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Abstract

Background: To study the usefulness of transcerebellar diammeasurement ultrasonographically for the detectibgestational age in
normal and intra uterine growth restricted fetusmed compare the gestation age determined by tnatmkar diameter with that determined
by other parameters i.e. biparietal diameter, heatlimference, abdominal circumference and femogtle Subjects and Methods:A
prospective study with ultrasonographic evaluatbfive hundred antenatal patients in gestatioga af 14-39 weeks. The transcerebellar
diameter was measured and the corresponding gesthtige determined. The gestational age was &swndined with other parameters
such as biparietal diameter, head circumferenceoramal circumference and femur length. Transcéi@beircumference to abdominal
circumference ratio was calculatdRlesults: There is statistically significant relationshiptiween Transcerebellar diameter and gestational
age in normal and intra uterine growth retardedgpaecies. Transcerebellar diameter showed goocelatbon with gestational age
(correlation coefficient=0.979) in case of normatgnancies and( correlation coefficient=0.942cmses of intra uterine growth retarded
pregnancies Gestational age estimated by transcersbellar diameter measurements correlated wtil gestational age estimated by
biparietal diameter, head circumference, abdomiciatumference and femur length. Transcerebellacuainference to abdominal
circumference ratio remained fairly constadbnclusion: Transcerebellar diameter can be used as a indepegrsvth parameter to predict
the gestational age in normal and in intrauteriremh retarded pregnancies cases. Transcerebélareter to abdominal circumference
ratio is fairly constant throughout gestation amaistit is a useful gestational age independennpeter.
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Introduction the most effective way in dating of pregnafftyThe
commonly used ultrasound biometric parameters declu
Sonographic prediction of gestational age (GA) Hase the biparietal diameter(BPD), head circumferenceC)(H
fetal parameters is the cornerstone in modern tlistend abdominal circumference(AC) and Femur length(BP).
plays a crucial role in the management of pregreencihe However the variability in assessing the gestaticage
methods used to estimate gestational age(GA) aprettict with these parameters goes on increasing with @sing
the expected date of delivery afe:Menstrual history, gestational ag@'ﬁ’]
Clinical examination Perception of fetal movemenhe
Nagele's rule .The obstetrician calculates the E&¥D280 Transverse cerebellar diameter (TCD) measurement is
days or 40 weeks from the first day of the LMP. Aigdhe emerging as a new parameter and has been propmsed t
various clinical criteria, Last Menstural Period MB) more accurate in estimation of gestational ageAls0 it
preceded by normal cycle, is known to correlatet béth has emerged as a useful parameter in growth restric
the gestational age. LMP may be unreliable or ragiley fetused!®
because of oligomenorrhea, abnormal bleeding events The aim of this study is to evaluate the usefulness
becoming pregnant in the first ovulatory cycle aéteecent transverse cerebellar diameter measurement
delivery and use of oral contraceptives or if otinig very ultrasonographically for the detection of gestatloage in
early (< day 11) or very late (>day 21) in the nigre normal and intra uterine growth restricted fetusesl to
cycle. compare the gestation age determined by transdknebe
diameter with gestational age determined by other
The use of obstetric ultrasonography is relatedthe parameters i.e. biparietal diameter, head circusniee,
uncertainity regarding the gestational age and geesently abdominal circumference and femur length
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derived data, scatter diagram was devised showirea
correlation of TCD with gestational

Subjects and Methods

This was a prospective study which included 50@zatal
women between 14 to 39 weeks, who had regular ¢erio
and are sure about their last menstrual periodage Hirst
trimester ultrasound confirmation of gestationale algy
means of crown rump length measurement and others
included those who were clinically suspected irtdne
growth retardation. Cases were excluded if womed h
multiple gestation, women not sure of its last niersd date

or in case of any fetal malformation. Out of 50Ges 76
were IUGR fetuses. The patients written consent to
participate in this study has been obtained.

All the measurements were made by scanning thescase
using GE VOLUSON ES8 system using 3.5 Mhz transducer

Technigue of Measurement of Transverse Cerebellar
Diameter-

The measurement of TCD was obtained by the teckniqu
described by MclLeasy et al (1984) and Goldsteiralet
(1987), in which the usual thalamic plane usedBBD is
obtained, the transducer is then rotated aboutb@tw the
thalamic plane to see the cerebelldth.TCD is now
measured and TCD/AC ratio is calculated. In allesas
cerebellum was seen as two lobules on either side o
midline in the posterior cranial fossa as showffigure 1].

