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Fetal Growth and Sti l lbirth

Jessica M. Page, MD, MSCI
a,*, Nathan R. Blue, MD

b,
Robert M. Silver, MD

c

INTRODUCTION

Stillbirth is one of the most devastating obstetric outcomes for both families and clini-

cians. In the United States, stillbirth is defined as fetal death at 20 weeks’ gestation or

later and occurs in approximately 1 per 160 deliveries.1 The stillbirth rate has remained

largely stable in the United States and exceeds that of many other high-resource

countries.2,3 At least one-quarter of US stillbirths are potentially preventable with

many of these cases, including intrapartum losses, complications of maternal medical

conditions, and placental insufficiency.4 A large proportion of stillbirths is attributed to

placental insufficiency and represents an important target for prevention. Placental

causes of death were the most common cause of fetal death (28%) in US fetal death

certificate reporting.5 In a well-characterized multicenter US stillbirth study, placental

causes of fetal death were also common, occurring in 23.6% of cases.6 One of the
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KEY POINTS

� Fetal growth restriction is a strong risk factor for stillbirth.

� The interval between fetal death and recognition of the fetal death may exaggerate the as-

sociation between fetal growth restriction and stillbirth.

� Further work is needed to identify those pregnancies at highest risk of placental insuffi-

ciency and stillbirth.

� Antenatal surveillance and early delivery may reduce the risk of stillbirth in pregnancies

affected by fetal growth restriction.

� Stillbirths with fetal growth restriction should be evaluated with fetal autopsy, placental

pathology, genetic testing, antiphospholipid antibody testing, and fetal-maternal hemor-

rhage testing.
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most common clinical manifestations of placental insufficiency is diminished fetal

growth. Fetal growth restriction (FGR) is one of the best-characterized risk factors

for stillbirth. Here the authors discuss FGR as it pertains to stillbirth.

FEATURES OF FETAL GROWTH RESTRICTION UNIQUE TO STILLBIRTH

FGR has been associated with stillbirth in many retrospective studies. Small-for-

gestational-age (SGA) infants are more common following stillbirths as compared

with livebirths, particularly at preterm gestational ages.7 Also, the risk of fetal death

is increased when FGR occurs as a result of placental insufficiency rather than as

an association with maternal small stature or obstetric or medical comorbidities.8

Poor fetal growth has also had a strong association with stillbirth in case control

studies, with Frøen and colleagues9 reporting an odds ratio (OR) of 7.0 (95% confi-

dence interval [CI]: 3.3–15.1). The increased risk of stillbirth is more pronounced

with increasing severity of FGR in population-based studies as well.10 Prospective

studies also demonstrate an increased risk of stillbirth, with Hirst and colleagues11

reporting a hazard ratio of 4.6 (95% CI: 3.4–6.2). In an analysis of prospectively ascer-

tained perinatal outcomes of SGA versus appropriately grown infants at term, the inci-

dence of stillbirth was 3.5 per 1000 among SGA infants as compared with 0.9 per 1000

in non-SGA infants.12 This association was also demonstrated when including preterm

deliveries, with an adjusted OR of 3.98 (95% CI: 2.92–5.42).13 In meta-analysis, SGA

had a population attributable risk of 23% for stillbirth in high-income countries.14

Stillbirth can be associated with FGR and SGA via many pathophysiologic path-

ways. FGR is usually considered a marker for placental insufficiency. Placental insuf-

ficiency can occur when the placenta functions suboptimally because of abnormal

development or damage during the pregnancy. FGR is also associated with placental

insufficiency as a result of maternal medical or obstetric complications. The most

common obstetric complications include chronic hypertension, renal disease, preges-

tational diabetes, and systemic lupus erythematosus. Exposures to tobacco or other

illicit drugs can also result in placental insufficiency because of reduced uterine blood

flow. Maternal infections, such as syphilis, cytomegalovirus, and malaria, can also

cause placental damage through an inflammatory pathway. Obstetric complications

that are associated with placental insufficiency include preeclampsia, abruption,

and multiple gestation, particularly when monochorionicity is present. Placental insuf-

ficiency, regardless of the clinical scenario, results in reduced blood, oxygen, and

nutrient passage to the fetus, which underlies the biologic association with stillbirth.

