal serum screening (Quadruple) or single marker
alpha fetoprotein if first trimester screening*

2. National Center for Health Statistics. State definitions
and reporting requirements for live births, fetal deaths,
and induced terminations of pregnancy. 1997 revision.
Hyattsville (MD): NCHS; 1997. Available at: http://www.
cdc.gov/nchs/data/misc/itop97.pdf. Retrieved November
19, 2008. (Level II-3)

Support and reassurance
Third trimester
Ultrasonographic screening for fetal growth restriction
after 28 weeks of gestation
Kick counts starting at 28 weeks of gestation
Antepartum fetal surveillance starting at 32 weeks of
gestation or 1–2 weeks earlier than prior stillbirth
Support and reassurance
Delivery
Elective induction at 39 weeks of gestation
Delivery before 39 weeks of gestation only with documented fetal lung maturity by amniocentesis
*Provides risk modification but does not alter management
(Adapted from Reddy UM. Prediction and prevention of recurrent
stillbirth. Obstet Gynecol 2007;110:1151–64.)

ACOG Practice Bulletin No. 102

3. National Center for Health Statistics. Model state vital
statistics act and regulations. 1992 revision. Hyattsville
(MD): NCHS; 1994. Available at: http://www.cdc.gov/
nchs/data/misc/mvsact92b.pdf. Retrieved December 3,
2008. (Level III)
4. Healy AJ, Malone FD, Sullivan LM, Porter TF, Luthy
DA, Comstock CH, et al. Early access to prenatal care:
implications for racial disparity in perinatal mortality.
FASTER Trial Research Consortium. Obstet Gynecol
2006;107: 625–31. (Level II-2)
5. Vintzileos AM, Ananth CV, Smulian JC, Scorza WE,
Knuppel RA. Prenatal care and black-white fetal death
disparity in the United States: heterogeneity by high-risk
conditions. Obstet Gynecol 2002;99:483–9. (Level II-3
6. Martin JA, Hamilton BE, Sutton PD, Ventura SJ,
Menacker F, Kirmeyer S, et al. Births: final data for 2005.
Centers for Disease Control and Prevention National
Center for Health Statistics National Vital Statistics
System. Natl Vital Stat Rep 2007;56:1–103. (Level II-3)

