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CURRENT TOPIC

Diagnosis and management of fetal growth
retardation

D James

What is fetal growth retardation?
Fetal growth retardation is best defined as the
failure of a fetus to achieve its growth potential.'
Though this is the theoretically correct defini-
tion, in practice various less precise criteria have
been used, including: measures of absolute size
such as low birth weight (less than 2500 g), and
very low birth weight (less than 1500 g); and
measures of relative size (small for gestational
age), variably defined as less than the third cen-
tile, less than the tenth centile, and less than
two SD below the population mean for gesta-
tional age and sex.
These practical criteria have limitations, and

comparison of studies using different defini-
tions of fetal growth retardation is difficult.
Because normal fetal growth is under intrinsic
and extrinsic control by, for example, genetic,
endocrinological, and nutritional factors, there
is considerable variation in the incidence of
pathological fetal growth depending on the
population studied.2 In addition, not all 'small'
babies by these definitions are pathologically
grown, and conversely, some babies that are
'not small' may not have achieved normal
pathological growth. Finally, the confounding
effects of preterm birth are not easy to disen-
tangle.
There is conflicting evidence as to whether

the fetus that is small for gestational age has a
higher mortality than the fetus that is appro-
priately grown when one allows for confounding
variables such as congenital abnormality,
intrauterine viral infection, and gestational
age.3' The association between fetal growth
retardation and mortality is not yet established
and the question will only be resolved if suffi-
ciently large numbers are analysed to take
account of these variables.

Clearly there will be increased morbidity in
fetuses that are small for gestational age with
either a congenital anomaly or an intrauterine
viral infection, the exact prognosis depending
on the diagnosis. Even when these problems are
excluded, however, in contrast to the mortality
data, the fetuses that are small for gestational
age do seem to be at increased risk of both short
and long term morbidity.3 ' When one allows
for confounding variables such as gestational
age, race, gender, and socioeconomic group,
there may be as much as six times the risk of
neurodevelopmental handicap at one year of age
in these infants compared with these infants
who have grown appropriately.3 In addition, the
effects may vary with the severity,4 the
duration,5 and the type of fetal growth retarda-
tion, namely the degree of retardation of fetal
head growth.6

Which fetus is at risk of developing growth
retardation?
A number of epidemiological factors are associ-
ated with an increased risk of a fetus being small
for gestational age. These include fetal sex,
multiple pregnancy, birth order, socioeconomic
group, maternal height and weight, ethnic
group, and interpregnancy interval.7 Several
authors have used these associations to try and
predict the risk of the subsequent occurrence of
a fetus that is small for gestational age. For
example, Galbraith et al in a study of 8030
babies,8 claimed a positive predictive value of
their risk scoring method of 9-8% and a false
negative rate of 2-3% (sensitivity 69 1%, speci-
ficity 67T1%). Such risk scores have not been
widely implemented; they are cumbersome to
use, they have a poor predictive value, and they
do not always predict the fetus that is pathologi-
cally small for gestational age.
A more practical approach is to identify preg-

nancies with specific risk factors for a fetus
being small for gestational age compared with
the normal population, and then to measure the
growth of those fetuses serially with ultrasound
to identify those that actually develop pathologi-
cal growth. The following are examples of such
risk factors.

Severe maternal malnutrition resulting in
reduced energy intake and pathological fetal
growth is seen during major famines, but is only
likely to be encountered in developed countries
if the mother develops a rare condition such as
pancreatitis, active inflammatory bowel disease,
or an eating disorder, or has a bowel resection.
In such cases restricting the mother's dietary
intake to less than 3-77 MJ/day for six months
will result, on average, in a fetus that is 240 g
lighter than the fetus whose mother ate
normally.9

Alcohol consumption in pregnancy is a cause
of fetal growth retardation. For example, the
odds ratio for a fetus being small for gestational
age if a mother takes two drinks a day is 1 62
(95% confidence interval (CI) 1-26 to 2 09).
This risk rises progressively with the number of
drinks consumed.7 Mothers addicted to opiates
have five times the risk of fetal growth retarda-
tion compared with controls.'0