Determining the Timing of Stillbirth

Concern has been raised regarding the strength of the association of FGR with still-

birth given the difficulty of accurate determination of gestational age in the setting

of fetal death. Often the exact gestational age at fetal death is not known and some

time has elapsed from the time of death to the time of delivery. This delay in diagnosis

can overestimate the gestational age of the fetus and incorrectly identify a fetus as

growth restricted given that the birthweight is smaller than expected for the gestational

age at delivery. Indeed, SGA is often used as a proxy for FGR in the setting of stillbirth,

as there is not always a preceding clinical history of FGR that was well documented.

This results in nearly a quarter of stillbirths being associated with poor fetal growth or

SGA, which is substantially higher than other associations.14,15

Work has been done to address the discrepancy between the gestational age at the

time of death compared with the assigned gestational age at the time of delivery. A

prospective case-control study of stillbirths and live births at 5 clinical centers in the
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United States determined the likely age of fetal death by taking into account several

clinical criteria. First, the reliability of the estimated due date was evaluated. If the

due date was well established by menstrual or ultrasound dating, it was taken into ac-

count. Second, the time interval from the last documented evidence of fetal viability to

the time of documented fetal death was considered. Last, information regarding the

degree of fetal maceration and the fetal foot length was used to provide additional

insight into the likely date of death and interval before delivery.16 These data points

were integrated to determine an estimated date of death, which was considered pre-

cise in 47% of cases evaluated where reliable dating criteria and an interval of 1 week

or less from the date of death had occurred.16 This algorithm also had good correlation

with fetal foot length with agreement within 2 weeks in 75% of cases.17

A series of 533 stillbirths with fetal autopsy investigated the relationship between the

time interval from fetal death to delivery as well as from delivery to autopsy. Fetal tis-

sue maceration is associated with longer in utero retention from the time of death to

delivery. Man and colleagues18 demonstrated that there was a higher proportion of

fetal tissue maceration in the cohort that was classified as SGA with an artifactual

reduction in birthweight of approximately �0.8 standard deviations. They also noted

an additional decrease in weight from the time of delivery to the time of autopsy

with an average 12% reduction. This was related to the length of time elapsed be-

tween delivery and postmortem examination, highlighting the importance of noting

the delivery weight and accounting for the elapsed time in utero from fetal death to

delivery.

A prospective study of stillbirths in the United States used the above referenced al-

gorithm for determining the gestational age at fetal death, incorporating time of death

interval, fetal autopsy findings, and reliability of dating criteria.19 This study demon-

strated that stillbirth was associated with SGA when evaluated with population (OR

3.0), ultrasound (OR 4.7), and individualized (OR 4.6) normative curves. This associa-

tion persisted when adjusting for known prepregnancy stillbirth risk factors and in both

preterm and term deliveries. This study demonstrated that the association of placental

insufficiency and thus FGR with stillbirth persists even after accounting for the pitfalls

of accurately diagnosing FGR in stillbirths.

STILLBIRTH RISK STRATIFICATION IN THE SETTING OF FETAL GROWTH RESTRICTION

It is important to note that FGR is a clinical indicator of placental insufficiency and is

thus a risk factor for stillbirth rather than a cause. The underlying cause in this case

would be placental insufficiency. Unfortunately, there are limited clinical tools with

which to predict and detect placental insufficiency. Currently, tools for detection of

placental insufficiency include ultrasound and biochemical markers.

A detailed discussion of routine ultrasonography for identification of FGR as well as

the various growth standards by which to diagnose FGR is presented in Katherine L.