11

7. Casson IF, Clarke CA, Howard CV, McKendrick O,
Pennycook S, Pharoah PO, et al. Outcomes of pregnancy
in insulin dependent diabetic women: results of a five year
population cohort study. BMJ 1997;315:275–8. (Level II-3)
8. Dunne F, Brydon P, Smith K, Gee H. Pregnancy in women
with Type 2 diabetes: 12 years outcome data 1990–2002.
Diabet Med 2003;20:734–8. (Level II-3)
9. Fretts RC, Schmittdiel J, McLean FH, Usher RH,
Goldman MB. Increased maternal age and the risk of fetal
death. N Engl J Med 1995;333:953-7. (Level II-3)
10. Karlsson K, Kjellmer I. The outcome of diabetic pregnancies in relation to the mother’s blood sugar level. Am J
Obstet Gynecol 1972;112:213–20. (Level II-3)
11. Wu O, Robertson L, Twaddle S, Lowe GD, Clark P,
Greaves M, et al. Screening for thrombophilia in high-risk
situations: systematic review and cost-effectiveness analysis. The Thrombosis: Risk and Economic Assessment of
Thrombophilia Screening (TREATS) study. Health
Technol Assess 2006;10:1–110. (Level III)
12. Hedley AA, Ogden CL, Johnson CL, Carroll MD, Curtin
LR, Flegal KM. Prevalence of overweight and obesity
among US children, adolescents, and adults, 1999–2002.
JAMA 2004;291:2847–50. (Level II-3)
13. Catalano PM. Management of obesity in pregnancy.
Obstet Gynecol 2007;109:419–33. (Level II-3)
14. Salihu HM, Dunlop AL, Hedayatzadeh M, Alio AP, Kirby
RS, Alexander GR. Extreme obesity and risk of stillbirth
among black and white gravidas. Obstet Gynecol
2007;110:552–7. (Level II-3)
15. Nohr EA, Bech BH, Davies MJ, Frydenberg M,
Henriksen TB, Olsen J. Prepregnancy obesity and fetal
death: a study within the Danish National Birth Cohort.
Obstet Gynecol 2005;106:250–9. (Level II-2)
16. Cnattingius S, Bergstrom R, Lipworth L, Kramer MS.
Prepregnancy weight and the risk of adverse pregnancy
outcomes. N Engl J Med 1998;338:147–52. (Level II-3)
17. Cnattingius S, Lambe M. Trends in smoking and overweight during pregnancy: prevalence, risks of pregnancy
complications, and adverse pregnancy outcomes. Semin
Perinatol 2002;26:286–95. (Level III)
18. Stephansson O, Dickman PW, Johansson A, Cnattingius
S. Maternal weight, pregnancy weight gain, and the risk
of antepartum stillbirth. Am J Obstet Gynecol 2001;
184:463–9. (Level II-2)
19. Bell R, Glinianaia SV, Rankin J, Wright C, Pearce MS,
Parker L. Changing patterns of perinatal death, 19822000: a retrospective cohort study. Arch Dis Child Fetal
Neonatal Ed 2004;89:F531–6. (Level II-3)
20. Reddy UM, Ko CW, Willinger M. Maternal age and the
risk of stillbirth throughout pregnancy in the United States.
Am J Obstet Gynecol 2006;195:764–70. (Level II-3)
21. Liu S, Joseph KS, Kramer MS, Allen AC, Sauve R, Rusen
ID, et al. Relationship of prenatal diagnosis and pregnancy
termination to overall infant mortality in Canada. Fetal and
Infant Health Study Group of the Canadian Perinatal
Surveillance System. JAMA 2002;287:1561–7. (Level II-3)

12

22. Froen JF, Arnestad M, Frey K, Vege A, Saugstad OD,
Stray-Pedersen B. Risk factors for sudden intrauterine
unexplained death: epidemiologic characteristics of singleton cases in Oslo, Norway, 1986-1995. Am J Obstet
Gynecol 2001;184:694–702. (Level II-3)
23. Huang DY, Usher RH, Kramer MS, Yang H, Morin L,
Fretts RC. Determinants of unexplained antepartum fetal
deaths. Obstet Gynecol 2000;95:215–21. (Level II-3)
24. Smith GC, Shah I, White IR, Pell JP, Dobbie R. Previous
preeclampsia, preterm delivery, and delivery of a small for
gestational age infant and the risk of unexplained stillbirth
in the second pregnancy: a retrospective cohort study,
Scotland, 1992–2001. Am J Epidemiol 2007;165:194–
202. (Level II-3)
25. Surkan PJ, Stephansson O, Dickman PW, Cnattingius S.
Previous preterm and small-for-gestational-age births and
the subsequent risk of stillbirth. N Engl J Med
2004;350:777–85. (Level II-2)
26. Salihu HM, Sharma PP, Kristensen S, Blot C, Alio AP,
Ananth CV, et al. Risk of stillbirth following a cesarean
delivery: black-white disparity. Obstet Gynecol
2006;107:383–90. (Level III)
27. Bahtiyar MO, Julien S, Robinson JN, Lumey L, Zybert P,
Copel JA, et al. Prior cesarean delivery is not associated
with an increased risk of stillbirth in a subsequent pregnancy: analysis of U.S. perinatal mortality data, 19951997. Am J Obstet Gynecol 2006;195:1373–8. (Level
II-3)
28. Landon MB, Hauth JC, Leveno KJ, Spong CY,
Leindecker S, Varner MW, et al. Maternal and perinatal
outcomes associated with a trial of labor after prior
cesarean delivery. National Institute of Child Health and
Human Development Maternal-Fetal Medicine Units
Network. N Engl J Med 2004;351:2581–9. (Level II-2)
29. Gray R, Quigley MA, Hockley C, Kurinczuk JJ, Goldacre
M, Brocklehurst P. Caesarean delivery and risk of stillbirth in subsequent pregnancy: a retrospective cohort
study in an English population. BJOG 2007;114:264–70.
(Level II-3)
30. Clausson B, Gardosi J, Francis A, Cnattingius S. Perinatal
outcome in SGA births defined by customised versus population-based birthweight standards. BJOG 2001;108:
830–4. (Level II-3)
31. Getahun D, Ananth CV, Kinzler WL. Risk factors for
antepartum and intrapartum stillbirth: a population-based
study. Am J Obstet Gynecol 2007;196:499–507. (Level II3)
32. Ego A, Subtil D, Grange G, Thiebaugeorges O, Senat MV,
Vayssiere C, et al. Customized versus population-based
birth weight standards for identifying growth restricted
infants: a French multicenter study. Am J Obstet Gynecol
2006;194:1042–9. (Level II-3)
33. Ananth CV, Smulian JC, Demissie K, Vintzileos AM,
Knuppel RA. Placental abruption among singleton and
twin births in the United States: risk factor profiles. Am J
Epidemiol 2001;153:771–8. (Level II-3)
34. Hoskins IA, Friedman DM, Frieden FJ, Ordorica SA,
Young BK. Relationship between antepartum cocaine