Essential hypertension alone is not associated
with a greater likelihood of a fetus being small
for gestational age, though this is contested by
some authors.9 The risk of a fetus being small
for gestational age is doubled if the mother has
proteinuric pre-eclampsia alone, and quad-
rupled if this is superimposed on pre-existing
hypertension. A mother with cyanotic cardiac
disease has a risk of a fetus being small for gesta-
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tional age that is ten times that in the normal
population. In chronic maternal renal disease
the risk is related to the degree of renal dysfunc-
tion and hypertension. 0 Sickle cell disease (and
its variants), and systemic lupus erythematosus,
are two other important diseases that are associ-
ated with a greater likelihood of fetal growth
retardation.9'1
A raised maternal serum a fetoprotein con-

centration in the first half of pregnancy, not
associated with fetal abnormality, carries an
increased risk of a fetus becoming small for ges-
tational age later in the pregnancy. " Other
biochemical tests, largely discarded over the
past 15 years, perhaps warrant further examina-
tion as predictors of fetal growth failure before
it becomes clinically or ultrasonically apparent.
Assays of human placental lactogen, oestriol,
and Schwangerschaftsprotein-l all have a sensi-
tivity and positive predictive value for a fetus
being small for gestational age of between
30-50%. 12

The ability of Doppler ultrasound to predict
the fetus at risk of growth retardation has been
studied using recordings from both the utero-
placental and fetal circulations. In an early pilot
study of uteroplacental waveforms in 126 preg-
nancies at 16-20 weeks, an abnormal waveform
predicted 68% of pregnancies with fetal growth
retardation with a specificity of 65%, positive
predictive value of 26%, and a negative predic-
tive value of 92%. 13 These encouraging results
need to be confirmed by larger studies. Umbili-
cal artery Doppler recordings later in pregnancy
are relatively poor predictors of a fetus that is
small for gestational age, though they do seem
to be better at predicting subsequent fetal
asphyxia. 14

Finally, maternal smoking is one of the most
common contributing factors to fetal growth
retardation (up to 40%) in developed countries.9
The babies born to mothers who smoke cigar-
ettes in pregnancy are approximately 250 g
lighter than those born to mothers who do not
smoke.7 '5 Ironically the habit is too widespread
to make it a practical proposition to carry out
serial ultrasonic growth scans on all fetuses of
mothers who smoke and furthermore, by itself
it is a poor predictor of a fetus being small for
gestational age.

Can we prevent fetal growth retardation?
Giving up smoking during the first half of preg-
nancy, and stopping or reducing the drinking of
alcohol during pregnancy both improve fetal
growth.'o In areas of famine where severe
maternal malnutrition results in fetal growth
retardation, the effect can be prevented by giv-
ing the mother more to eat.9 It has been sug-
gested, though not universally agreed, that con-
version of opiate addicts to low dose methadone
for the duration of pregnancy results in delivery
of infants with weights comparable with those
of non-addicted women of similar socioecono-
mic class.'5
A patient who has hypertension before the

onset of pregnancy should have the hyperten-
sion controlled. The evidence suggests that con-
trol of blood pressure before pregnancy reduces
the risk of having a fetus that is small for gesta-

tional age in the subsequent pregnancy, whereas
treatment of hypertension during pregnancy has
no appreciable effect on fetal growth.'6 The
high risk of fetal growth retardation if the
mother has cyanotic heart disease is roughly
halved if the patient has corrective surgery
before pregnancy.9 For the patient with chronic
renal disease, control of hypertension before
pregnancy would seem to be of benefit, the
most remarkable reduction of risk, however, is
achieved by renal transplantation provided that
proteinuria and hypertension do not continue
after transplantation and that there is no evi-
dence of graft rejection and renal function is
normal.'7 The result is also dependent on the
patient taking small doses of immunosuppres-
sive drugs such as prednisolone and azathio-
prine. Cyclosporin, on the other hand, seems to
be associated with an increased risk of a fetus
that is small for gestational age. In patients with
sickle cell disease there is no information about
whether prevention of recurrent crises by ade-
quate hydration and prompt treatment of infec-
tion reduces the likelihood of a fetus that is
small for gestational age.'5
Though there is good theoretical and experi-

mental evidence that bed rest should improve
the uteroplacental blood supply and thus reduce
the risk of fetal growth retardation, there is no
convincing evidence of its value in practice.'5
Treatment with low doses of aspirin, in con-

trast, holds out more hope for prophylaxis of
fetal growth retardation. There have now been
several reports that such treatment has resulted
in a lowering of the incidence of pre-eclamnpsia,
a fetus that is small for gestational age, or both,
in at risk pregnancies.'8 '9 The results of the
Medical Research Council (MRC) multicentre
trial of treatment with low doses of aspirin are
awaited with interest.

