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Fetal Gestational Age Estimation Using Ultrasonic Transverse
Cerebellar Diameter in a Sub-Saharan African Population

Akeem Olajide Adelabu', Temitope Olugbenga Bello', Bukunmi Michael Idowu?*, Victor Olufemi Oyedepo’

Department of Radiology, College of Health Sciences, Ladoke Akintola University of Technology, Ogbomoso, Qyo, Nigeria, 2Department of Radiology, Union
Diagnostics and Clinical Services Plc, Lagos, Nigeria

Background: To explore the relationship between fetal Transverse Cerebellar Diameter (TCD) and menstrual gestational age (GA) and to
generate normative references (nomogram) of the fetal TCD in some pregnant women in Southwest Nigeria. Methods: Four hundred pregnant
women with a singleton fetus between 14 and 38 weeks GA were enrolled. The TCD and other biometric parameters (biparietal diameter, head
circumference, abdominal circumference, and femur length) as well as the cerebellar appearance were analyzed and correlated with the GA.
Results: The mean TCD increased from 13.3 + 0.3 mm at 14 weeks to 52.3 + 3.3 mm at 38 weeks of pregnancy. A strong positive correlation
was observed between TCD and GA, which was best represented by a linear regression equation: Predicted GA = 0.557 x TCD + 8.840.
The regression analysis indicated a statistically significant strong positive relationship between TCD and GA (» = 0.972 and P < 0.001).
The cerebellar appearance based on shape and echogenicity was graded into Grade I: 230 fetuses (57.5%); Grade II: 74 fetuses (18.5%)
and Grade III: 96 fetuses (24.0%). Median GA and TCD were 21 weeks and 21.2 mm for Grade [; 29 weeks and 35.5 mm for Grade II; and
35 weeks and 48.1 mm for Grade III, respectively. Conclusion: The TCD increased in a linear fashion with advancing GA in the evaluated
fetuses. The TCD is, therefore, a good marker for GA estimation. There is a gradual ultrasonographic change in fetal cerebellar appearance
with advancing gestation.
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LMP. Similarly, sonographic biometric parameters such
as biparietal diameter (BPD), head circumference (HC),
abdominal circumference (AC), and femur length (FL) have
their limitations. For instance, FL is unreliable in cases of femur
achondroplasia. The BPD is also unreliable in conditions that
alter the shape of the skull such as in breech presentation and
oligohydramnios. Due to mild skull deformation, breech babies
were shown to have smaller mean BPD neonatally compared
with that of a matched group of vertex babies.[) Moreover,
these parameters cannot provide accurate dating of GA in
late pregnancy due to the increasing biologic variability with

INTRODUCTION

An accurate knowledge of the fetal gestational age (GA) is
crucial to the antenatal care of pregnant women. Erroneous
GA estimation can result in iatrogenic prematurity which is
associated with increased perinatal morbidity and mortality.["
Furthermore, reliable dating of pregnancy is also a prerequisite
for the prenatal diagnosis of fetal anomalies because the
correct interpretation of some structural abnormalities seen on
ultrasonography depends on accurate dating of pregnancy.?!

Ultrasonographic fetal biometry is now the mainstay of

estimating GA and monitoring fetal growth and development.
Many fetal parameters can be measured with ultrasonography
and have been correlated with GA.1*3! Among the various
clinical criteria, the last menstrual period (LMP) preceded
by a normal cycle is known to correlate best with the GA.
However, it is not reliable when a woman is unsure of her
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advancing GA." They are highly reliable in the first and second
trimesters of pregnancy but their reliability diminishes greatly
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as gestation advances. In the third trimester, the reliability of
any single ultrasound parameter is poor.!"!