ACOG Practice Bulletin No. 102

abuse, abnormal umbilical artery Doppler velocimetry,
and placental abruption. Obstet Gynecol 1991;78:279–82.
(Level II-2)
35. Hulse GK, Milne E, English DR, Holman CD. Assessing
the relationship between maternal cocaine use and abruptio placentae. Addiction 1997;92:1547–51. (Level III)

50. Bove KE. Practice guidelines for autopsy pathology: the
perinatal and pediatric autopsy. Autopsy Committee of the
College of American Pathologists. Arch Pathol Lab Med
1997;121:368–76. (Level III)
51. Benirschke K, Kaufmann P. Pathology of the human placenta. 4th ed. New York (NY): Springer; 2000. (Level III)

36. Kramer MS, Usher RH, Pollack R, Boyd M, Usher S.
Etiologic determinants of abruptio placentae. Obstet
Gynecol 1997;89:221–6. (Level II-3)

52. Genest DR. Estimating the time of death in stillborn fetuses: II. Histologic evaluation of the placenta; a study of 71
stillborns. Obstet Gynecol 1992;80:585–92. (Level III)

37. Ananth CV, Oyelese Y, Yeo L, Pradhan A, Vintzileos AM.
Placental abruption in the United States, 1979 through
2001: temporal trends and potential determinants. Am J
Obstet Gynecol 2005;192:191–8. (Level II-3)

53. Smith A, Bannatyne P, Russell P, Ellwood D, den Dulk G.
Cytogenetic studies in perinatal death. Aust N Z J Obstet
Gynaecol 1990;30:206–10. (Level III)