Can we identify the fetus with growth
retardation?
Clinical inspection and palpation have sensitiv-
ity of 44%, a specificity of 88%, and a positive
predictive value of 29% in predicting the fetus
that is small for gestational age.20 Measurement
of fundal-symphysial length is only slightly
better with a sensitivity between 62-86%, a spe-
cificity between 79-89%, and a positive predic-
tive value between 18-79%.20 21 Though clini-
cal measures tend to be unreliable screening
tests, however, the more accurate results have
come from studies of high risk pregnancies.2'

Fetal ultrasonographic measurement remains
the best method by which fetal growth retarda-
tion is identified. The most commonly mea-
sured fetal dimensions are biparietal diameter,
head circumference, abdominal circumference,
and length of femur. They are used either sepa-
rately or together. All studies show that the
abdominal circumference is the single most
effective measurement for monitoring fetal
growth and predicting fetal size, as it is reduced
in both symmetrical and asymmetrical types of
fetal growth retardation. Head and femur mea-
surements are often unaffected in asymmetrical
fetal growth retardation.22 Though serial fetal
measurements and the plotting of growth trajec-

391
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.65.4_S
pec_N

o.390 on 1 A
pril 1990. D

ow
nloaded from

 

http://adc.bmj.com/


32ames

tories (using charts appropriate for a given
population) are the best methods of diagnosing
pathological fetal growth, single measurements
are less helpful.2' Prediction of fetal weight
from a single measurement of abdominal cir-
cumference is associated with an error of about
16%.22 This error may be greater at the ex-

tremes of size with a tendency to overestimate
the size of small babies and to underestimate the
size of big babies.2' Formulas for predicting
fetal weight that incorporate abdominal circum-
ference plus one or more other measurements
reduce the error of the predictions.22

Serial ultrasound recording of fetal growth is
possible in a small number of high risk preg-
nancies, but it is not feasible as a screening pro-

cedure for women who are not obviously at risk.
A number of studies have been undertaken to
assess the effectiveness of ultrasound measure-
ments on one or at most two occasions in preg-

nancy to screen for the fetus that is small for
gestational age in normal and low risk popula-
tions. The results are difficult to compare
because of variables such as gestational age at
the time of the scan, the prevalence of fetuses
that are small for gestational age in the study
population, the definition of small for gestatio-
nal age, the measurements made, the skill of the
observers, and the equipment used. The sensi-
tivity varies from 43-94%, the specificity from
84-92%, and the positive predictive value from
20-70%.20 These figures are not dissimilar from
the ranges quoted for measurements of fundal-
symphysial length. Indeed, in a comparative
study in the same group of women, there was no
difference between a single measurement of
abdominal circumference in the last trimester
and serial fundal measurements of length,
though combining the two improved the
accuracy.22
Of perhaps greater relevance is whether

routine clinical or ultrasound screening for fetu-
ses that are small for gestational age in the
normal population is of any value in terms of
outcome. For example, there have been five
randomised controlled trials of ultrasonographic
screening; only one of the five reported an

improved outcome, the other four failing to
show any benefit.20

What should we do when fetal growth
retardation is present?
The first requirement is careful counselling. It
is clear that there are limitations in our ability to
identify the fetus that is small for gestational age
accurately, and it is often impossible to distin-
guish the fetus that is pathologically growing
from the fetus that is constitutionally or geneti-
cally small. A balance must be maintained in
what we say to avoid misleading and confusing
the mother therefore, so that we do not cause

unnecessary anxiety, but succeed in conveying
concern where appropriate.
When pathological growth is suspected,

further evaluation is necessary both to confirm
the diagnosis and to establish the aetiology. The
first requirement is to confirm that the fetus is
normal. Though every routine scan should
include such an assessment, it is especially

important if there is the possibility of fetal
growth retardation.23 Further ultrasonic docu-
mentation of growth may be helpful in disting-
uishing the genetically or constitutionally small
fetus (whose growth should follow the normal
centile trajectories) from the pathologically
growing fetus (whose growth, especially of the
abdomen will fall away from expected
trajectories).23 Because of the errors associated
with ultrasonographic measurements, it is prob-
ably wise to ensure that the interval between
growth scans is not less than two weeks. Inva-
sive procedures have been used to evaluate the
causes of growth retardation. Amniocentesis is
of limited value, but placental biopsy (for rapid
karyotyping) and umbilical cordocentesis (for
karyotyping and viral serology) are being
increasingly done.'5 22 These procedures are
not without risk, however, and there are no
clear guidelines as to when they are appropriate.

