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Aims: The purpose of this study was to evaluate accuracy of trans-cerebellar diameter / abdominal circumference (TCD/
AC) ratio to assess fetal growth. The ratio of TCD with head circumference (HC) and biparietal diameter (BPD) was also
determined.

Methods: This was a prospective cross-sectional study involving 442 women with uncomplicated singleton gestation between
15-40 weeks. Protocol included obtaining the BPD, HC, TCD and AC in conventional planes and obtaining ratio of TCD with
other biometric parameters.

Results: We were able to visualize the cerebellum in about 93% of scans. The TCD/ AC ratio remained nearly constant
throughout gestational age and was 0.138. The mean TCD/HC ratio was 0.124 and mean TCD/BPD ratio was 0.476.

Conclusions: TCD/HC and TCD/BPD ratio showed a small increase towards the completion of gestation while TCD/AC ratio
remained nearly constant throughout gestational age. TCD/AC ratio is reliable as a gestational age independent parameter of
fetal growth.
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INTRODUCTION

Theoretically, the trans-cerebellar diameter (TCD)/
AC ratio should be a good parameter for detecting

The limitation of biometric parameters in practice

arises when evaluating the status of fetal growth with
intrauterine growth restriction (IUGR) because it is

composed of parameters least and most sensitive to
fetal growth, with an increased ratio reflecting [IUGR.

unknown gestational age: whether the fetal growth is
appropriate or restricted? The cerebellum, by virtue
of its position in the posterior fossa, is affected least

by extrinsi d variations in head shape.! . . L
Y CXIINSIC PIessure and variations In head shape Various age-independent body ratios like HC/AC and

FL/AC have been found useful to diagnose IUGR,
which may however, be of limited value in symmetric
IUGR.*" Good correlation of TCD/AC ratio with
GA has been demonstrated.>*”® While many studies
show that TCD/AC can be used as a predictor of fetal
growth, some suggest that cerebellar size is reduced

Blood supply from posterior circulation leads to
cerebellar sparing effect in growth restriction.’
Thus, the cerebellar size tends to remain unaffected
or minimally affected in mild and moderate growth
restriction. The fetal liver is affected early in growth
restriction due to depletion of the glycogen stores

leadi inal ci fi AC): T . .
cading to reduced abdominal circumference (AC) in size in severe [IUGR and so this ratio may not be of

use in these cases.>*!%!! TCD/HC ratio was found to be
relatively constant throughout gestation by Snijders
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and Nicolaides.'? Our study evaluated reliability of
TCD/AC ratio to assess fetal growth and determines
ratio of TCD with other biometric parameters.
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METHODS

This was a prospective cross sectional study involving
442 uncomplicated singleton pregnancies between
15-40 weeks of gestation as determined by reliable
last menstrual period or ultrasound examination
before 15 weeks of gestation, who were referred for
routine obstetric scan, without known complications
in the current pregnancy, without known risk factors
of adverse pregnancy outcome and willingness to
participate in the study. Of these 442 cases, the
posterior fossa could not be well visualised in 31
cases, either due to obesity or in late third trimester.
So, these were excluded and trans-cerebellar view
obtained in 411 cases (93%). This study was done in
the Department of Radiology and Imaging, Tribhuwan
University Teaching Hospital from September 2008
to August 2009.

The obstetric scan was done and required biometric
parameters obtained. Measurements of the BPD
and HC were obtained in all cases after obtaining
conventional transverse axial plane of the fetal head
showing a “arrow like” appearance with a central
midline echo broken in the anterior third by the
cavum septum pellucidi and the frontal horns of the
lateral ventricles (feathers).!® Slight rotation of the
transducer from the conventional plane for obtaining
HC demonstrated the contents of the posterior fossa
and the TCD was measured as the widest diameter
of the cerebellum." FL and AC were measured in
conventional planes.®!* The TCD/AC, TCD/BPD and
TCD/HC ratios were obtained. Data were compiled
and analysed using standard statistical analysis. SPSS
11.5 was utilized for the data analysis to calculate
ratios, correlations and regression formulas.

RESULTS

The subjects ranged from 17 to 39 years, mean age
being 25 years. 55.7% (n=229) were nulliparous and
44.3% (n=182) multiparous. The mean gestational
age was 26.47 weeks. Most of the cases were between
18 to 22 weeks (Figure 1).