Results

In this study 500 cases were studied out of whizh Were
normal pregnancies and 76 were IUGR pregnancies. Fo
both the groups mean age and range of deviatiore wer
calculated using student t test and p values watimated.
The p value was found out to be 0.697 which inéisahat
there is no statistically significant differencetween the
age distributions of two groups.

Among the 500 normal pregnancies 236 were primigegv
133 were gravida 2, 32 were gravida 3, 21 wereidea¥
and 2 were gravida 5. Among the IUGR pregnhant women
45 were primigravida, 21 were gravida 2, 6 werevigia 3,

4 were gravida 4.

Comparison was done between the two groups witardsg

to parity using Chi Square test. The p value wasdoto be
0.936 which indicates that there is no stasticsigyificant
difference between the parity distributions of tgmups
[Figure 2].

For the 424 normal pregnancy patients all the patara i.e
TCD,BPD,HC,AC and FL were measured
ultrasonographically in millimeters. Regression |gsia
was used to find out the correlation between TCD aach

of the other parameters. Correlation coefficienf 8Rd p
values were calculated. Good correlation was found
between TCD and other parameters (p value<0.001)
[Table 1].

For the 424 normal pregnancy patients each paramete
TCD,BPD,HC,AC and FL was correlated with gestationa
age (GA) using regression analysis. The analysig/etl of

all the parameters TCD shows best correlation with
gestational age [Table 2]. By using the ultrasoaphically

[Figure 3].

age as showwn

Table 1: Table showing correlation of TCD with BPDHC,
AC,FL in normal pregnancies.

Parameters Correlation P Value
Compared Coefficent (R)

TCD VS BPD 0.984 <0.001
TCD VS HC 0.976 <0.001
TCD VS AC 0.977 <0.001
TCD VS FL 0.983 <0.001

Table 2: Table showing correlation of GA with BPD,HC,AC

AND FL and TCD in normal pregnancies

Parameters R P Value

GA VS BPD 0.975 <0.001

GAVSHC 0.968 <0.001

GAVS AC 0.973 <0.001

GA VS FL 0.975 <0.001

GAVS TCD 0.979 <0.001
Table 3: Normogram showing mean TCD( mm)

measurements at 5th, 50th and 95th percentile forhe
corresponding gestational age

GA 5th Percentile 50th Percentile | 95th Percentile|
15th Week 1.47 1.60 7.64
16th Wee 1.5¢ 1.5¢€ 4.92
17th Week 1.60 1.78 4.80
18th Week 1.68 1.71 1.84
19th Week 1.86 1.94 2.18
20th Week 1.59 2.06 2.43
21th Week 1.97 2.19 4.59
22nd Week 1.95 2.29 2.48
23rd Week 2.24 2.47 2.61
24th Week 1.85 2.64 3.76
25th Week 2.10 2.72 4.40
26th Week 2.35 2.96 4.40
27th Week 2.43 3.14 3.39
28th Week 2.87 3.38 3.83
29th Week 2.60 3.51 4.21
30th Week 3.36 3.68 4.42
31th Week 3.34 3.79 4.33
32nd Week 2.88 3.98 2.80
33rd Week 3.91 4.19 4,74
34th Week 2.19 4.47 4.96
35th Week 3.02 4.60 5.05
36th Week 2.63 4.8 5.18
37th Week 2.35 5.01 5.17
38th Week 4.78 5.37 5.49
39th Week 4.86 5.54 5.66

Table 4: Table showing correlation of GA with BPD,HC,AC
AND FL and TCD in IUGR pregnancies

Parameters R P Value
GA VS BPD 0.879 <0.001
GAVSHC 0.866 <0.001
GAVS AC 0.845 <0.001
GA VS FL 0.862 <0.001
GAVS TCD 0.942 <0.001

The normogram was devised for TCD in case of normal

pregnancies using ultrasonographically derived .datse

normogram show mean measurements in millimeter (mm)

at 5th, 50th and 95th percentile for the correspund
gestational age. [Table 3].
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Figure 1-Ultrasound image showing transcerebellar diameter measurement.
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Fig.3 : Scatter diagram showing correlation between GA and TCD.
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Figure 2_: Bar diagram showing parity distribution of normal and IUGR pregnancy patients

In IUGR pregnancy cases each parameter-BPD,HC,AC,FL
and TCD was correlated with gestational age using
regression analysis. Of all parameters TCD showed best
correlation with gestational age (R=0.942).The correlation
was comparatively less strong between gestational age and
other parameters [Table 4].