Grantz’s article, “Fetal Growth Curves: Is There a Universal Reference?”; Katie Ste-

phens and colleagues’ article, “Routine Third Trimester Sonogram: Friend or Foe,”

in this issue, and thus the authors briefly review the issues as they pertain to stillbirth

here. Of particular interest is identifying those pregnancies at highest risk of stillbirth

that do not have other risk factors and so will not have a standard indication for serial

screening measures. This otherwise low-risk population is in need of an effective

screening test that would identify those at a heightened risk of stillbirth and would

benefit most from obstetric intervention. Fetal growth monitoring by way of fundal

height measurement and fetal growth ultrasound is the most commonly used measure

of placental function in current obstetric practice. Surveillance with fundal height
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measurement is used essentially universally in practice, whereas, in contrast, serial ul-

trasound for fetal growth is generally reserved for pregnancies with medical or obstet-

ric risk factors.20 Randomized trials and meta-analysis of universal third-trimester

ultrasound in otherwise low-risk pregnancies did not demonstrate maternal or fetal

benefits to screening.21,22 This may be due in part to lack of a standard definition of

FGR and of a standard intervention. In addition, it is difficult to power a trial to show

a reduction in stillbirth, as it is a relatively rare event, occurring in approximately 1

per 200 deliveries in high-resource settings.23 Of course, identification of a small fetus

is only the first step in assessing fetal status, as up to 70% of FGR fetuses are healthy

and constitutionally small.24

Among fetuses diagnosed with FGR, additional sonographic tools are used to risk

stratify them based on the likelihood of fetal death. One approach is evaluation of

each biometric parameter, as adverse outcomes are best correlated with the fetal

abdominal circumference measurement.25,26 By this approach, a smaller abdominal

circumference measurement would be interpreted as conferring a higher risk for

placental insufficiency and thus fetal death. Physiologically, when placental insuffi-

ciency is present, reduced oxygen and nutrients are available, and the fetal circulation

preferentially shunts blood flow to the fetal brain, heart, and adrenal glands, resulting

in reduced fat and liver glycogen storage, leading to a small abdominal circumference

despite normal fetal head measurements (biparietal diameter, head circumference).

Additional sonographic methods are used to further risk stratify growth-restricted

fetuses to determine those at highest risk of fetal death. The first of these strategies

is assessment of amniotic fluid volume. Placental insufficiency reduces blood flow

to the fetus with subsequent cephalization of blood flow, as discussed above.

Placental insufficiency reduces renal perfusion and thus urination and amniotic fluid

volume. Low amniotic fluid volume is termed oligohydramnios and is defined as a sin-

gle deepest vertical pocket measurement of less than 2 cm. The impact of oligohy-

dramnios on outcomes in FGR pregnancies has not been extensively studied. The

PORTO study prospectively studied 1100 FGR pregnancies and investigated charac-

teristics associated with adverse perinatal outcomes.27 They demonstrated that oligo-

hydramnios was not predictive of adverse outcomes unless the fetus was also less

than the third percentile. However, there is strong biologic plausibility that oligohy-

dramnios in combination with FGR poses a higher risk for fetal death via either wors-

ening placental insufficiency or cord compression. Thus, current guidelines

recommend delivery between 34 weeks 0 days and 37 weeks 6 days for pregnancies

affected with both FGR and oligohydramnios.28,29

Doppler velocimetry can also assist in further fetal death risk stratification. Umbilical

artery Doppler measurement assesses the impedance of blood flow from the fetus to

the placenta throughout the fetal cardiac cycle.30 In the setting of placental insuffi-

ciency, placental impedance to blood flow increases, resulting in reduced return of

deoxygenated blood to the placenta.30 Increasing placental resistance results in an

elevation in the pulsatility index, resistance index, and systolic-to-diastolic ratio. All

of these measures have been used in various studies, and an abnormal value is

defined as those above the 95%ile for gestational age or those with absent or reversed

