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Abstract

Introduction

Gestational age is an important parameter to provide the standard of care medical management for both mother
and fetus. Pregnancy is monitored objectively in terms of fetal growth compared to the period of gestation for
planning the mode of delivery, managing complications in midcourse, and managing high-risk cases. Antenatal
ultrasound is the standard of care in monitoring gestation. Gestational age is calculated based on certain fetal
parameters. Transverse cerebellar diameter (TCD) has evolved as a promising indicator for assessing gestational
age.

Aims And Objectives

To determine the significance of transverse cerebellar diameter in the estimation of the gestational age of the
fetus and compare it with other conventional parameters of fetal biometry.

Methods

A cross-sectional study was conducted in the Department of Radiodiagnosis, Government Medical College,
Jammu on 100 pregnant women who presented for an antenatal scan with a 15-40 weeks period of gestation.
Result-

Mean Gestational Age based on all parameters was compared with that of LMP; all parameters were showing
GA which was near to GA by LMP. Of all parameters, TCD had a mean GA nearest to that GA by LMP in both
the second and third trimesters. By comparing the GA by TCD with GA by other conventional parameters, there
was Linear relationship.
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Introduction

Gestational age is an important parameter to provide
the standard of care medical management for both
mother and fetus. Pregnancy is monitored objectively
in terms of fetal growth compared to the period of
gestation for planning the mode of delivery,
managing complications in midcourse, and managing
high-risk cases. An accurate estimate of gestational
age is vital for determining viability in preterm labor.

associated with preterm delivery, low birth weight,
and post-maturity.

The true measure of pregnancy’s age is the number of
days since conception and is termed as conceptional
age. Historically, however, pregnancies were dated
by the number of days since the first day of the last
menstrual period, termed as menstrual age. In

| th i tational hiah females with regular 28 days cycles, the menstrual <
in_women wiih uncertain gestational age g age is equal to the gestational age i.e. 2 weeks more QN
incidence of perinatal mortality has been noted as it is —
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than the conceptional age. Naegele’s rule which
depends on LMP is a well-accepted method for
estimating the delivery date but is not useful for
women with irregular cycles who don’t recall LMP
accurately.

Antenatal ultrasound is the standard of care in
monitoring gestation. Gestational age is calculated
based on certain fetal parameters including biparietal
diameter (BPD), head circumference (HC),
abdominal circumference (AC), and femur length.
The accuracy of gestational age by measuring fetal
parameters is maximum in the first trimester and
reduces as fetal age advances from the second to the
third trimester. The accurate measurement of these
parameters depends on the fetal lie, shape of the
skull, placenta's location, flexion, fetal head
engagement, maternal obesity, and multiplicity of
gestation. Transverse cerebellar diameter (TCD) has
evolved as a promising indicator for assessing
gestational age. Cerebellum is located in the posterior
cranial fossa surrounded by the dense petrous ridges
and the occipital bone making it withstand the
deformation caused by extrinsic pressure. Another
added advantage is its non-variance in intrauterine
growth restriction (IUGR) cases. So TCD can be used
as an independent parameter when gestational age
cannot be calculated by LMP.

Aims / Objectives

To determine the significance of transverse cerebellar
diameter in the estimation of the gestational age of
the fetus.

To compare it with other conventional parameters of

fetal biometry (head circumference, biparietal
diameter, abdominal circumference, and femur
length).

Method And Material

The study was conducted in the Department of
Radiodiagnosis, Government Medical College,
Jammu on pregnant women who presented for an
antenatal ultrasound scan with a 15-40 weeks period
of gestation with known LMP which had been
confirmed by first-trimester Ultrasound (dating scan).
After explaining the procedure, written and informed
consent was taken.

Study Design: Cross-sectional observational study.
No. Of subjects: 100
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Inclusion Criteria-

1. Pregnant women with the sure date of their last
menstrual period which had been confirmed by a
dating scan.

2. Pregnant women with a 15-40 weeks period of
gestation.

Exclusion Criteria-

1. Women with unknown LMP.

2. Pregnancy with a congenital malformation or
suspected IUGR.

3. Multiple pregnancies.

MEASUREMENT OF TRANSVERSE
CEREBELLAR DIAMETER: A plane with thalami,
cavum septum pellucidum, and third ventricle was
identified and the transducer was slightly rotated
below the thalamic plane to visualize the posterior
cranial fossa. Cerebellum was seen as two lobules on
either side of the midline in the posterior cranial fossa
The measurement was obtained by positioning the
calipers on the outer margins of the two lobes. A
single measurement was used for each pregnancy.
Other parameters were measured according to
standard planes (figure 1)

Results
Age distribution of the women (graph 1):

The age of women ranged from 21 to 36 years with
the maximum number of patients aged 25-28 years
(n=36; 36%) followed by those aged 21-24years
(n=28; 28%), 29-32 years (n=22; 22%) and 33-36
years (n=14; 14%).

Distribution of the women according to their parity
(graph 2):
Maximum number of females were gravida 2 (n=43;

43%) followed by gravida 1(n=34; 34%), gravida 3
(n=21;21%) and gravida 4 (n= 2; 2%).

The gestational age of cases ranged from 15 weeks 6
days to 38 weeks 4 days (as per LMP). We divided
the sample population into 2 groups-

1. Group 1 included pregnant females in the second
trimester i.e. with a gestation age between 15-28
weeks.

2. Group 2 included pregnant females in the third L)

trimester i.e. with a gestation age between 29-39
weeks.
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Group 1 had 36 females (36%) and group 2 had 64
females (64%).