38. Pauli RM, Reiser CA, Lebovitz RM, Kirkpatrick SJ.
Wisconsin Stillbirth Service Program: I. Establishment
and assessment of a community-based program for etiologic investigation of intrauterine deaths. Am J Med Genet
1994;50:116–34. (Level III)
39. Laury A, Sanchez-Lara PA, Pepkowitz S, Graham JM Jr.
A study of 534 fetal pathology cases from prenatal diagnosis referrals analyzed from 1989 through 2000. Am J
Med Genet A 2007;143A:3107–20. (Level III)
40. Korteweg FJ, Bouman K, Erwich JJ, Timmer A, Veeger
NJ, Ravise JM, et al. Cytogenetic analysis after evaluation
of 750 fetal deaths: proposal for diagnostic workup.
Obstet Gynecol 2008;111:865–74. (Level III)
41. Kalousek DK, Barrett I. Confined placental mosaicism
and stillbirth. Pediatr Pathol 1994;14:151–9. (Level III)
42. Pauli RM, Reiser CA. Wisconsin Stillbirth Service
Program: II. Analysis of diagnoses and diagnostic categories in the first 1,000 referrals. Am J Med Genet 1994;
50:135–53. (Level III)
43. Copper RL, Goldenberg RL, DuBard MB, Davis RO.
Risk factors for fetal death in white, black, and Hispanic
women. Collaborative Group on Preterm Birth Prevention. Obstet Gynecol 1994;84:490–5. (Level II-3)
44. Spellacy WN, Gravem H, Fisch RO. The umbilical cord
complications of true knots, nuchal coils, and cords
around the body. Report from the collaborative study of
cerebral palsy. Am J Obstet Gynecol 1966;94:1136–42.
(Level III)
45. Leppig KA, Werler MM, Cann CI, Cook CA, Holmes LB.
Predictive value of minor anomalies. I. Association with
major malformations. J Pediatr 1987;110:531–7. (Level III)
46. Reed GB, Claireaux AE, Cockburn F, editors. Diseases of
the fetus and newborn: pathology, imaging, genetics and
management. London (UK): Chapan & Hall Medical;
1995. (Level III)
47. Stocker JT, Dehner LP, editors. Pediatric pathology. 2nd
ed. Philadelphia (PA): Lippincott Williams & Wilkins;
2001. (Level III)

54. Baena N, Guitart M, Ferreres JC, Gabau E, Corona M,
Mellado F, et al. Fetal and placenta chromosome constitution in 237 pregnancy losses. Ann Genet 2001;44:83–8.
(Level III)
55. Gelman-Kohan Z, Rosensaft J, Ben-Hur H, Haber A,
Chemke J. Cytogenetic analysis of fetal chondrocytes: a
comparative study. Prenat Diagn 1996;16:165–8. (Level
III)
56. Michalski ST, Porter J, Pauli RM. Costs and consequences of comprehensive stillbirth assessment. Am J
Obstet Gynecol 2002;186:1027–34. (Level III)
57. Biankin SA, Arbuckle SM, Graf NS. Autopsy findings in
a series of five cases of fetomaternal haemorrhages.
Pathology 2003;35:319–24. (Level III)
58. Fretts RC. Etiology and prevention of stillbirth. Am J
Obstet Gynecol 2005;193:1923–35. (Level III)
59. Leduc L, Farine D, Armson BA, Brunner M, Crane J,
Delisle MF, et al. Stillbirth and bereavement: guidelines
for stillbirth investigation. Maternal-Fetal Medicine
Committee; Clinical Practice Obstetrics Committee. J
Obstet Gynaecol Can 2006;28:540–52. (Level III)
60. Alonso A, Soto I, Urgelles MF, Corte JR, Rodriguez MJ,
Pinto CR. Acquired and inherited thrombophilia in
women with unexplained fetal losses. Am J Obstet
Gynecol 2002;187:1337–42. (Level II-3)
61. Dickinson JE, Evans SF. The optimization of intravaginal
misoprostol dosing schedules in second-trimester pregnancy termination [published erratum appears in Am J
Obstet Gynecol 2005;193:597]. Am J Obstet Gynecol
2002;186:470-4. (Level I)
62. Tang OS, Lau WN, Chan CC, Ho PC. A prospective randomised comparison of sublingual and vaginal misoprostol in second trimester termination of pregnancy. BJOG
2004;111:1001–5. (Level I)
63. Toaff R, Ayalon D, Gogol G. Clinical use of high concentration oxytocin drip. Obstet Gynecol 1971;37:112–20.
(Level II-3)

48. Naeye RL. Disorders of the placenta, fetus, and neonate:
diagnosis and clinical significance. St. Louis (MO): Mosby
Year Book; 1992. (Level III)

