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Umbilical arterial Doppler ultrasound is a
powerful predictor of adverse perinatal
outcomes in high-risk pregnancies. When
end-diastolic flow is absent or reversed,
adverse consequences can include low
birth weight, cesarean section for fetal
distress, low Apgar score, congenital
anomalies, or death.

Fetal growth restriction
3 keys to successful management

A rational strategy for antepartum identification, close fetal surveillance,

and individualized intervention is based on meta-analyses, Cochrane reviews,

and current standards of care.

ot only is fetal growth restriction
(FGR) associated with perinatal mor-
tality and morbidity, but it may be
linked to adverse consequences in adulthood.'
Its many causes involve diverse pathological
processes; thus, it should not be considered a
single disease. Many aspects remain unclear, a
substantial number of affected infants are not
identified before birth, and effective antepar-
tum prevention and treatment remain elusive.
Fortunately, managing FGR has hopeful
aspects. Meaningful recent advances elucidate
its etiologic and pathophysiologic mechanisms
and help clarify diagnosis and management.
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This article offers an up-to-date, evidence-
based approach and includes guidelines on 3
keys to success: antepartum recognition, fetal
surveillance, and antepartum and intrapartum
management. These guidelines are not intend-
ed as a strict protocol, since the clinical course
of FGR is highly variable, but as the starting
point for individualized care.

An amorphous entity:

FGR terminology

Fetal growth restriction implies failure to
realize genetically determined growth

potential. Terms include fetal growth restric-



tion, intrauterine growth restriction, and
small for gestational age (SGA). The pejora-
tive term growth retardation is obsolete.
Traditionally, FGR refers to prenatally
identified fetal growth deficiency, whereas
SGA refers to suboptimal birth weight for the
gestational age. However, some small fetuses
are merely constitutionally small, not growth-
restricted. Conversely, not all growth-restricted
fetuses are small in size or weight for gesta-
tional age. Yet defining these groups is difficult,
as the tools are imprecise and controversial.
This article uses these definitions:
Fetal growth restriction identified in
the antepartum period refers to a fetus
with sonographically measured fetal dimen-
sions, particularly abdominal circumference
or estimated weight, below an age-specific
threshold, typically the 10th percentile.
Fetal growth restriction identified at
birth is birth weight below the 10th per-
SGA.
Unfortunately, this definition may fail to

centile for gestational age, or

identify some fetuses that are truly growth-
restricted. Alternative, more sensitive defini-
tions, such as the Ponderal index or birth
weight ratio, are used primarily in research.

Consequences of FGR
Perinatal outcomes. Perinatal morbidities
include prematurity, oligohydramnios, non-
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reassuring fetal heart rate patterns with a
higher incidence of cesarean delivery, birth
asphyxia, low Apgar score, neonatal hypo-
glycemia, hypocalcemia, polycythemia,
hyperbilirubinemia, hypothermia, apnea,
seizure disorders, and infection.

Fetal and neonatal mortality is signifi-
cantly increased. Perinatal mortality is influ-
enced by many factors, including severity of
growth restriction, timing of onset, gestation-
al age, and cause of growth restriction. The
lower the birth-weight percentile for gesta-
tional age, the higher the mortality rate.
Effects in infancy. Although many SGA
infants “catch up” growth in infancy, the pat-
tern varies. Height and weight catch-up
growth of preterm FGR infants lags behind
that of preterm infants that are appropriate
for gestational age (AGA) at birth.” Those
with early-onset or severe growth deficit con-
tinue to lag behind in postnatal growth.
Although recent studies indicate that rapid
postnatal growth in SGA infants may lead to
increased risk of chronic diseases, including
type 2 diabetes, others have found tangible
short-term benefits of less frequent morbidi-
ty and mortality in infancy.’

