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In this study on the effect of fetal growth impairment
<25th percentile on the transverse cerebellar diameter
and its relationship with other fetal biometric parameters,
the sample comprised 50 women with singleton pregnan-
cies referred for ultrasound evaluation because of clini-
cally suspected intrauterine growth retardation. The
cerebellar diameter of asymmetrically growth-impaired
fetuses remained within the normal range although it
was found to be reduced when compared with that of
normal fetuses (4.4+0.9 versus 4.8+0.7, P<.05). Al-
though other biometric parameters (biparietal diameter,

From York Hospital, York, Pennsylvania.

Dr. Cabbad is Chief, Section of Maternal Fetal Medicine,
Brooklyn Hospital Center, Brooklyn, New York.

Address reprint requests to: Michael Cabbad, M.D., Section of
Maternal Fetal Medicine, Brooklyn Hospital Center, 121 DeKalb
Avenue, Brooklyn, NY 11201

794

femur length and abdominal and head circumferences)
were also reduced in growth-impaired fetuses, the ratios
of these biometric parameters to cerebellar diameter were
similar to those of unaffected fetuses. Fetal weight was
affected to a greater extent than the cerebellar diameter,
leading to discordance between the two parameters. This
discordance identified almost all asymmetrically growth-
impaired fetuses with a sensitivity of 95.6% and specific-
ity of 96.3%. In contrast, the ratio of head circumference
to abdominal circumference remained normal in more
than half of the fetuses. Fetal weight-to-cerebellar diame-
ter discordance is a very sensitive and specific indicator of
asymmetrical fetal growth impairment.

Introduction

Since the establishment of ultrasound technology in
obstetrics several biometric methodologies have
evolved as a result of the continuous effort to diag-
nose intrauterine growth retardation (IUGR) accu-
rately. Although ultrasonographically estimated fetal
weight (EFW) can be accurate in the detection of
IUGR when gestational age is well defined, it loses
much of its value when precise dating of the preg-
nancy is not available. Ratios of fetal biometric pa-
rameters that are independent of gestational age
have been found useful in assessing fetal growth
when the gestational age is uncertain.12

Goldstein et al® developed a nomogram for trans-
verse cerebellar measurements throughout the sec-
ond and third trimesters of pregnancy. Campbell et
al* reported that the transverse cerebellar diameter
(TCD)/abdominal circumference ratio in normal
pregnancy is independent of gestational age and that
it may be useful in the evaluation of fetal growth in
pregnancies with uncertain dating. Reece et al®
showed that in a group of 19 growth-retarded fetuses
cerebellar diameter was unaffected. However, in a
recent report Hill et al® disputed those findings and
demonstrated that the cerebellar size was also af-
fected in a group of fetuses with IUGR.

In an attempt to resolve the controversy, we de-
signed this study to evaluate fetal biometry prospec-
tively and to examine the relationship of cerebellar
diameter to the rest of the biometric parameters in
fetuses suspected of having growth impairment. In
addition, we evaluated the clinical significance of
intrafetal discordance between the cerebellum and
other biometric parameters in the assessment of fetal
growth.

Materials and Methods

Patients with singleton pregnancies were recruited
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from those referred to the York (PA) Hospital fetal
testing unit for growth evaluation and for clinically
suspected IUGR. A total of 50 patients were enrolled
after it was determined that their pregnancies were
accurately dated (i.e., first trimester ultrasound was
concordant within one week of dating by the last
menstrual period). Among patients examined more
than once, only the last examination prior to delivery
was used for data analysis.