64. Winkler CL, Gray SE, Hauth JC, Owen J, Tucker JM.
Mid-second-trimester labor induction: concentrated oxytocin compared with prostaglandin E2 vaginal suppositories. Obstet Gynecol 1991;77:297–300. (Level II-3)

49. Valdes-Depena M, Huff DS. Perinatal autopsy manual.
Washington, DC: Armed Forces Institute of Pathology;
1983. (Level III)

65. Dickinson JE. Misoprostol for second-trimester pregnancy termination in women with a prior cesarean delivery.
Obstet Gynecol 2005;105:352–6. (Level II-2)

ACOG Practice Bulletin No. 102

13

66. Daskalakis GJ, Mesogitis SA, Papantoniou NE,
Moulopoulos GG, Papapanagiotou AA, Antsaklis AJ.
Misoprostol for second trimester pregnancy termination
in women with prior caesarean section. BJOG 2005;
112:97–9. (Level II-2)
67. Neilson JP, Hickey M, Vazquez J. Medical treatment for
early fetal death (less than 24 weeks). Cochrane Database of Systematic Reviews 2006, Issue 3. Art. No.:
CD002253. DOI: 10.1002/14651858.CD002253.pub3.
(Level 1)
68. Bujold E, Blackwell SC, Gauthier RJ. Cervical ripening
with transcervical foley catheter and the risk of uterine
rupture. Obstet Gynecol 2004;103:18–23. (Level II-2)
69. Rushton DI. Prognostic role of the perinatal postmortem.
Br J Hosp Med 1994;52:450–4. (Level III)
70. Miller DA, Rabello YA, Paul RH. The modified biophysical profile: antepartum testing in the 1990s. Am J Obstet
Gynecol 1996;174:812–7. (Level II-3)
71. Kramer MS, Demissie K, Yang H, Platt RW, Sauve R,
Liston R. The contribution of mild and moderate preterm
birth to infant mortality. Fetal and Infant Health Study
Group of the Canadian Perinatal Surveillance System.
JAMA 2000;284:843–9. (Level II-3)
72. Froen JF. A kick from within—fetal movement counting
and the cancelled progress in antenatal care. J Perinat Med
2004;32:13–24. (Level III)
73. Grant A, Elbourne D, Valentin L, Alexander S. Routine
formal fetal movement counting and risk of antepartum
late death in normally formed singletons. Lancet 1989;
2:345–9. (Level I)

The MEDLINE database, the Cochrane Library, and
ACOG’s own internal resources and documents were used
to conduct a literature search to locate relevant articles published between January 1985 and April 2008. The search
was restricted to articles published in the English language.
Priority was given to articles reporting results of original
research, although review articles and commentaries also
were consulted. Abstracts of research presented at symposia
and scientific conferences were not considered adequate for
inclusion in this document. Guidelines published by organizations or institutions such as the National Institutes of
Health and the American College of Obstetricians and
Gynecologists were reviewed, and additional studies were
located by reviewing bibliographies of identified articles.
When reliable research was not available, expert opinions
from obstetrician–gynecologists were used.
Studies were reviewed and evaluated for quality according
to the method outlined by the U.S. Preventive Services
Task Force:
I

Evidence obtained from at least one properly
designed randomized controlled trial.
II-1 Evidence obtained from well-designed controlled
trials without randomization.
II-2 Evidence obtained from well-designed cohort or
case–control analytic studies, preferably from more
than one center or research group.
II-3 Evidence obtained from multiple time series with or
without the intervention. Dramatic results in uncontrolled experiments also could be regarded as this
type of evidence.
III Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.
Based on the highest level of evidence found in the data,
recommendations are provided and graded according to the
following categories:
Level A—Recommendations are based on good and consistent scientific evidence.
Level B—Recommendations are based on limited or inconsistent scientific evidence.
Level C—Recommendations are based primarily on consensus and expert opinion.
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