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ABSTRACT 

Introduction: Accurate knowledge of the gestational age is essential in management of all 

pregnancies particularly in cases of high risk pregnancies, electively planned induction of labour, 

elective caesarean section and to distinguish pre-term from term infants. 

Aims: To assess the correlation between fetal transverse cerebellar diameter (TCD) and 

gestational age. 

Materials and Methods: The present study was a prospective observational study. This Study 

was conducted from December 2021 to February 2022 at Department of Radio-diagnosis, Nil 

Ratan Sircar Medical College and Kolkata. 

Result: In our study, TCD ranged from 15.17mm to 20.86mm between 15-20 weeks, from 

21.97mm to 33.90mm between 21-30 weeks and from 34.35mm to 44.52mm and 100 singleton 

pregnancies of gestational age 15-40 weeks that   met the inclusion and exclusion criteria were 

taken for the study. 

Conclusion: In this study, the relationship was established between TCD and gestational age 

between 15-40 weeks. 
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INTRODUCTION 

Accurate knowledge of the gestational age is essential in management of all pregnancies 

particularly in cases of high risk pregnancies, electively planned induction of labour, elective 

caesarean section and to distinguish pre-term from term infants. Assessment of fetal growth is 

crucial in managing pregnancies especially for low birth-weight infants. Also post-maturity 

problems may arise in the absence of proper knowledge about gestational age.Usually ultrasound 

dating of pregnancy provides a better estimation of gestational age than by menstrual history as a 

large proportion of the pregnant women cannot recall their date of last menstrual period 

correctly. 

Gestational age (GA) estimation is one of the important decisions guiding medical care during 

pregnancy. It is the basis for the appropriate timing of deliveries and management of 
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complications. Studies have shown that decisions based on inaccurate gestational ages result in 

higher fetal and maternal morbidity and mortality rates 
1
. 

The traditional method of estimating gestational age, based on the last menstrual period, could be 

influenced by the regularity of menstrual cycles, especially in the immediate three months pre-

conception, and also by prior exposure to hormonal contraception. In women from developing 

countries, late antenatal booking, absence of accurate menstruation records, and menstrual cycle 

irregularities are additional challenges 
2
. 

Some consider assessment of gestational age by ultrasonography to be the ‘gold standard’ in 

antenatal care, with the first-trimester measurement of crown-rump-length (CRL) recognized as 

the most reliable index. Following the first trimester, femur length (FL), biparietal diameter 

(BPD) and abdominal circumference (AC) are the most commonly used fetal biometric 

parameters 
1
. 

Unfortunately, being dependent on normal fetal growth and regularity of menstrual cycle, some 

of these parameters are nonspecific; for example, BPD, head circumference (HC), Fl, and AC are 

adversely affected in fetuses with uteroplacental insufficiency, leading to the redistribution of 

cardiac output and brain-sparing effect with growth restriction. After 26 weeks of gestation, BPD 

is not reliable in fetuses with dolichocephaly and brachycephaly 
3
; FL is shorter in fetuses with 

achondroplasia, and abnormalities in the amniotic fluid volume also decrease the accuracy of FL 

measurement by ultrasound. 

Ultrasonographically, the cerebellum is easily viewed as a central rectangular echogenic 

structure (vermix) connecting two oval echolucent structures (hemispheres) after the 14th week 

of gestation 
4
. The size of the cerebellum, visualized as early as in the 10th or 11th week of 

conception, shows a linear relationship with gestational age. The cerebellum is not affected in 

fetuses with IUGR owing to the brain-sparing effect 
5
. Hence, transcerebellar diameter (TCD) 

has been described as a reliable single estimator of GA in late pregnancy 
6
. 

MATERIALS AND METHODS 

Study site: Department of Radio-diagnosis, Nil Ratan Sircar Medical College, Kolkata. 

Study design: A prospective observational study. 

Period of study: December 2021 to February 2022. 

Selection Criteria ˆ  

Inclusion Criteria – 

 Normal singleton pregnancies of 15 to 40  weeks gestation with known last menstrual 

period. 

Exclusion Criteria –  

 Unknown or inaccurate date of last menstrual period.  

 Irregular menstrual cycles.  

 Oligohydramnios.  

 Polyhydramnios.  

 Diabetic mother.  

 Pregnancy induced hypertension.  
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 Pre eclampsia.  

 Multiple gestation.  

 Fetal chromosomal abnormalities.  

 Intrauterine growth restriction.  