The cerebellum is a suprasegmental portion of the brain
located within the posterior cranial fossa. The cerebellum can
be sonographically visualized as early as 9-10 weeks. From
the second trimester, it grows rapidly in a linear relationship
with GA. The sonographic appearance of the cerebellum
can be categorized into three grades based on shape and
echogenicity.l”) In grade 1, the cerebellar hemisphere is
rounded and lacks echogenicity, the vermis is poorly developed
giving the cerebellum the appearance of an “eyeglass.”
This appearance is seen predominantly up to 27 weeks of
gestation [Figure 1]. In grade 11, the vermis is more prominent
and appears as an echogenic rectangular tissue connecting
both hemispheres. The cerebellar hemisphere is oval and the
central portion is more echogenic than the peduncles but less
echogenic than the circumferential margin of the hemisphere.
The cerebellum has a “dumbbell” appearance-this is seen
predominantly from 28 to 32 weeks of gestation [Figure 2].
In grade III, the cerebellar hemispheres become triangular
or “fan-shaped,” the echo pattern from the central portion of
the hemisphere is now similar to the margin of the vermis,
and the cerebellum now looks more solid than cystic. This
appearance is seen predominantly after 32-33 weeks of
gestation [Figure 3].

Since the cerebellum is located inside the posterior fossa and
is surrounded by the dense petrous ridges and the occipital
bone, it withstands deformation by extrinsic pressure
better than the parietal lobe. The Transverse Cerebellar
Diameter (TCD) can better predict GA in cases in which there
are variations of the fetal head shape such as dolichocephaly
and brachycephaly or even when the fetus is in a direct
occipito-posterior position.®

Several studies have shown the TCD to be a good predictor
of GA when compared to other clinical and fetal biometric
parameters.”? The TCD/AC ratio is independent of GA and may
be useful in assessing fetal growth in pregnancies of mothers
with unknown LMP.'%!!l Transverse cerebellar diameter is now
considered a reliable predictor of GA in the third trimester.!'!*!

The measurement of TCD can be done on most fetuses,
irrespective of the fetal head shape. The TCD varies with
ethnicity.' There are numerous publications on sonographic
fetal TCD and cerebellar appearance for Caucasians and other
population groups. In contrast, local fetal TCD data are still
limited."-1>-1%

The aim of this study was to investigate the relationship
between fetal TCD and menstrual GA and to generate
normative references to the fetal TCD in the local population.

MareriaLs AND METHODS

This was a descriptive cross-sectional study carried out at
the Department of Radiology, Ladoke Akintola University of
Technology Teaching Hospital Osogbo, Osun state, Nigeria.
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Figure 1: B-Mode transaxial sonographic appearance of Grade Ib
cerebellum at 22 weeks GA showing rounded cerebellar hemispheres
with poorly developed vermis giving the “eye-glass” appearance. GA:
Gestational age

FETAL CRANIUM
THALAMI

CEREBELLAR HEMISPHERES
FALX CEREBRI

CAVUM SEPTUM PELLUCIDUM |

2007200

Figure 2: B-Mode transaxial sonographic appearance of Grade IlIb
cerebellum at 30 weeks GA showing an echogenic vermis connecting
oval-shaped cerebellar hemispheres giving the “dumbbell” appearance.
GA: Gestational age
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Figure 3: B-Mode transaxial sonographic appearance of Grade lllb
cerebellum at 35 weeks GA showing triangular or fan-shaped cerebellar
hemispheres with the cerebellum now looking more solid than cystic.
GA: Gestational age

The Ethical Review Committee of the hospital approved the
study (LTH/EC/2015/11/240).

Four hundred pregnant women were enrolled consecutively
after a written consent had been obtained. The inclusion criteria
were normal singleton pregnancies at 14—38 weeks’ gestation
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and being sure of the LMP. The fetal GA was calculated from
the last normal LMP and validated with an early (<10 weeks)
first-trimester ultrasound scan. Due to the cross-sectional study
design, at least fifteen fetuses (15 different observations) were
scanned for each week of pregnancy.?*??! Each participant
was scanned only once. Pregnant women with abnormal
amniotic fluid index, uncertain LMP, multiple pregnancies,
chronic maternal illness (hypertension, diabetes mellitus, sickle
cell disease, or renal disease), congenital fetal anomalies, and
labor onset were excluded from the study.