As part of routine fetal growth evaluation we ob-
tained biparietal diameter, occipitofrontal diameter,
femoral diaphyseal length, abdominal circumference
and head circumference, and we calculated the head
circumference/abdominal circumference ratio (HC/
AQ). In addition we routinely obtained the TCD.
Cerebellar diameters were obtained from axial
(transverse) sections of the posterior fossa. We ob-
tained the TCD from the outer-to-outer margins of
the cerebellum in a view obtained from the biparietal
plane with mild posterior rotation of the transducer.3
Individual biometric parameters were divided by the
cerebellar diameter to obtain various biometric/
cerebellar ratios. Ultrasounds were performed using
a Toshiba SSA-270A-30 Alpha-Sonolayer machine
(Toshiba Medical Systems, Inc., Yonkers, NY). Fetal
weight was estimated by the method described by
Hadlock et al.” All biometric and derived data were
stored in a mainframe computerized ultrasound re-
porting system developed at York Hospital.8

Cerebellar diameter percentiles were assigned ac-
cording to the nomogram reported by Goldstein et
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al3 Fetuses were classified as appropriately grown if
the EFW was > 25th percentile of York County nor-
mal growth?® curves and as growth impaired if the
EFW was <25th percentile. We elected to use the 25th
versus the 10th percentile because our primary goal
was to evaluate fetal biometric asymmetry, not only
at the final stages when the typical IUGR (<10th
percentile) develops but also at an earlier stage when
the growth velocity (weight gain/time) begins to
decline.

Statistical analysis using linear simple regression
was performed to evaluate the relationships of the
various biometric parameters. Student’s f-test was
used to compare means when appropriate, and
Fisher’s exact test was used to compare frequencies,
A P value of <.05 was considered significant.

Results

The study sample comprised 50 patients. The racial
distribution was 85% caucasian, 10% black and 5%
other. The gestational age at the time of the study
(mean+SD) was 353+4.2 weeks (range, 22-42
weeks) and at delivery, 37.7 +3.6 weeks (range, 23-42
weeks). The mean weight percentile was 9.3+7.5
(range, 0-25) in the group with impaired growth and
54.7119.4 (range, 27-94) in the group with normal
growth. All fetuses with estimated weights <25th
percentile were at or below the 25th percentile of
York County birth weight curves at birth. We noted
no growth improvement in infants with feta] growth
impairment between the examination and delivery.

——— Figure 1
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Figure 2
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A strong positive linear correlation was noted be-
tween the EFW and birth weight, r=.95, P <.00001
(Figure 1). This degree of correlation was also present
when the two groups of patients (growth impaired
and normal growth) were analyzed separately. Fig-
ure 2 demonstrates a very weak positive correlation
between the EFW percentile and cerebellar diameter
percentile (r=.27, P=.06).

Comparisons of the individual biometric parame-
ters for fetuses with impaired growth and those with
normal growth are presented in Table L; those be-
tween cerebellar ratios, in Table II. In growth-
impaired fetuses all biometric parameters, including
the cerebellum, were reduced, although the degree of
reduction differed. The cerebellar ratios were similar
in both groups. The cerebellar diameter of growth-

contains only 48 points
because two identical data
pairs overlap [WPCT 8/CPCT
62, WPCT 18/CPCT 99]).
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impaired fetuses averaged 10% smaller than that of
normal fetuses.

Analysis of the 23 cases with impaired growth
revealed that in only one was the cerebellum less
than the 10th percentile, and it was concordant with
fetal weight percentile. That was a fetus with sym-
metrical IUGR. In the other 22 fetuses the cerebella
were either appropriate for gestational age or
smaller, but all were within the normal range. It is
apparent that cerebellar diameter decreases in fe-
tuses with asymmetrical impaired growth but re-
mains within the normal range for gestational age,
leading to a discordant relationship between weight
and cerebellar percentiles. In fact, 22 of the 23
growth-impaired fetuses were identified as such by
weight percentile-cerebellar diameter percentile dis-

Table I Comparison of Biometric Parameters in Fetuses With Impaired Versus Normal Growth

Impaired Normal
Parameter growtha (n=23) growtha (n=27) P valueb
Biparietal diameter (cm) 79£10 8.6+0.6 <.02
Head circumference (cm) 30.0+3.9 32.7£20 <.007
Abdominal circumference (cm) 27.4+4.4 32.1+37 <.0004
Femoral diaphyseal length (cm) 6.0+0.9 6.610.6 <.02
Estimated fetal weight (g) 1,964.2£698 2,818.6 £835 <.0003
Birth weight (g) 2,327.4+818 3,100.9 £871 <.003
Transverse cerebellar diameter (cm) 44109 4.8+0.7 <.05
Gestational age at sonography (wk) 344146 36.1+£3.7 NS
Gestational age at delivery (wk) 36.0+4.5 377+36 NS

aMean +SD.
bNS = not significant.
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Table I Comparison of Biometric Parameter|Cerebellum Ratios in Fetuses With Impaired Versus Normal Growth
Impaired Normal