In the second trimester, the mean gestational age in
weeks based on LMP was 22.15 (table 1). When
gestational age based on BPD, HC, AC, FL, and TCD
(shown in table 1) were compared with that of LMP,
all parameters in the second trimester were showing a
linear relationship with LMP (figure 2). TCD had a
mean gestational age of 22.14 weeks (table 1 ),
closest to the gestational age by LMP. HC was
having mean gestational age which was second close
to gestational age by LMP. AC had a mean
gestational age that was farthest from the mean
gestational age by LMP among all parameters. TCD
had the highest correlation with r value of 0.998 (P
value - <.005)

In the third trimester, the mean gestational age by
LMP was 34.17 weeks (shown in Table 1). When
gestational age based on BPD, HC, AC, FL, and TCD
was compared with that of LMP, all parameters in the

third trimester were showing a linear relationship
with LMP shown in the scatter diagram (Figure 2).
TCD had a mean gestational age of 33.80 weeks
(table 1), closest to the gestational age by LMP. FL
was having a mean gestational age of 33.90 weeks
(table 1) which was the second close to the
gestational age by LMP. AC had a mean gestational
age that was farthest from the mean gestational age
by LMP among all parameters. The r-value was
0.984 when the gestational age by TCD was
compared with the gestational age by LMP, which
was more than that for other parameters

When GA based on TCD was compared with that of
other parameters such as BPD, HC, AC, and FL, all
parameters in the second and third trimesters were
showing a linear relationship with TCD. All
parameters had nearly equal R-values. FL has the
maximum r-value (.997) (shown in figure 2) and HC
has the least r-value (.993).

GRAPH 1 - AGE DISTRIBUTION
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FIGURE 1 - TRANSABDOMINAL  ULTRASOUND IMAGES SHOWING
MEASUREMENTS OF (&) TRANSVERSE CEREBELLAR DIAMETER (B) ABDOMINAL
CIRCUMFERENCE (C) BIPARIETAL DIAMETER AND HEAD CIRCUMFERENCE AND
(D) FEMUR LENGTH

()

oo

©
Ay

© 2023 IJMSCR. All Rights Reserved



Dr. Suvanya Mahajan et al International Journal of Medical Science and Current Research (IJMSCR)

TABLE 1- Showing mean gestation age in weeks calculated by LMP and biometric

GRAPH 2 - DISTRIBUTION OF PARITY
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parameters including TCD in the second and third trimesters.
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BIOMETRIC PARAMETERS
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THIRD TRIMESTER

LMP 34.17 3.3
HC 33.25 4.5
AC 33.18 4.1
FL 33.70 4.2
BPD 33.28 4.3
TCD 33.80 3.7
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FIGUEE 2

A - SCATTER. DIAGEAN SHOWING THE LINEAE EELATIONSHIF BETWEEN GA BY
LMP WITH GA BY TCD I THE SECOND TEIMESTEE.

E - SCATTER DIAGEAW SHOWITG THE LINEAE EELATTONSHIP BETWEEN GA BY
LMP WITH GA BY TCD IN THE THIED TEIMESTEE.

- SCATTER. DIAGEAW SHOWING LINEAE EELATIONSHIP BETWEEN GABY TCD
WITH GABY FL IN SECOND AMD THIRD: TEIMWMESTEE.

Discussion when pregnant women do not remember their LMP
accurately. Ultrasonography is used for the dating of
pregnancy for many decades. Professor lan Donald of
Glasgow was the first to use diagnostic o
ultrasonography to investigate the gravid uterus and @y
is considered the father of modern ultrasound. BPD, =qi

HC, FL, and AC are biometric parameters utilized for

Accurate knowledge of gestational age measurement
is key for obstetric care management. The last
menstrual period (LMP) anteceded by a normal
menstrual cycle is thought to correlate well with the
gestational age of the fetus, but it is not corroborative
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gestational age estimation. The accuracy of
gestational age by measuring fetal parameters is
maximum in the first trimester and accuracy reduces
as fetal age advances Routine biometric parameters
for GA assessment such as BPD, HC, AC, and FL
have their limitations like BPD and HC because of
molding of the head in the third trimester. Similarly,
femur length is not reliable in some cases of skeletal
dysplasia such as achondroplasia. Trans-cerebellar
Diameter is a distinct growth parameter for
estimating the gestational age of a fetus. Cerebellum
is resistant to deformation by extrinsic pressure. The
fetal cerebellum is visualized as early as 10-11 weeks
on ultrasound. TCD is least affected by factors
affecting fetal growth allowing it to determine
accurate gestational age even in the third trimester
and cases of intrauterine growth restriction. It was
found that there is a good correlation between Trans-
cerebellar diameter and other parameters.

In our study, when the mean gestational age based on
all parameters was compared with that of LMP; all
parameters in the second and third trimesters were
showing gestational age which was near to that of
gestational age by the Last Menstrual Period. Of all
parameters, TCD had a mean gestational age nearest
to that gestational age by LMP in the second and
third trimesters.

Pearson’s coefficient of correlation (r) was calculated
between gestational age by LMP and gestational age
by all other parameters and also between gestational
age by TCD and gestational age by other parameters.
In both the second and third trimesters, TCD had the
highest correlation among all. TCD also showed a
correlation with other conventional parameters.

Similar comparable results were seen in studies done
by Uikey PA et al (2016), Fatima K et al (2017), and
Mishra S et al. (2020) showing a significant
correlation between gestational age by LMP and
gestational age by TCD.

Thus, as a reliable parameter, TCD can effectively
predict gestational age.

Conclusion

1. Our study findings provide useful information
and establish TCD as a reliable marker for
estimating gestational age in the second and third
trimesters. TCD is a fairly accurate and better
predictor of gestational age in comparison to
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other ultrasound parameters such as BPD, HC,
AC, and FL.

2. TCD shows a linear correlation with other
parameters of biometry.

3. Our results show that TCD is not affected by age
of the mother and parity also does not seem to
affect TCD.
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