FGR has been linked to a spectrum of
neurodevelopmental risks, including subtle
behavioral abnormalities, immature sleep
patterns, decreased visual fixation, decreased
general activity, altered early mother-infant
interaction, altered motor skills, and hyperactiv-
ity.*> Infants born SGA at 32 to 42 weeks were
4 to 6 times more likely to have cerebral palsy,

N K E Y S_TO SUCCESS ma

1. Antepartum recognition of fetal growth

restriction is essential for proper surveillance

and management.

2. Because growth-restricted fetuses are at risk

for adverse outcomes in utero, fetal surveillance
is vital for timely recognition and intervention.

. Once growth restriction is identified, manage-

ment should be individualized to ensure optimal
gestational development and safe delivery.



TABLE 1

Risk factors

MATERNAL FACTORS

Medical disease
Preeclampsia/hypertension
Renal disease
Antiphospholipid antibody syndrome
Inherited thrombophilia
Diabetes with vasculopathy
Cyanotic heart disease
Asthma
Hemoglobinopathy
Phenylketonuria

Life circumstance
Severe malnutrition
Smoking
Substance abuse (eg, alcohol, heroine, cocaine)

PLACENTAL FACTORS

Confined placental mosaic
Placenta previa

Abruptio placentae
Infarction

Circumvallate placenta
Placenta accreta
Hemangioma

FETAL FACTORS

Multiple gestation

Prematurity

Unexplained elevated alpha-fetoprotein

Infection (eg, rubella, cytomegalovirus, herpes,
malaria, toxoplasmosis)

Malformations (eg, gastroschisis, omphalocele,
diaphragmatic hernia, congenital heart defect)

Genetic disorders (eg, trisomy 13, 18, and 21;
triploidy; some cases of Turner’s syndrome)

yet those whose birth weight was above the
97th percentile also had increased risk. It
remains uncertain whether deviant growth is
the cause or a consequence of this disability.®
Long-term effects. Lifetime sequelaec of
carly nutritional deprivation have been
demonstrated in animals.” Moreover, epi-
demiological evidence suggesting an associa-
tion between SGA at birth or infancy and
increased risk of abnormal blood lipid values,
diabetes, hypertension, and ischemic heart
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disease in adult life led Barker and associates
to propose the fetal origins hypothesis.'

1. Antepartum recognition
Determine gestational age
Areliable estimate of gestational age is

central to identification of fetal growth
compromise in utero or at birth. In pregnan-
cies at risk for fetal growth restriction, gesta-
tional age should be established early, prefer-
ably in the first trimester.

The method of determining gestational
age influences the observed frequency of
FGR and SGA births. Estimates are more
accurate when based on early ultrasound bio-
metry than on menstrual history. The latter,
if well documented, regular, and ovulatory,
may be reliable if it differs by no more than 1
week from the sonographic gestational age.
Otherwise, early-pregnancy, ultrasound-
based age is more accurate.

Screening for FGR

Screening can be done clinically or by spe-
cial investigation. The following methods

are used, some of which remain experimental:

* assessment of historical clinical risks

* clinical evaluation of fetal and uterine size

* ultrasound fetal biometry

* umbilical arterial and uterine arterial

Doppler ultrasound

Clinical risk assessment. Evaluate all

gravidas for risk factors (TABLE 1). If a woman

is determined to be at heightened risk, take

appropriate steps to diagnose FGR as early

as possible.

Clinical evaluation of fetal and uterine

size. Clinical assessment of fetal growth

includes estimating fetal size by traditional

obstetrical manual examination and by

measuring the uterine fundal height.

= Abdominal palpation is inadequate to iden-

tify the fetus at increased risk of growth

restriction, missing 74% of cases.’

= Serial measurements of the uterine fundal

height, however, may be more reliable.” This
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method consists of measuring fundal height
from the symphysis pubis using a nonstretch-
able tape measure and assessing the results
against a gestational age-specific nomogram.
Limitations include significant interobserver
differences and varying effects of maternal
weight, parity, and fetal sex. A randomized
trial of the method did not demonstrate any
benefits, and a subsequent Cochrane review
of the same study considered the evidence
insufficient for any recommendations."""