end-diastolic velocity.29 Assessment of umbilical artery Doppler velocimetry can help

to distinguish those fetuses with pathologic placental insufficiency from those who are

healthy.27 In fact, incorporating use of umbilical artery Doppler velocimetry reduces

the risk of perinatal death, induction of labor, and cesarean delivery.31,32 Deterioration

in umbilical artery Doppler measurement is associated with an increased risk of still-

birth, with a risk of 6.8% for absent end diastolic flow (AEDF) and 19% for reversed

end diastolic flow (REDF).33 These risks for fetal death exceed the risks of severe infant
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morbidity or mortality at 33 to 34 weeks for AEDF and 30 to 32 weeks for REDF, result-

ing in recent recommendations for delivery at these gestational ages for each of these

groups.29,34 Umbilical artery Doppler measurement is more predictive of adverse out-

comes in cases of early-onset FGR rather than late-onset FGR.35 Given this, it is

important to use additional modalities to monitor fetal status when FGR develops at

later gestational ages.

Ideally, a biochemical marker could be assessed in pregnancy that would identify

high-risk gestations for placental insufficiency and thus stillbirth. Research efforts

have focused primarily on placental proteins. Of these, pregnancy-associated plasma

protein-A (PAPP-A) has been studied as an early biochemical marker of placental

insufficiency.36,37 Meta-analysis of PAPP-A as a predictor of fetal death also showed

promise with PAPP-A level less than 0.4 multiples of the median (MoM) having a post-

test probability of 1.75% for antepartum stillbirth because of placental abruption or

growth restriction versus a value of 0.13% with a normal PAPP-A.36 Patients with a

PAPP-A level less than the fifth percentile have also been shown to have a higher

chance of fetal death after 24 weeks’ gestation (adjusted OR 2.15). However, the pos-

itive predictive value for stillbirth after 24 weeks’ gestation was low at 58%.38 A

Cochrane Review examining 3 randomized controlled trials of biochemical markers

for placental dysfunction (estrogen and human placental lactogen) demonstrated

that there was no evidence that use of these biochemical markers was predictive of

stillbirth or other adverse perinatal outcomes.39 Maternal serum alpha-fetoprotein

(AFP) has been identified as a second-trimester marker for placental insufficiency. A

systematic review of 11 studies showed an increased risk of fetal death in patients

with an elevated AFP level. An AFP level of greater than or equal to 2.5 MoM, corre-

sponding to the 97th percentile, resulted in relative risks ranging from 4.4 to 21.0 for

fetal death. Additional information on this topic is reviewed elsewhere.40 There is

ongoing investigation into new, novel biomarkers of placental insufficiency. Recently,

Cleaton and colleagues41 demonstrated that deltalike homolog 1, a growth factor

involved in adipose homeostasis, is expressed in decreased amounts in maternal

serum in the setting of FGR with abnormal umbilical artery Doppler flow. All things

considered, there are no biomarkers currently available with sufficient test perfor-

mance for predicting risk of stillbirth or placental insufficiency.

INTERVENTIONS TO PREVENT STILLBIRTH IN THE SETTING OF PLACENTAL

INSUFFICIENCY

Given the lack of effective risk-stratification tools in low-risk pregnancies, use of still-

birth prevention interventions remains guided by maternal and obstetric risk factors.

Interventions that have been studied for stillbirth risk reduction include medical treat-

ment and antenatal surveillance. Use of these tools quickly becomes controversial, as

clinicians and patients balance the desire to explore all options to ensure fetal safety

with the cost, anxiety, and potential for iatrogenic harm inherent to these measures of

(sometimes) unproven efficacy.