Also for all IUGR pregnancies the BPD,HC.AC,FL and
TCD measurements were compared with normograms
derived from normal pregnancies. Number of patients with

X 0
BPD,HC,FL,AC and TCD values below S5th percentile
values were recorded. It was seen that 20 cases were below
the fifth percentile for AC and FL,21 cases were below the
fifth percentile for BPD and 29 cases were below the fifth
percentile for FL. In 72 cases out of 76 the TCD values
were within normal range. Only in 4 cases the TCD values
were below the 5th percentile.The difference in number of
cases below the 5th percentile for BPD,HC,AC,FL and
TCD was statistically significant(p value <0.001).

In this study the mean TCD/AC ratio in normal pregnancy
was found to be 0.1529+0.07 (SD) which remained fairly
constant throughout pregnancy and thus it is a useful
gestational age independent parameter. The mean TCD/AC
ratio in IUGR pregnancies was found to be 0.1711+-0.02
(SD).

Discussion

Identification of aberrant growth as well as growth
disturbances across the spectrum of GA in both healthy
fetuses and those with genetic abnormalities will be helpful
for optimal fetal surveillance. The biometric parameters
used for gestational age assessment are BPD, HC, AC and
FL.2,3,4. However each of these parameters have their own
limitation. TCD serves as a unique parameter for estimation
of gestational age and is a standard against which deviation
in other parameters may be compared.'"*!

The cerebellum, the largest part of the hind brain, is
surrounded laterally by the dense petrous ridges and
inferiorly by the occipital bone, which is aligned
perpendicular to the plane of maximum extrinsic
compression. Thus, the cerebellum and posterior fossa
should theoretically be able to withstand deformation by
extrinsic pressure better than the parietal bones. ;4

In this study 500 pregnant patients with known LMP were
studied out of which 424 were normal pregnancies and 76
were IUGR pregnancies .There was no statistically
significant difference between two groups with regards to
age and parity(p values were >0.05).

In all these patients, ultrasonographic parameters like
BPD,HC,AC,FL and TCD were measured
ultrasonographically and gestational age was correlated.
Also attempt was made to correlate TCD with other
parameters. Normogram was established for the mean TCD
values at 5th, 50th and 95th percentiles for the
corresponding gestational age. In case LMP is not known
this normogram can be used for assessing the fetal
gestational age and to asses any deviation from normal
growth. Present study showed linear relation of transverse
cerebellar diameter with gestational age which makes
present study highly significant and proved that transverse
cerebellar diameter may serve as a reliable indicator of
gestational age, and fetal growth.

Goldstein et al,'"*! prospectively studied ultrasonography of
371 normal pregnant women,with gestational ages ranging
from 13 weeks to 40 weeks. They found curvilinear
relationships between the transverse diameter of the
cerebellum and the gestational age (R = 0.948; P = 0.001),
the biparietal diameter (R = 0.956; P = 0.0001), and the
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head circumference (R=0.969; P = 0.0001). A homuogoé& 4.
cerebellar measurements estimating gestational veag
generated. They concluded that throughout pregnancy
normative cerebellar measurements allows for esitomaf
gestational age that is independent of the shaptetaf 6.
head. The result of this study is in concurrenceh wie
above observation. In the present study there veasl g
correlation between TCD and gestational age. (R4 p 7.
value < 0.001). Also good correlation was foundweasn
TCD and BPD (R = 0.984, p value < 0.001) and betwee
TCD and HC (R6= 0.975, p value < 0.001). In thisdgt
TCD normogram was established from ultrasonogralgic
measured data which can be used for estimating the
gestational age of fetus.

Conclusion 10.

Transcerebellar diameter shows good correlationh wit 11,

gestational age in case of normal pregnanciesrandse of
IUGR and can be used as a independent growth pteame

to predict the gestational age in normal and inairterine 12.

growth retarded pregnancies cases. Transceredalaeter
to abdominal circumference ratio is fairly constant

throughout gestation and thus it is a useful gestat age =

independent parameter.
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