Nevertheless, clinical assessment of uter-

ine and fetal size is an essential, inexpensive
component of prenatal care and a simple
screening tool for identifying mothers who
would benefit from further, more definitive
sonographic investigation.
Routine ultrasound biometry. The
potential benefits of accurately determined
gestational age, and recognition of fetal mal-
formations and multiple gestation, via early-
or mid-pregnancy ultrasound are well recog-
nized and justify widespread use.

Routine scanning increases detection of
SGA infants.” A population-based cohort
study” involving over 16,000 singleton preg-
nancies found that fetuses smaller than
expected at mid-second trimester ultrasound
(discrepancy exceeding 14 days) were at
increased risk for adverse outcomes, includ-
ing perinatal mortality and SGA.

Unfortunately, these findings have not
led to improved outcomes. A high false-
positive rate remains a major concern. A
prospective observational study' found that
routine ultrasound did not identify most
cases of FGR, but resulted in a fivefold
increase in iatrogenic premature delivery and
significantly increased neonatal intensive
care admissions.
= The Routine Antenatal Diagnostic Imaging
with Ultrasound (RADIUS) trial”® random-
ized 15,000 low-risk gravidas to routine
ultrasound imaging (at 15 to 22 weeks and
again at 31 to 35 weeks) or to ultrasound only
when indicated. The groups had similar rates

of adverse perinatal outcome, distribution of
birth weights, and preterm delivery. The
trial’s weaknesses include selection criteria
for low risk that excluded most pregnancies,
inappropriate perinatal-outcome parameters,
and suboptimal ultrasonographer expertise.
=A recent Cochrane review' of 7 trials
involving more than 25,000 women failed to
demonstrate any improvements in perinatal
mortality and morbidity with routine ultra-
sound, or any difference in antenatal, obstet-
ric, and neonatal interventions.

Estimated fetal weight may differ

from actual weight by as much as 20%.

We also lack evidence regarding long-
term outcomes such as neurodevelopment.
Umbilical arterial Doppler. A meta-analy-
sis” of 4 randomized trials in unselected or
low-risk pregnancies with a total population
of 11,375 women found no effect of screening
Doppler umbilical artery velocimetry on peri-
natal death, stillbirth, antenatal hospitalization,
obstetric outcome, or perinatal morbidity.

A subsequent meta-analysis'™ of 5 trials of
routine Doppler ultrasound in unselected
and low-risk pregnancies with a total popula-
tion of more than 14,000 women also found
no benefit for mother or infant.

We lack evidence on long-term outcomes.
Uterine arterial Doppler screening.
Increased pulsatility of the uterine arterial
Doppler waveform, persistence of the notch,
and a significant difference between right and
left uterine arteries have been associated with
FGR, pregnancy-induced hypertension, and
adverse perinatal outcome. A review" of 15
studies of routine uterine Doppler in unse-
lected populations showed considerable het-
erogeneity, but indicated that increased
impedance in the uterine arteries identifies
about 20% of those who develop FGR, with a
positive likelihood ratio of 3.5.

We lack exclusive randomized trials of
routine uterine Doppler sonography in unse-
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lected and low-risk pregnancies. However, 2
studies done in conjunction with umbilical
arterial Doppler found no impact on outcome,
and a recent Cochrane review" found insuffi-
cient evidence to support routine uterine

Doppler for FGR screening.

Identifying FGR in utero
Antepartum diagnosis is based on sono-
graphic measurement of various fetal
dimensions.
Abdominal circumference and estimat-
ed fetal weight. A review” of 60 studies
found that abdominal circumference (AC)
and sonographically estimated fetal weight
(EFW) were the best predictors of birth
weight below the 10th percentile in high-risk
pregnancies. AC below the 10th percentile
had sensitivities ranging from 72.9% to 94.5%,
false-positive rates of 16.2% to 49.4%, and a
common odds ratio of 18.4. An EFW below
the 10th percentile had a common odds ratio
of 39.1, which was the highest among all the
biometric measurements. Its sensitivity
ranged from 33.3% to 89.2%, and false-posi-
tive rates ranged from 9.1% to 46.3%.
The proportionality of fetal dimensions,
such as the head/abdominal ratio, was not a
good predictor, although it is routinely gener-
ated in ultrasound biometry.