First, optimization of maternal medical conditions and modifiable risk factors should

be addressed before conception, including encouragement of maternal weight loss,

cessation of smoking, alcohol, and illicit substances, and appropriate interpregnancy

interval. Pregestational diabetes, hypertension, and systemic lupus erythematosus

are among the most crucial to maternal/fetal well-being. Finally, although multiple

gestation is not a modifiable risk factor from a patient’s perspective, efforts should

be made to achieve singleton pregnancies when artificial reproductive technologies

are used.
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Medication treatment is aimed at improving placental function via either reduction in

inflammation or enhanced blood flow. In some instances, data for these approaches

have been extrapolated from treatment of antiphospholipid syndrome or preeclamp-

sia prevention. Low-dose aspirin has been shown to reduce stillbirth risk, but benefit

may be due to reductions in preeclampsia, spontaneous preterm birth, FGR, and

placental insufficiency. A meta-analysis of 40 trials included 33,098 women treated

with low-dose aspirin demonstrated a 14% reduction in fetal or neonatal deaths.

These data points must be interpreted with caution, as preeclampsia was the primary

outcome rather than fetal death.42 Accordingly, the American College of Obstetrics

and Gynecology does not recommend aspirin use for stillbirth prevention unless risk

factors for preeclampsia are also present.43 Recently, the US Preventive Services

Task Force (USPSTF) evaluated the available randomized controlled trials of aspirin

use for preeclampsia prevention. Their work demonstrated a 20% risk reduction in

preterm birth, 18% reduction in SGA/FGR, and a 21% reduction in perinatal mortal-

ity.44,45 The USPSTF states that more data are needed to define the populations

that will benefit most from aspirin prophylaxis. Low-molecular-weight heparin

(LMWH) has also been studied for the prevention of fetal death. One randomized clin-

ical trial assessing treatment with LMWH resulted in a reduction in composite

morbidity, including fetal death; however, it did not show a significant reduction in fetal

death itself.46 Subsequent trials have not demonstrated a mortality benefit, and thus,

use of LMWH for stillbirth prevention is not recommended.47 Additional medical treat-

ments aimed at improving placental function have been considered, including phos-

phodiesterase inhibitors, hydroxychloroquine, and prednisolone. These treatments

have primarily been studied in the setting of severe FGR, antiphospholipid syndrome,

and severe placental pathologic condition, such as chronic histiocytic intervillosi-

tis.48–50 There are no data to support their use for stillbirth prevention in an otherwise

low-risk population without other clinical indications.

Antenatal Surveillance

Antenatal surveillance, such as nonstress tests (NSTs) and biophysical profiles (BPPs),

is used as a clinical measure of fetal well-being. These tests rely on the premise that

the fetal heart rate pattern and motor activity are influenced by fetal hypoxemia and

acidemia.51 Accordingly, these tests are best suited to identifying fetuses with an

ongoing hypoxic insult owing to placental insufficiency rather than sudden or unex-

plained cases of fetal death. A reactive fetal heart rate tracing is defined as one having

2 fetal heart rate accelerations (increase by 15 beats per minute for 15 seconds) noted

within a 20-minute period. The use of NSTs as a measure of fetal well-being depends

on the neurologic development of the fetus, the presence of sleep-wake cycles,

maternal medications, and other substances that cross the placenta. The reliability

of NSTs improves with advancing gestational age, with nonreactive NSTs in up to

50% of patients tested between 24 and 28 weeks’ gestation and 15% between 28

and 32 weeks’ gestation. Hence, the criteria for a reactive NST before 32 weeks

were adjusted to an acceleration threshold of 10 beats per minute for 10 seconds

(rather than 15 beats per minute for 15 seconds), which improves the performance

before 32 weeks.51 The BPP builds on the NST with incorporation of fetal movement,

tone, breathing, and amniotic fluid assessment. Each component is scored as 2

points, and a score of 8 or 10 is considered normal and reassuring. A score of 6 is

equivocal, and a score �4 is abnormal. The stillbirth rate following a normal BPP is

0.8 per 1000. A modified BPP consists of an NST and amniotic fluid index and imparts

a 0.8 per 1000 stillbirth risk in the following week.52–54 The decision to proceed with
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antenatal surveillance using NSTs depends on clinical circumstance, gestational age,

and intended use of clinical interventions such as delivery and cesarean.