Specific management depends upon the
cause. In the case of fetal abnormality this will
be determined by the diagnosis and prognosis,
the gestational age, and the parents' wishes. In
the case of viral infection the prognosis is not
always easy to predict, which makes counselling
more difficult because it is difficult to detect
which organs are affected in utero, and though
the baby may be normal (though small) at birth,
subtle damage (for example, hearing loss or
moderate mental retardation) may not be identi-
fied until later in infancy.24

In other cases, such as uteroplacental vascular
disease, recurrent bleeding, or idiopathic
growth retardation, in which the baby is normal
and there is no viral disease, the current
approach to management can be considered
under four headings.

GENERAL MEASURES
Giving up smoking and alcohol in the first half
of pregnancy have both been shown to result in
improved fetal growth, compared with those
mothers who continue with these habits.'0 As
discussed above, despite good theoretical rea-
sons the value of bed rest in reducing the risk of
fetal growth retardation remains to be proved. ' 5

ASSESSMENT OF FETAL WELLBEING
Apart from confirming the diagnosis of fetal
growth retardation, serial ultrasound measure-
ments of fetal growth give an indication of its
severity and may indicate when fetal growth
ceases.23 Over the last decade evaluation of fetal
health had largely been undertaken by biophy-
sical methods, which have thus replaced bio-
chemical methods.'2 Most of the biophysical
methods were developed after retrospective eva-
luation of their ability to predict fetal asphyxia
or death. They were introduced with great
enthusiasm, yet most have not been subjected to
prospectively controlled clinical trials. They are
generally better at confirming normality (high
specificity and negative predictive value) than in
identifying abnormality (low sensitivity and
positive predictive value)."2
The importance of maternal perception of

fetal movements has been recognised for a long
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time, and has been used in various methods of
assessing fetal wellbeing. The value of 'kick
charts' has recently been questioned by a study
of nearly 70 000 pregnancies in which the use of
the charts was not associated with any lowering
of the rate of fetal loss.25 Whether they would
produce better results in a high risk group has
not been assessed.
Measurement of the fetal heart rate at rest is

currently the most widely used method of fetal
assessment. Its value in predicting fetal hypoxia
was well reviewed by Devoe et al.26 Using
various outcome measurements of fetal hypoxia,
the measurement of heart rate at rest had a
sensitivity of 50%, a specificity of 90%, a posi-
tive predictive value of 40%, and a negative
predictive value of 95%.
The fetal biophysical profile score has two

underlying principles: firstly, that the fetus sub-
jected to chronic asphyxia will in time undergo
changes as a result of the effects of the hypoxia
on renal function (amniotic fluid volume) and
cerebral function (fetal tone, movements,
breathing, and variability of heart rate); sec-
ondly, by combining the five measurements in
one assessment a more accurate prediction of
fetal risk can be obtained than from any one
measurement alone. The overall gross perinatal
mortality rate in high risk monitored patients is
about 7:1000 (corrected for lethal abnormalities
and rhesus disease it is below 2:1000) compared
with an untested population figure of 14:1000.27
The biophysical profile score gives higher inci-
dence of normal results (97-5%) than measure-
ment of the fetal heart rate at rest (80%) and a
lower false negative rate (the risk of a fetal death
occurring within one week of a normal result
from the biophysical profile score is 0-68/1000
tests compared with 4/1000 for measurement of
fetal heart rate).27

Doppler recordings from fetal vessels (umbi-
lical artery, descending aorta, and cranial arter-
ies) seem to be sensitive indicators of the fetal
circulatory state. The absence of end diastolic
recordings in the umbilical artery, or descend-
ing aorta, or both, in growth retarded fetuses
seem to be associated with a high incidence of
fetal hypoxaemia and the subsequent develop-
ment of perinatal asphyxia. 14 The clinical
management appropriate for growth retarded
fetuses with abnormal blood flow, however, has
to be established in prospective randomised stu-
dies before any recommendations for general
clinical use can be made.

Cordocentesis can be used to measure fetal
blood gas tensions and it is attractive to consider
this to generate a rational approach to the man-
agement of growth retarded fetuses. Though
this approach has been strongly advocated by
some authors,'5 22 there are no prospective data
linking fetal cord blood gas values to outcome,
either in the short or the long term. What are
the indications for cordocentesis? If the tensions
are normal, when should the procedure be
repeated? Furthermore, cordocentesis is itself a
potentially hazardous procedure. Until the out-
come data from prospectively conducted inter-
vention trials have been produced, cordocente-
sis for fetal blood gas analysis should not be
introduced into clinical practice.

SPECIFIC TREATMENTS
Aspirin has already been mentioned as possibly
preventing fetal growth retardation. There is
also some evidence that it may limit or improve
fetal growth retardation once present.
Trudinger et al showed in a double blind
placebo controlled study that women with high
umbilical arterial velocities given 150 mg aspirin
daily delivered babies over 500 g heavier than
the control group.'9 In that study, however,
though most of the women were recruited
because their fetuses were small for gestational
age, there were no details of fetal size at entry.