The participants’ demographic and relevant clinical
information were collecting using a semi-structured
interviewer-administered questionnaire. The participants’
LMP, age, parity, and medical history were recorded. The parity
was defined as the number of times the patient had given birth
to a fetus after attaining the age of viability, whether the child
was born alive or stillborn.

The subjects’ weight (kg), height (m), body mass index
(BMI; kg/m?), pulse rate, blood pressure (mmHg), and fasting
plasma glucose were also determined using established
standard methods. Overweight was defined as a BMI
>25.0 kg/m? while obesity was defined as a BMI >30.0 kg/m?.
The normal pulse rate was taken as 60—100 beats per min.
Diabetes mellitus was defined as a fasting blood glucose
value >7.0 mmol/L (126 mg/dL) or subjects on medication
for raised blood glucose. Hypertension was defined as blood
pressure >140/90 mmHg or subjects on antihypertensive.

The eligible women were scanned in the supine position using
MINDRAY D-6 ultrasound machine with the 3.5-5 MHz
transducer. The transverse cerebellar diameter (TCD) and
the other biometric parameters (BPD, HC, AC, and FL) were
calculated electronically by the scanner based on previously
published formulae.?22*?] After obtaining the thalamic plane
used for BPD and HC, the transducer was then rotated about
30° below the thalamic plane to image the characteristic
shape of the cerebellum. The transverse cerebellar diameter
was measured in an “outer-to-outer” fashion [Figures 1-3].
Three measurements were taken on each parameter and the
average was determined to minimize intra-observer error. All
measurements were done by the first author.

The parenchyma of the fetal cerebellum was also evaluated
and its appearance was classified into Grades I, 11, or III.
Grade I (a)-each cerebellar hemisphere is round, (b) the
vermis is not welldeveloped and the cerebellum appears as
“a pair of eyeglasses” at ultrasound, (c) the hemispheres are
relatively anechoic and appears as two fluidcontaining cysts.
Grade II: (a) The vermis is more prominent and appears as an
echogenic rectangular tissue connecting the two hemispheres,
giving the “dumbbell” appearance (b) Each hemisphere is
oval, and the central portion is more echogenic than other
background structures. Grade III (a) the cerebellum appears
triangular or “fanshaped” (b) tissues in the central portion of
the hemispheres show similar echogenicity to the margins and
vermis, thus, the cerebellar appears more like a solid tissue than

a cyst. The grading is a reflection of the cerebellum’s ongoing
increasing histological maturation and the differentiation of'its
Purkinje cells.[2¢!

The variables were analyzed using the Statistical Package for
the Social Sciences (SPSS) version 17 for Windows (SPSS
Inc., Chicago, Ill., USA). Descriptive statistics included
mean + standard deviation which was computed for TCD, BPD,
HC, AC, and FL. Pearson’s correlation coefficient was done
to determine the correlation between the TCD and the other
parameters P < 0.05 was considered statistically significant.
Regression analysis was done to compare the TCD with the
menstrual GA.

ResuLts

The mean age + standard deviation of the women was
30.2 £ 4.5 years (range = 1645 years). The women in the
26-34 years of age group constituted the majority (288; 72%)
of the patients. The 18-25 years and 36—45 years age groups
had 56 (14%) women each. The mean parity of the women was
1.2 £ 1.0 (range = 0—4). Majority of the women (148; 37%)
were para 1; para 0 =118 (29.5%), para 2 = 82 (20.5%), para
3 =42 (10.5%), and para 4 = 10 (2.5%).