Ratio growth (n=23) growth (n=27) P valueb
Biparietal diameter/transverse cerebellar diameter 1.8+0.2 1.8+£0.2 NS
Head circumference/transverse cerebellar diameter 69108 6.8+0.8 NS
Abdominal circumference/transverse cerebellar diameter 6.31£0.7 6.6+0.7 NS
Femoral diaphyseal length/transverse cerebellar diameter 13101 1.3+0.1 NS

aMean+SD.
PNS =not significant.

cordance (Table III). In fetuses with normal growth
only one of 27 had a weight percentile-cerebellar
percentile discordance (P<.00001, Fisher’s exact
test). In contrast, the HC/AC ratio was normal in
only 12 of the 23 growth-impaired fetuses.

Discussion

The etiology of IUGR is variable, as is perinatal out-
come. Different etiologies affect fetal growth and fe-
tal body symmetry in various ways. The cerebellum
as part of the brain was spared along with the rest of
the brain'® in asphyxiated primates. Adlard et alll
found that in rats subjected to nutritional growth
restriction the cerebellar weight was reduced more
than that of the rest of the brain. Hill et al12 subjected
monkeys to experimental placental insufficiency dur-
ing the third trimester of pregnancy and found
cerebellar weight reduced by 14.6%.
Our data suggest that the degree of reduction of
the cerebellum in asymmetrical growth-impaired fe-
- tuses is less than the effect on other biometric param-
eters, a finding that agrees with that of Reece et al.5
We found that in 96% of the asymmetrical growth-
impaired fetuses the TCD remained within the nor-
mal range for gestational age and that the cerebellar
diameter percentile was quite discordant when com-
pared with the fetal weight percentile. Compared
with the findings of Hill et al, cerebellar growth
restriction in our study resulting in the TCD <10th
percentile was seen in only 1 of 23 fetuses.

Table T Sensitivity, Specificity and Positive Predictive Value of
Fetal Weight-Cerebellar Diameter Percentile Discordance
in Predicting Fetal Growth Impairment

Fetal growth impairment

Discordance Present (no.) Absent (no.)
Present 22 1
Absent 1 26
Total (50) 23 27

Sensitivity = 95.6%; specificity = 96.3%; positive predictive value=95.6%.

Our data suggest that one can utilize the TCD
clinically for accurately dated pregnancies compli-
cated by intrauterine growth impairment. It is impor-
tant to note that discordance between fetal weight
and cerebellar size is well established before the HC /
AC ratio is disturbed. Weight percentile—cerebellar
diameter percentile discordance is a very sensitive,
specific indicator of fetal body asymmetry and
growth impairment. This information may enhance
our confidence in diagnosing fetal growth impair-
ment. By intervening in a timely fashion when indi-
cated we may improve pregnancy outcome.

In human pregnancy, placental insufficiency that
leads to decreased placental transport of nutrients
and respiratory gases and impaired fetal growth af-
fects all biometric parameters, albeit to a different
extent. Therefore, in evaluating fetal growth impair-
ment, one should use all available data derived from
altered intrafetal biometric symmetry.

Conclusion

The TCD is smaller but remains within the normal
range in asymmetrically growth-impaired fetuses.
This measurement should not be used alone for dat-
ing. However, discordance between fetal weight and
cerebellar diameter established early in the process of
asymmetrical intrauterine growth impairment accu-
rately identifies such fetuses before the HC/AC ratio
becomes abnormal. Whether fetal weight—cerebellar
size discordance can be useful in detecting fetuses
destined to develop asymmetrical [UGR remote from
term needs further study.
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