Of course, the ultimate stillbirth prevention strategy is delivery. However, the deci-

sion to proceed with delivery must take into account the gestational age and the risks

to the infant following delivery, particularly if preterm or early term delivery is consid-

ered. The point at which the fetal death risk exceeds the predicted infant mortality risk

is a reasonable time to consider delivery and has been studied in multiple obstetric

contexts.10,55–57 The Society for Maternal-Fetal Medicine and American College of

Obstetricians and Gynecologists have developed a guideline to assist physicians

with timing and indications for late preterm and early delivery, and this is shown in

Fig. 1.29,58

EVALUATION OF STILLBIRTHS IN THE SETTING OF FETAL GROWTH RESTRICTION

If a fetal death occurs, the maternal medical history and obstetric history should be

carefully assessed to determine potential risk factors for placental insufficiency. The

date that the fetus was last documented to have cardiac activity, last time at which

fetal movement was known to the mother, and the criteria by which the pregnancy

is dated should be obtained. Following this, providers can perform fetal biometry to

estimate the fetal weight. Taken together, these data points can help to informwhether

FGR is suspected before delivery.

Of utmost importance to the evaluation of fetal death are fetal autopsy and placental

histopathology. The fetal autopsy has been shown to assist in identifying a cause of

death in an unselected stillbirth population in 42% of cases. However, in cases in

which FGR is suspected, this yield increases to 79%59 This is due to the ability of

the fetal autopsy to assist in determining a time interval from death, and thus confirm-

ing or ruling out FGR as well as detecting fetal changes secondary to growth restric-

tion, such as evidence of chronic hypoxic stress. Obtaining placental pathology is of

paramount importance following a stillbirth in the setting of suspected FGR.

In pregnancies complicated by FGR, placental evaluation by histopathology con-

tributes to the clarification of the cause of death in 89% of cases.59 There are

numerous studies examining pathologic placental lesions in cases of stillbirth and

FGR. In general, the mechanism of placental insufficiency and thus fetal death in these

cases is thought to be due to impaired placental circulation and gas exchange. This

may occur via maternal or fetal vascular changes or through inflammatory changes,

which can result in fibrin deposition and infarction.60 Among the most common lesions

are villous infarction, maternal vascular changes, and villous morphologic changes.61

These findings vary according to gestational age, with more severe findings in early-

onset (before 28–32 weeks) FGR as compared with late-onset FGR. In addition, severe

placental lesions, such as maternal floor infarction and massive chronic intervillositis,

carry a high recurrence risk and thus inform counseling regarding future pregnan-

cies.62 As with other factors, they should not be relied on in isolation, as they may

also occur in uncomplicated pregnancies, and up to 25% of placentas affected by

FGR lack histopathologic evidence of placental insufficiency.61 Fig. 2 demonstrates

severe placental lesions associated with placental insufficiency.

=
Fig. 1. Recommendations for the timing of delivery when conditions complicate pregnancy.

(Reprintedwith permission fromAmerican College of Obstetricians and Gynecologists. Medi-

cally indicated late-preterm and early-term deliveries. ACOG Committee Opinion No. 818.

American College of Obstetricians and Gynecologists. Obstet Gynecol 2021;137:e29–33.)
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Stillbirths in the setting of FGR should also have testing for antiphospholipid syn-

drome performed. Antiphospholipid antibodies are associated with thromboembolism

and obstetric complications, including fetal death and early-onset (before 34 weeks)

preeclampsia or placental insufficiency.63–65 The antibodies most strongly associated

with obstetric complications include lupus anticoagulant, anti-b2-glycoprotein-I, and

anticardiolipin antibodies.63,66 Adverse obstetric outcomes are suspected to be due

to placental damage through either abnormal development or inflammation and

thrombosis.67 These placental insults increase the risk for FGR with a prevalence of

15% to 30% in most reports.64,65,68,69 Antiphospholipid antibodies were assessed

in a large cohort of stillbirths. There was a 3-fold increase in the chance of stillbirth

when women tested positive for anticardiolipin or anti-b2-glycoprotein-I antibodies.