The mean weight of the women was 71.0 = 9.1 kg
(range = 50-104 kg), the mean height was
1.64£0.1 m (range = 1.53—1.80 m), while the mean BMI was
26.4+3.4 kg/m? (range = 19.8-41.4 kg/m?). Normal-weighted,
overweight, and obese participants were 155 (38.8%),
184 (45.9%), and 61 (15.3%), respectively. The mean pulse
rate was 83.5 + 7.4 beats/min (range = 60—100 beats/min).
The mean systolic blood pressure was 115.7 £ 9.0 mmHg
(range = 90-140 mmHg), while the mean diastolic blood
pressure was 71.8 + 7.4 mmHg (range = 60—90 mmHg).

The mean BPD ranged from 27.4 + 1.8 mm at 14 weeks
to 92.0 + 1.6 mm at 38 weeks. The mean HC ranged from
101.7 £ 7.0 mm at 14 weeks to 329.7 = 7.5 mm at 38 weeks.
The mean AC ranged from 85.6 = 7.2 mm at 14 weeks to
342.5 £ 5.9 mm at 38 weeks. The mean FL ranged from
14.1 £ 1.1 mm at 14 weeks to 72.9 = 1.6 mm at 38 weeks.

The mean TCD ranged from 13.3 £ 0.3 mm at 14 weeks to
52.3 +3.3 mm at 38 weeks. Figure 4 is a scatterplot of the 5%,
50*, and 95" centiles for fetal TCD at any particular gestation.
A strong linear relationship was observed between TCD and the
menstrual GA. The mean TCD showed a progressive increase
with advancing menstrual GA [Table 1].

Assignificant strong positive correlation (P <0.0001) was noted
between the menstrual age and BPD (»=0.975), HC (r=0.973),
AC (r=0.981), FL (» = 0.977), and TCD (r = 0.972) using
Pearson’s correlation [Table 2]. There was also a significant
strong positive correlation (P < 0.0001) between the TCD
and BPD (r = 0.963), HC (r = 0.960), AC (r = 0.981), and
FL (= 0.961). AC showed the strongest positive correlation
with TCD [Table 2]. There was also a linear increase in TCD
with menstrual GA (coefficient of determination, R> = 0.945;
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Table 1: Relationship between transverse cerebellar
diameter and menstrual gestational age

Menstrual Frequency TCD (mm), Minimum Maximum
GA (weeks) (%) mean=SD (mm) (mm)
14 15 (3.75) 13.3£0.3 13.1 13.6
15 16 (4.0) 14.1£0.7 13.3 14.8
16 15 (3.75) 16.4+1.3 14.8 19.4
17 17 (4.25) 16.9+0.8 15.6 18.4
18 15 (3.75) 18.1%1.3 15.6 20.3
19 16 (4.0) 19.5+2.2 17.1 24.4
20 17 (4.25) 21.0+3.4 18.7 33.0
21 20 (5.0) 21.4+1.7 18.7 24.6
22 17 (4.25) 22.5+1.5 20.3 26.0
23 18 (4.5) 24,5433 21.1 34.4
24 16 (4.0) 25.7+1.5 23.9 27.7
25 15 (3.75) 27.0+1.9 24.4 29.2
26 16 (4.0) 29.5+2.1 26.3 34.4
27 15 (3.75) 30.9+2.4 28.2 33.8
28 16 (4.0) 33.2+13 30.9 35.5
29 15 (3.75) 35.942.8 322 40.8
30 16 (4.0) 37.1+0.5 36.5 37.8
31 15 (3.75) 39.4+1.1 38.4 40.4
32 16 (4.0) 41.5+0.6 40.9 422
33 17 (4.25) 41.843.9 35.6 50.4
34 16 (4.0) 45.4+5.4 34.9 55.0
35 16 (4.0) 46.1£2.6 41.9 50.6
36 15 (3.75) 49.7+1.2 47.4 51.5
37 15 (3.75) 51.3£1.0 50.4 53.0
38 15 (3.75) 52.3+3.3 48.5 57.7
Total 400 (100)