Ultrasound estimation of fetal weight is
based on a combination of 2 or 3 biometric
measurements of the fetus, including the
biparietal diameter (BPD) or the head circum-
ference (HC), AC, and femur length (FL).
Several formulae yield varying estimations of
weight. Thus, a fetus identified as growth-
restricted by 1 formula may not be so diag-
nosed by another. For this reason, it is pru-
dent to be consistent in their use. EFW
generated from measurements of the head
(BPD or HC), AC, and FL is most reliable.”

The EFW also is expressed as the per-
centile for the gestational age.

Limitations of ultrasound estimation.
The optimal process of translating dimension-
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al measurements into fetal body mass for both
health and disease remains unknown. This
leads to inaccurate assumptions and erro-
neous weight projections.

Inaccuracies also result from variations
in measurement. In addition, the estimation
is less accurate in the lower and upper ranges
of fetal weight distribution and in the pres-
ence of oligohydramnios. As a result, estimat-
ed weight may difter from actual weight by as
much as 20%, with greater margins of error at
the lower and upper extremes.

Guidelines for screening
and diagnosis

ssess all pregnancies for risk factors and

determine the gestational age in early
pregnancy, especially in women at higher risk
of FGR. If the patient has substantial clinical
risks or there is suspicion of growth restric-
tion, fetal ultrasound biometry is recom-
mended. Diagnosis of FGR is based on fetal
sonographic measurements, especially AC;
estimated fetal weight derived from BPD or
HC, AC and FL; and longitudinal progres-
sion of fetal growth.

Current evidence suggests the use of a
10th percentile diagnostic threshold for these
measurements. Follow the biometric param-
eters longitudinally, repeating the measure-
ment every 2 to 4 weeks. More frequent
examination is unreliable.

2. Fetal surveillance
Antepartum monitoring
Fetuses identified as growth-restricted are
at risk for adverse outcomes in utero.
Thus, antepartum monitoring is indicated
for timely recognition and intervention.
Tests commonly used include the non-
stress test (NST), biophysical profile (BPP),
sonographic estimation of amniotic fluid vol-
ume, and Doppler velocimetry of the umbil-
ical artery or other vessels of interest.
With progressive fetal compromise, com-
pensatory mechanisms may be insufficient to
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maintain fetal homeostasis. The sequence of
loss of compensatory mechanisms is reflected
in surveillance tests. Thus, changes in umbil-
ical arterial Doppler indices usually precede
nonreassuring NST or BPP

Nonstress test: The standard of care.
The NST is probably the most common
fetal surveillance test in high-risk pregnan-
cies, including those complicated by FGR.
However, it is personnel- and time-intensive,
and interpretation often is subjective.

A nonreactive NST 1is associated with
adverse perinatal outcome, although it more
commonly is related to the fetal sleep cycle.

In predicting a potentially preventable
fetal death, the NST has a false-negative rate
of 2 to 3 per 1,000, a negative predictive value
of 99.8%, and a false-positive rate of 80%.

Evidence of its efficacy is lacking. Four
randomized trials in the early 1980s, which
involved more than 1,500 women, found no
improvement in outcomes. (All 4 trials
lacked sufficient power.)
= When to test. Despite these limitations, the
NST has become an integral part of obstetri-
cal practice and remains a standard of care
for antepartum fetal surveillance in high-risk
pregnancies. It should be used as a surveil-
lance tool for the growth-restricted fetus. The
test initially is performed weekly.

Depending on severity of growth restric-

tion, testing may increase to twice weekly or
even daily.
Amniotic fluid volume monitoring is war-
ranted. Oligohydramnios— highly prevalent
in FGR—is associated with adverse perina-
tal outcomes.