TCD showed strong correlation with the other
biometric parameters (Table 1). All the ratios
evaluated, i.e. TCD/AC, TCD/HC and TCD/BPD
showed good correlation with GA with P value less
than 0.001. The mean TCD/AC ratio was 0.138 and
it showed a very small increase towards the last
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trimester i.e. 0.15 at 39-40 weeks (Figure 2). The
mean TCD/HC ratio was 0.124 and showed a small
increase from 0.12 to 0.15 from 15 weeks to 39 weeks
along with maximum positive correlation with GA,
r=0.78. The mean TCD/BPD ratio was 0.476 and it
showed an increasing trend from 0.45 at 15-16 weeks
to 0.57 in the last week.
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Figure 1. Bar diagram showing data characteristics-

gestational age (in weeks) distribution.
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Figuse 5 Scatter diagram showing TCDVAC radls at varbous GA.

Regression formuly: TCOVAC rasiom 0123« 0.001GA

Figure 2. Scatter diagram showing TCD/AC ratio
at various gestational age (in weeks) distribution.
(Regression TCD/AC 0.123+
0.001GA).

formula: ratio=
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Table 1. Correlation of TCD with other biometric
parameters (n=411).
Parameter Correlation P Value
AC 0.972 0.001
HC 0.962 0.001
BPD 0.961 0.001
Table 2. Mean and median TCD/AC values in
various studies (n=411).
Study Mean Median
Campbell et al* 0.137 0.136
Malik et al'® 0.141 -
Snijders et al' - 0.137
Meyer et al'® 0.136 0.137
Haller et al'® 0.144 -
Present study 0.138 0.139

DISCUSSION

Multiple standard biometric measurements are used
in practice to define the growth status of the fetus
and identify IUGR. These are of limited value with
uncertain GA, where GA independent parameters
should be helpful. All the ratios evaluated in our
study show high correlation with GA and may be
used as GA independent parameter. TCD/AC ratio
showed least variation and so may be the most GA-
independent parameter. Comparison with other
studies is shown in table 2.#1012.15.16

Meyer et al'® found strong correlation existed
between GA and TCD and AC, mean TCD/AC
ratio being 0.136 (median = 0.137) and remained
constant throughout pregnancy. In this study also,
the ratio with respect to GA. Haller et al'® also
found strong correlation between TCD and AC (r =
0.87251). Snijders et al'? found the TCD/HC ratio to
be relatively constant throughout gestation: 0.12 at
15 weeks, 0.12 at 28 weeks and again rose to 0.13
at 39 weeks. We also derived similar TCD/HC ratio,
which was relatively constant ranging from 0.12 at
15 weeks, 0.13 at 28 weeks and 0.15 at 38 weeks. To
the best of our knowledge, TCD/BPD has not been
evaluated in any other study. We found that the ratio
has a narrow range from 0.46 at 15 weeks to 0.55 at
38 weeks.

Some studies show that severe growth restriction
i.e. birth weight below the third centile, may be
associated with normal TCD/AC values, probably
due to either reduced cerebellar growth in severe
growth restriction or the presence of a genetically
small fetus and therefore a small cerebellum.>317-18

The TCD/AC
recognizing abnormal fetal growth, with ratio above

relationship can be helpful in
the upper limit being suspicious of growth restriction.
This ratio would be more significant when GA is not
known. In a small percentage of cases, the evaluation
of TCD may be limited by the inability to visualize
cerebellum, where other views of the cerebellum,
like coronal may serve as alternate to the transaxial."’
The ratio of TCD with HC and BPD, in spite of good
correlation with GA and being relatively constant
throughout GA, may not be reliable as HC and BPD
are not as sensitive as AC to growth restriction and
are affected by extrinsic factors. We hope further
studies with larger sample size and in IUGR fetuses
will be done, to validate the reliability of these ratios,
especially, in severe symmetric [UGR.

CONCLUSIONS

The TCD/HC and TCD/BPD ratio showed a small
increase towards the completion of gestation while
TCD/AC ratio remained nearly constant across
the gestational age with a mean value of 0.138. We
recommend that TCD/AC should be considered an
integral part of obstetric scan and should be routinely
assessed in level one scan.
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