13-Sympathomimetics increase fetal birth
weight in animals primarily by improving
uterine blood flow. There is, however, no clear
evidence of their value in human growth
retardation.

Solcoseryl is a haemodialysate containing no
protein or antigens derived from calf blood.
Theoretically it may improve fetal growth by
effects both on fetal metabolism and on the
maternal circulation. A small study of its use in
pregnancies complicated by fetal growth retar-
dation reported a tenfold lower incidence of
babies that were small for gestational age in the
treated group.28 Allylestrenol is a synthetic
progestogen that has been used in the manage-
ment of both threatened abortion and of fetal
growth retardation. It may improve the mater-
nal uteroplacental circulation either by a recep-
tor blockade or by antiplatelet action. More
study is required of its value in fetal growth
failure. 5
The treatment of fetal growth retardation by

nutrient supplementation (carbohydrate, lipids
and amino acids, given both singly and in com-
bination either to the mother or to the fetus) has
been studied mainly in animals with experimen-
tally induced growth failure, and with varying
success. There are few data about humans.'5
Maternal hyperoxygenation is another poss-

ible treatment for severe fetal growth retarda-
tion that requires further evaluation. In a pre-
liminary study of 19 fetuses with severe growth
retardation and abnormal umbilical artery
Doppler measurements and fetal hypoxaemia,
humidified oxygen (55%) was given to the
mothers for 24 hours a day. In four cases there
was a rise in the calculated fetal thoracic aorta
velocity for several days or weeks, and all four
infants survived. In six cases there was no
improvement in aortic velocity; among the six
cases, there was one fetal death and four neo-
natal deaths. In the remaining nine cases initial
improvement in aortic velocity was followed by
a fall; there was one fetal death, four neonatal
deaths, and four infants survived the neonatal
period.'5 29 Though these preliminary data
suggest that maternal hyperoxygenation may
improve fetal oxygenation and delay delivery
until the fetus may survive outside the uterus,
the benefit has not yet been proved, and the
risks to the mother will have to be carefully
monitored.

DELIVERY
The timing and method of delivery of the fetus
with growth retardation are influenced by the
factors discussed above. It may be relatively
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straightforward, for example, when the fetus
has a lethal abnormality. When the fetus is
normal, however, the decisions are not as easy,
mainly because the necessary prospective ran-
domised controlled studies with long term
follow up into childhood have not been under-
taken. A number of unanswered questions
remain, therefore. For example, the current
practice is to deliver the fetus with growth retar-
dation once the biophysical criteria become
abnormal or 37 weeks' gestation is reached,
whichever is sooner. But is the fetus with
growth retardation but normal biophysical
measurements better delivered before the
measurements become abnormal, even though
that may expose the baby to the complications
of preterm delivery? What is the role of cordo-
centesis in resolving this? What are the criteria
for allowing vaginal delivery to be attempted?

Undoubtedly when vaginal delivery is under-
taken the fetus with growth retardation is at
greater risk of intrapartum hypoxia. The
current practice is to monitor the fetal heart rate
continuously during labour, and if this becomes
abnormal to assess fetal capillary pH and
expedite delivery if it is less than 7-2. In addi-
tion, many clinicians consider the presence of
meconium in the liquor as an ominous sign. In
general, normal heart rate patterns and the
absence of meconium are indicative of fetal
wellbeing during labour. When intrapartum
acidosis occurs in the pathologically grown fetus
it is usually at a faster rate than in the normally
growing baby. In such cases, when the fetal
heart becomes abnormal it is usually character-
ised by variable or late decelerations.30 Fetal
heart rate monitoring and pH testing are,
however, far from perfect ways of assessing
intrapartum fetal health. They are associated
with a relatively low positive predictive value
and sensitivity in predicting fetal asphyxia, in
whatever way it is defined.30 31 There is a grow-
ing need for improved methods of continuously
assessing the health of the fetus with growth
retardation during labour.

Conclusions
The diagnosis and management of the fetus
with growth retardation remain high priorities
in obstetric care. Current practice is, however,
far from ideal. There is a need for a universally
agreed definition of fetal growth retardation.
There are limitations in our ability to diagnose
pathological fetal growth. Many methods of
predicting, assessing, and treating the fetus
with growth retardation have been proposed.
The outcome, however, both in the short and
long term, of properly constructed prospective
studies should be awaited before such strategies
are introduced into clinical practice.
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