Although the sonographically deter-
mined amniotic fluid index (AFT) is the most
frequently used modality to evaluate amniot-
ic fluid volume, its accuracy has been ques-
tioned. Nevertheless, a meta-analysis” of 18
studies involving more than 10,000 patients
showed that antepartum AFI equal to or
below 5 cm was associated with an increased
risk of cesarean section for fetal distress and

an Apgar score below 7 at 5 minutes.

Even marginal AFI values (5-10 cm)
have been associated with doubling of the
risk of adverse perinatal outcome.”
= When to test. We lack randomized trials of
amniotic fluid volume assessment in high-
risk pregnancies, but observational studies
suggest that weekly determination of AFI is
helpful in sonographically identified growth-
restricted fetuses.

A low or marginal AFI should be fol-

lowed by more frequent examinations. Even a
marginal AFI may be followed by twice-
weekly surveillance.
Biophysical profile effectively predicts
adverse perinatal outcome, with a false-
negative rate of 0.8 per 1,000, negative pre-
dictive value of 99.9%, and a false-positive
rate of 40% to 50%.”* A low BPP is associated
with fetal hypoxia and acidosis, and a declin-
ing BPP reflects progressive worsening of the
fetal condition.

In FGR, a significant association exists
between abnormal Doppler indices

and fetal acid-base compromise.

Although equal weight was originally
accorded all the parameters of the profile, expe-
rience suggests that the independent risk of
oligohydramnios warrants immediate reassess-
ment of the management plan.

Like the nonstress test, the BPP has a low
false-negative rate and a high false-positive
rate. Four randomized trials of the test have
been conducted, involving about 2,800 patients,
with no confirmation of its effectiveness. A
Cochrane systematic review” concluded that
this cumulative sample size is insufficient to
draw definitive conclusions.

The test remains a standard, however,
and is recommended to confirm fetal well-
being or as part of a comprehensive test panel
in significantly high-risk pregnancies.
= When to test. Initially perform the test once
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Duplex pulsed Doppler

Sonogram showing absent end-diastolic flow in the
umbilical artery of a growth-restricted fetus.

a week, increasing to twice weekly when the
severity of growth restriction warrants.

Daily testing may be indicated in compli-
cations such as severe growth restriction and
pregestational diabetes. In early preterm preg-
nancies (less than 32 weeks) with nonreassur-
ing NST or umbilical arterial Doppler, BPP
can help guide optimal management.
Umbilical arterial Doppler ultrasound is
a powerful predictor of adverse perina-
tal outcomes in high-risk pregnancies.
Doppler indices include the pulsatility index,
systolic/diastolic ratio, diastolic average ratio,
and the resistance index. Of these, the last
demonstrated the greatest ability to predict
abnormal perinatal outcomes.

A prospective, blinded study® in high-
risk pregnancies demonstrated significant
diagnostic efficacy with a sensitivity of 79%,
specificity of 93%, positive predictive value of
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83%, negative predictive value of 91%, and
kappa index of 73%. The last value is consis-
tent with a good to excellent diagnostic test.

A significant association also exists between
abnormal Doppler indices and fetal acid-base
compromise in FGR. The absence of end-
diastolic flow (FIGURE) is associated with
markedly adverse perinatal outcome, particu-
larly a high perinatal mortality rate, malfor-
mations, and aneuploidy. Nicolaides and
coworkers?” found that, when the end-dias-
tolic velocity was absent, 67% to 80% of the
tetuses were hypoxic and 45% were acidotic.
Reversal of end-diastolic flow is associated
with an even worse prognosis. The adverse
consequences of absent or reverse end-dias-
tolic flow are listed in TABLE 2.

In contrast to the NST and BPD, the effec-
tiveness of fetal surveillance with umbilical
arterial Doppler ultrasound in improving peri-
natal outcome in high-risk pregnancies has
been confirmed by extensive randomized trials
and their meta-analyses.”” These studies pro-
vide compelling evidence that, when used in
well-defined high-risk pregnancies, especially
those involving FGR or preeclampsia, umbili-
cal arterial Doppler sonography reduces peri-
natal death, cesarean delivery for fetal distress,
elective deliveries, and antenatal admissions.
Doppler sonography of the fetal cere-
bral and venous circulation also helps
identify progressive fetal compromise in
high-risk pregnancies, including those with
FGR. When the fetal condition is deteriorat-
ing, cerebral arteries dilate to compensate,
and pulsations appear in the umbilical vein
with reversal of flow in the ductus venous.