GA=Gestational age, TCD=Transverse cerebellar diameter, SD=Standard
deviation

Table 2: Correlation of transverse cerebellar diameter
and menstrual gestational age with fetal biometric
parameters

Parameters r P

TCD versus BPD 0.963 0.0001
TCD versus HC 0.960 0.0001
TCD versus AC 0.970 0.0001
TCD versus FL 0.961 0.0001
GA versus BPD 0.975 0.0001
GA versus HC 0.973 0.0001
GA versus AC 0.981 0.0001
GA versus FL 0.977 0.0001
GA versus TCD 0.972 0.0001

AC=Abdominal circumference, BPD=Biparietal diameter, FL=Femur
length, GA=Gestational age, HC=Head circumference, TCD=Transverse
cerebellar diameter

P =0.001) indicating that 94.5% of the TCD variance could
be explained by menstrual GA. The Pearson’s correlation
coefficient (r) between menstrual GA and TCD was positively
strong at 0.972 (P < 0.0001).

Linear regression established that TCD (mm) could
significantly predict GA with the following regression

Menstrual GA (weeks)

R? Linear = 0.945

T T T T T
10.0 200 30.0 40.0 50.0 60.0
TCD (mm)

Figure 4: Scatterplot of fetal transverse cerebellar diameter (TCD) versus
menstrual gestational age. The upper, middle, and lower lines represent
the 5™ 50" and 95" centiles, respectively

equation: Predicted GA=0.557 x TCD (mm) +8.840 [Table 3].
The coefficient indicates that for every additional millimeter
increase in TCD, it could be expected that GA would increase
by an average of 0.557 weeks. The model is significantly
good enough in predicting the GA (P < 0.001). Table 4
juxtaposes our regression equation with those obtained in
some previous studies. The predicted GAs based on the
regression equation are shown in Table 5, which revealed
that the predicted GA correlated more with the menstrual
GA in the third trimester.

Of the 400 fetuses, majority (57.5%) were assigned Grade I
with median menstrual GA and TCD of 21 weeks and 21.2 mm,
respectively. The frequency of each cerebellar grade with
respect to the menstrual GA showed a gradual and continuous
shift from Grade I to Grade III [Table 6].

Discussion

The purpose of this study was to evaluate the relationship
between fetal TCD and menstrual GA and to generate
normative references to the fetal TCD in our locality.
Pregnant women at 14-38 weeks GA were studied. The
lower limit of 14 weeks was chosen because this was
the earliest GA at which the resolution of the ultrasound
machine used would demonstrate the fetal cerebellum
clearly enough for measurements. The upper limit of
38 weeks was also chosen because of decreasing number
of term pregnant women and increased likelihood of labor
beyond this GA.

In similar studies in Benin city Nigeria,” Thailand®?, India,
Brazil,*¥ and Hawaii USA,B* the fetal cerebellum was
demonstrated as from 13 weeks GA. Other previous studies
have variously demonstrated fetal cerebellum on ultrasound
at 10-12 weeks’ gestation which was earlier than in this
study.!®31235 This disparity is probably due to their use of more
sophisticated ultrasound machines.
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Table 3: Linear regression showing the relationship between gestational age and transverse cerebellar diameter

Unstandardized SE Standardized t P 95% Cl for B

coefficients (B) coefficients (B) LL uL
Constant 8.840 0.219 40.441 <0.001 8.410 9.270
TCD (mm) 0.557 0.007 0.972 82.373 <0.001 0.544 0.570
Regression equation: Predicted GA=0.557 x TCD (mm)+8.840. CI=Confidence interval, SE=Standard error, LL=Lower limit, UL=Upper limit,
TCD=Transverse cerebellar diameter, GA=Gestational age
Table 4: Transverse cerebellar diameter regression models of some previous studies
Authors Regression equations for TCD Regression coefficient P
Gupta et al.”?") TCD (mm)=6.119 x GA+11.201 0.946 <0.001
Mahmoud et al.?! GA=0.8683 x TCD (mm)+1.9098 0.940 <0.001
Mascarenhas®! GA=5.057 x TCD (cm)+11.82 0.810 <0.001
Satish Prasad and Likhithal®" GA=-0.007 TCD? (mm?)+1.1032 TCD (mm)+0.2463 0.990 <0.001
Verburg ef al.? TCD (mm)=6.9519+0.03327 x GA> 0.980 <0.001
This study GA=0.557x TCD (mm)+8.840 0.972 <0.001