Of these cases with positive antiphospholipid antibodies, 37% also were SGA.70 In

cases of FGR from the same cohort, testing for antiphospholipid antibodies helped

to identify or refute a cause of death in 32% of cases.59

Fig. 2. Placental lesions associated with placental insufficiency and stillbirth.

Fig. 3. Evaluation of stillbirth based on test utility in a variety of clinical scenarios. (From

Management of Stillbirth: Obstetric Care Consensus No, 10. Obstet Gynecol. 2020

Mar;135(3):e110-e132, with permissions.)
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Evaluating stillbirth cases affected by FGR for genetic abnormalities is also an

important part of the stillbirth work-up. Genetic abnormalities in the placenta can

lead to dysfunction resulting in placental insufficiency and FGR. While testing for ge-

netic disorders, using chromosomal microarray is recommended following all still-

births, as it confers increased diagnostic yield in FGR cases compared with cases

without FGR (26% vs 12%, respectively).40,59,71 In most cases, these abnormalities

are coincident in the fetus and placenta but can also affect only the placenta as in

confined placental mosaicism (CPM). Although CPM is an uncommon diagnosis in

the general obstetric population, it has been identified in up to 15% of placentas

from FGR pregnancies.72

Testing for fetal-maternal hemorrhage is also reasonable following diagnosis of a

stillbirth, as this is a time-sensitive assay, and it is inexpensive.71 Less common

infection-related causes of placental insufficiency and stillbirth, such as cytomegalo-

virus and syphilis, should be tested for only when clinical evidence for infection is pre-

sent. Stillbirth owing to these agents is rare, and if they are present with a severity to

cause fetal death, there is typically evidence on placental pathology or fetal autopsy.73

A suggested approach to evaluation of stillbirth in a variety of clinical circumstances,

including suspected FGR, is shown in Fig. 3.

SUMMARY

FGR is one of the most readily identifiable clinical manifestations of placental insuffi-

ciency. Further work is needed to better risk stratify pregnancies at risk for placental

insufficiency and thus stillbirth. The association of FGR with stillbirth has been demon-

strated in many studies, but concern for an overestimated effect has been raised

because of the possibility of a time lag from the time of death to diagnosis. Use of fetal

autopsy and careful obstetric history can help to better estimate the gestational age at

death and reduce the incorrect assignment of growth restriction. Studies have exam-

ined methods by which to account for this time lag, and when this is taken into ac-

count, the increased risk for stillbirth persists among FGR fetuses. For those

pregnancies with recognized FGR, additional risk stratification by way of serial growth

surveillance and umbilical artery Doppler monitoring is prudent. Antenatal testing in

the form of NST or BPP and delivery timing should be tailored to the clinical circum-

stances. There is some benefit to medical treatment with low-dose aspirin in select

populations, but other medical therapy for stillbirth prevention should be considered

experimental. In stillbirths with FGR, evaluation with fetal autopsy, placental pathol-

ogy, antiphospholipid antibodies, genetic evaluation, and fetal-maternal hemorrhage

is recommended.

CLINICS CARE POINTS

� All pregnancies should undergo screening for fetal growth restriction by fundal height

assessment, and when indicated, serial ultrasonographic examination.

� Fetal growth restriction is a major risk factor for stillbirth, and as such, pregnancies

complicated by fetal growth restriction should undergo antenatal surveillance with

delivery timed according to the clinical circumstance.

� In cases of fetal growth restriction and stillbirth, evaluation by fetal autopsy, placental

pathology, antiphospholipid screening, genetic testing, and fetal-maternal hemorrhage

testing are important to determining the underlying cause of the fetal death.
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