These signs of grave fetal status indicate
immediate delivery.

Assessing the fetus

for malformation and aneuploidy

Because of the association between FGR
and fetal malformations and aneuploidy,

the fetus should be assessed for these com-

plications, especially when growth restric-
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TABLE 2

Perinatal outcomes for absent and reversed
end-diastolic velocity in the umbilical artery

PERINATAL OUTCOME MEAN
Mortality 45%
Gestational age 31.6 weeks
Birth weight 1,056 g
SGA 68%
Cesarean section for fetal distress 73%
Apgar score <7 at 5 minutes 26%
Admission to NICU 84%
Congenital anomalies 10%
Aneuploidy 6.4%

SGA = small for gestational age; NICU = nconatal intensive care unit
Reprinted with permission from: Maulik D, ed. Doppler Ultrasound in Obstetrics and Gynecology.

New York: Springer-Verlag; 1997:364, Table 21.2.

Most etiologies are either not amenable

to therapy or fetal growth is not improved

by treatments that benefit the mother.

tion is severe, develops early, and is not asso-
ciated with hypertensive disorders, oligohy-
dramnios, or abnormal umbilical arterial
Doppler indices.

The current standard practice is ancu-
ploidy screening in early pregnancy and fetal
anatomical scanning at midgestation. If sig-
nificant risks of aneuploidy are present, a
fetal karyotype is recommended, along with
appropriate counseling.

3. Individualized management
Antepartum treatment

The question of bed rest. At present, there
are no grounds for recommending strict bed
rest in FGR cases. A Cochrane review”
showed no improvements with hospitalized
bed rest compared with ambulation.
Prolonged rest increases risk of thromboem-
bolism and can be costly and inconvenient.
Nutritional remedies. Of the options that
have been tested, which include high protein
supplementation, nutrient supplementation
such as beef liver extract, and balanced ener-
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gy/protein  supplemen-
tation, only the last
(with protein content
comprising less than

TR 25% of total energy con-
17-100% Fent) has leq to a signif-
29-33 weeks icant reduction in SGA
910-1,481 g births.**
53-100% Other approaches. We
24-100% lack reliable evidence
7-69% that other interventions
T such as oxygen admin-
0-24% . . .
istration, abdominal
0-18%

decompression,  and
pharmacological agents,
including calcium chan-
nel  blockers, beta
mimetics, and magnesium, are beneficial or
effective in improving or preventing FGR.

A meta-analysis* of 13 trials involving
more than 13,000 women showed that early
aspirin treatment reduced the risk of FGR but
failed to improve outcome. A more recent
meta-analysis” of 38 trials of aspirin in high-
risk pregnancies found no reduction in the
incidence of FGR or perinatal death,
although a reduction in risk of preterm births
was noted.

Etiologic management
IVIost etiologic conditions are either not
amenable to therapy or fetal growth is
not improved by treatments that benefit the
mother. An example is maternal hypertensive
disease, in which the indicated treatment has
no beneficial effect on fetal growth.
Treatment of poor lifestyle habits may
be helpful. If the mother smokes, vigorous
smoking-cessation education and counseling
is urged. Also address alcohol consumption
and other substance abuse, and offer remedial
measures.
The diagnosis of fetal viral and parasitic
infections is important for prognostication
and neonatal management. Although few peri-
natal infections are treatable in utero, mater-



nal therapy may prevent certain infections
from spreading to the fetus. Examples include
toxoplasmosis and malaria.

If lethal malformations or lethal aneu-
ploidy are identified prenatally, avoid fetal
surveillance and unnecessary intervention,
which may expose the mother to unnecessary
and unjustifiable risks.