TCD=Transverse cerebellar diameter, GA=Gestational age

Table 5: Predicted gestational age from transverse
cerebellar diameter based on the regression model

Mean TCD (mm) Menstrual GA (weeks) Predicted GA (weeks)
13.3 14 16.2
14.1 15 16.7
16.4 16 17.9
16.9 17 18.2
18.1 18 18.9
19.5 19 19.7
21.0 20 20.5
21.4 21 20.8
225 22 21.4
24.5 23 225
25.7 24 232
27.0 25 23.9
29.5 26 253
30.9 27 26.0
332 28 273
35.9 29 28.8
37.1 30 29.5
39.4 31 30.8
415 32 32.0
41.8 33 32.1
45.4 34 34.1
46.1 35 345
49.7 36 36.5
513 37 37.4
523 38 38.0

TCD=Transverse cerebellar diameter, GA=Gestational age

In this study, TCD (mm) was equivalent to the menstrual
GA (weeks) in the second trimester, particularly between 16
and 22 weeks of gestation. After 22 weeks, the TCD exceeded
the menstrual GA. These findings are similar to the study by
Goel et al. which showed that the TCD was equivalent to the
menstrual GA in the second trimester, particularly between 14
and 20 weeks of gestation.

The TCD increased in a linear fashion throughout the second and
third trimesters. A similar observation was shown by Mahmoud
et al. *® Gupta et al.,””" Sharma and Ghode,> and Goel et al.[
However, a curvilinear relationship was observed between TCD
and menstrual GA in the studies by Satish Prasad and Likhithal*
and Verburg et al.®Y This may be due to differences in the
statistical methods used. Despite this, both the linear and
curvilinear relationships showed positively strong correlations
between TCD and GA, thereby stressing the reliability of TCD
in estimating GA and monitoring fetal growth.

This study showed that the menstrual GA correlated more
with BPD (r = 0.939) than with TCD (r = 0.902) in the third
trimester. This finding is in contrast to a study by Naseem
et al." which showed that the menstrual GA correlated
better with TCD (r = 0.957) than with BPD (» = 0.879). The
difference may be due to the fact that their study focused on
pregnant women particularly at 36 weeks of gestation while
the index study reviewed a wider GA range (27-38 weeks) in
the third trimester.

Fetal TCD showed a strong positive linear correlation with the
commonly used fetal biometric parameters (BPD, HC, AC,
and FL). A similar finding was observed by Haller et al.’®
and Reece et al.® Based on this finding of a close correlation
between TCD and BPD/HC, TCD may be preferred to BPD
in assessing the GA of fetuses in conditions where the fetal
head is deformed such as in molding, dolichocephaly or
brachycephaly.*>*7 In fact, the TCD continues to be a useful
predictor of GA even in the presence of abnormal skull
shapes, fetal growth restriction, multiple pregnancies, and
large-for-date fetuses. 833401

The nomogram established from this study shows that the mean
TCD values are accurate for predicting GA. In addition, the
nomogram is useful in assessing the fetal GA when the LMP
is not known. It is also useful in assessing deviation from
normal growth pattern.
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Table 6: Cerebellar grades with median gestational age
and transverse cerebellar diameter

Cerebellar Frequency Median GA Median TCD
grade (%) (weeks) (mm)