Fetal surveillance strategy

t fetal biometry indicates fetal weight

below the 10th percentile, begin fetal sur-
veillance. The current standard, umbilical
arterial Doppler sonography, is the primary
test in sonographically documented growth
restriction. Also assess amniotic fluid vol-
ume—as part of the BPP or independently.
AFT is the most commonly used BPP tool.

In the United States, the nonstress test
traditionally is the primary monitoring
modality, with the BPP as backup, although
the BPP—which includes the NST—has
been recommended as the primary test.
Normal Doppler findings. When the
Doppler index remains within normal limits
or does not progressively rise, weekly testing
should suffice, with the NST or BPP as back-
up or in conjunction with Doppler.

If fetal and maternal conditions remain

reassuring, allow the pregnancy to continue
to maturity and assess the patient for delivery.
Postdate pregnancy is not advised in the
presence of sonographically confirmed growth
compromise.
A high or increasing Doppler index war-
rants more intensive fetal surveillance con-
sisting of weekly umbilical arterial Doppler
and once- or twice-weekly NST and BPP
until fetal maturity.

If these tests indicate fetal compromise,
or absent end-diastolic velocity develops, the
likelihood of poor perinatal outcome is
increased and an urgent clinical response is
indicated. Hospitalize the patient and indi-
vidualize management, depending on gesta-
tional age and fetal status.
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Optimal timing of delivery

he optimal timing of delivery in a preterm

pregnancy with FGR is unclear. A recent
multicenter randomized controlled trial, the
Growth Restriction Intervention Trial (GRIT),*
compared 2 strategies: delivery within 48 hours
with steroid administration or delivery
delayed as long as fetal status permits. The
population consisted of high-risk gravidas
between 24 and 36 weeks’ gestation. More
than 90% of the women had pregnancies
complicated by FGR. No significant differ-
ences were noted between the 2 groups in
stillbirth rates.

Fortunately, thanks to recent advances in

perinatal care, a management strategy can be
recommended:
At or near term (34 weeks or beyond), the
absence of end-diastolic flow in the umbilical
artery should prompt consideration of imme-
diate delivery.

Other ominous findings that prompt
such consideration include:
® Cessation of fetal growth on successive

ultrasound examinations
* Progression of umbilical arterial absent end-
diastolic flow to reversed end-diastolic flow
* Nonreassuring heart rate patterns includ-
ing nonreactive NST| poor fetal heart rate
baseline variability, and persistent variable
or late decelerations
* Oligohydramnios
* BPP score of 4 or below
Less than 34 weeks. When absent end-
diastolic flow develops in a preterm pregnan-
cy with a significant risk of fetal lung immatu-
rity, seek further assurance of fetal well-being
via daily surveillance with umbilical arterial
Doppler sonography, nonstress test, and bio-
physical profile. Administer betamethasone to
enhance fetal lung maturity. Delivery is indi-
cated regardless of maturity when a single test
or combination indicates imminent fetal dan-
ger and the fetal risk from a hostile intrauter-
ine environment is judged to be greater than

that from pulmonary immaturity.
CONTINUED



Intrapartum management

abor and delivery of growth-restricted

infants often is associated with a higher risk
of asphyxia. The frequency of nonreassuring
fetal heart rate patterns is increased. In addi-
tion, because of the greater prevalence of oligo-
hydramnios, cord compression is frequent and
associated with variable decelerations. There
also is an increased risk of neonatal morbidi-
ties, as discussed above. Because of these risks,
the growth-restricted fetus should be delivered
in a facility that can offer appropriate in-
house support services such as neonatology
and anesthesia.

If the patient is allowed to labor, use con-
tinuous electronic fetal heart rate monitoring
with vigilance and perform the appropriate
secondary tests, such as fetal scalp sampling
or scalp stimulation. The ability of a growth-
restricted fetus to tolerate labor is likely very
limited.

Any confirmed signs of fetal compromise
indicate cesarean as the optimal mode of
delivery. m
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