I 230 (57.5) 21 21.2

Il 74 (18.5) 29 355

I 96 (24.0) 35 48.1
Total 400 (100)

TCD=Transverse cerebellar diameter, GA=Gestational age

The TCD linear regression equation derived showed that the
predicted GA corresponds to the menstrual GA by + 2 weeks
throughout the second and third trimesters. Regression
equations by Satish Prasad and Likhithal®" and Verburg et al.®"
similarly predicted GA with 2 weeks variability throughout
the second and third trimesters. Regression models by Gupta
et al.”? and Mahmoud et al.?¥ predicted GA with + 2 weeks
accuracy in the second trimester only while both models
demonstrate wide disparities between the menstrual GA and
predicted GA in the third trimester.

There were gradual and steady sonographic changes in the
dimension, echogenicity, and shape of the fetal cerebellum.
The echogenicity of the cerebellum changed from hypoechoic/
cystic appearance (Grade I) to isoechoic appearance (Grade I1),
and to hyperechoic/solid appearance (Grade III). The
shape of the cerebellum also changed from “a pair of
eyeglasses” (Grade I), to dumbbell-shaped (Grade II), and to
fan-shaped (Grade III). This sonographic change in cerebellar
appearance with advancing GA was similarly observed in
studies by Adeyekun and Orji,[" Malik et al.,**! Sharma and
Ghode?! and Hashimoto et a/.[*!

In this study, the median GA and TCD were 21 weeks and
21.2 mm for Grade I; 29 weeks and 35.5 mm for Grade II;
while 35 weeks and 48.1 mm were recorded for Grade III.
These findings are closely related to those of Adeyekun and
Orji,l"! Malik et al.,*) and Hashimoto et al.*'! According
to Adeyekun and Orji,!”’ the median GA and TCD were
21 weeks and 21.2 mm for Grade I; 28 weeks and 32.6 mm
for Grade II; while 35 weeks and 47.1 mm were recorded for
Grade 111, respectively. Malik et al.*®! found the median GA
and TCD to be 20 weeks and 21.0 mm for Grade I; 31 weeks
and 36.0 mm for Grade II; and 36 weeks and 47.0 mm for
Grade I1I, respectively. Hashimoto ez al.*! found the median
GA and TCD to be 22 weeks and 22.0 mm for Grade I,
29 weeks and 35 mm for Grade II, and 36 weeks and 46 mm
for Grade III, respectively. However, Sharma and Ghodel®*
observed the changes in cerebellar appearance at earlier
gestational ages when compared to this study. According
to their study, the median GA and TCD were 18 weeks
and 17 mm for Grade I, 27 weeks and 27 mm for Grade II,
and 34 weeks and 42 mm for Grade III, respectively. The
progressive change in cerebellar grade with advancing GA is
reflected by progressive histological development, Purkinje
cell differentiation in the cerebellum, and progressive decrease

in cerebellar water content.**] The cerebellar grading is
important in chromosomal abnormalities such as trisomies
18 and 21 where there is a restriction of the development in
cerebellar size and tissue maturation.*

The limitations of this study include the following: First,
ultrasound is operator-dependent and liable to error obtained
from the caliper system. This was minimized by taking
measurements on magnified images. Each parameter was also
measured three times and averaged to minimize intra-observer
error. Second, the TCD measurements were only made by
one sonologist rather than by multiple sonologists; therefore,
inter-observer variability was not evaluated.

CoNCLUSION

To sum up, the TCD increases linearly with advancing GA
and other biometric parameters in the normally developing
fetus. Therefore, TCD is a good marker for GA estimation and
can be reliably used in cases when pregnant mothers are not
sure of their LMP. There was a gradual and steady change in
the ultrasonographic appearance of the fetal cerebellum with
increasing GA. Such changes include those of shape (from
“eye-glass” to fan shape) and echogenicity (from hypoechoic
or hyperechoic). These changes are important in estimating
the GA of the fetus.
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