 Any other known maternal and fetal abnormality 

 

METHODOLOGY 

 The LogiQ P9 ultrasound machine with the C1-5-RS curvilinear probe was used to 

measure the fetal transcerebellar diameter (TCD). 

 TCD measurement method: Axial views of the fetal intracranial anatomy were obtained. 

Using the horizontal plane of the foetal head, the landmark of the thalami and cavum 

septum pellucidum were identified in the midline.  The transducer was slightly rotated 

caudally to bring the characteristic “butterfly” appearance of the cerebellum into view.  

 TCD was then measured as the widest diameter across both hemispheres in outer-to-outer 

fashion . Averaging of at least three  measurements were taken. 

RESULT AND DISCUSSION 

The present study was a prospective observational study. This Study was conducted from 

December 2021 to February 2022 at Department of Radio-diagnosis, Nil Ratan Sircar Medical 

College and Kolkata. 

• Accurate estimation of GA is an important part of antenatal care. Traditionally, the 

gestational age is determined from the date of the last menstrual period. But many 

women can't accurately recall their date of last menstrual period. Even when the date of 

last menstrual period can be recalled reliably, the gestational age so determined is not 

always reliable because of irregular cycles, lactation, recent use of hormonal 

contraceptives, bleeding in first trimesters, hormone therapy etc. Therefore ultrasound 

provides a better estimation of gestational age. Routinely assessed parameters for GA 

estimation include biparietal diameter(BPD), head circumference(HC), abdominal 

circumference(AC) and femur length (FL).  Transverse cerebellar diameter (TCD) can be 

used as an alternative tool to these routine parameters in predicting GA and Miković Z et 

al (1989) 
7
found that an ultrasonographic study was carried out in 203 physiological 

pregnancies whose menstrual gestational age (MGA) was between 20 and 40 weeks and 

Guan B et al
8
 (1992) showed that a nomogram for transverse cerebellar diameter with 

respect to gestational age was generated. Curvilinear relationship was found between the 

transverse cerebellar diameter and the gestational age (R = 0.99624, P less than 0.0005) 

and Reece AE et al 
9
(1987) found that nineteen pregnant women with a clinical suspicion 

of intrauterine growth retardation and with gestational age confirmed by early ultrasound 

examination were referred to our departments for sonographic evaluations. 

 Cerebellum is not liable to change in its form by extrinsic pressure and its size correlates 

with gestational age (GA). Transverse cerebellar diameter (TCD) can predict GA 

especially in cases where there is variation of fetal head shape such as dolichocephaly 
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and brachycephaly.  Thus the transverse cerebellar diameter (TCD) is a reliable 

parameter for estimating gestational age and Goldstein I et al
10

 (1987) showed thatthe 

gestational age (R2 = 0.948; P = 0.0001), the biparietal diameter (R2 = 0.956; P = 

0.0001), and the head circumference (R2 = 0.969; P = 0.0001). A nomogram of cerebellar 

measurements estimating gestational age. 

 In this study, fetal biometric parameters were estimated at GA between 15– 40 weeks. 

The TCD values in this study ranged from 15.17 mm to 44.52 mm. Miković Z et al 

(1989) 
7
found that the variability in the determination of MGA from TCD is calculated 

before 26 weeks (2 SD = 2.6 wks) and after 26 weeks (2 SD = 3.5 wks). The use of TCD 

is also important in the detection of congenital malformations which are manifested in the 

posterior cranial fossa.  

 The graph of TCD versus GA demonstrated a linear relationship with positive correlation 

(r = 0.9784; p < 0.0001). This relationship of fetal cerebellar growth and gestational age 

is statistically significant. Similar observations were obtained in other studies and their 

results are also comparable to our study and Goel P et al 
11

(2010) found that the Mean 

TCD was 17.32 mm in 14–20 weeks of gestation, 26.63 mm in 21–30 weeks and 

40.73mm in 31–40 weeks. Regression analysis indicates a significant relationship 

between TCD and gestational age, indicating that TCD is a good marker for estimation of 

gestional age. 

 

CONCLUSION 

 In this study, the relationship was established between TCD and gestational age between 

15-40 weeks.  

 This study shows linear relationship between gestational age and TCD. 

  So, transcerebellar diameter (TCD) measurement is a reliable method of gestational age 

determination between 15-40 weeks of gestation. 
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TABLE: Concordances between the Actual and Predicted Gestational Age Based On TCD 

Measurement 

 GESTATIONAL AGE 

TCD (cm) LMP (actual) PREDICTED MEAN DIFFERENCE SD 

16 16.5 16.6 1.00 2 

18 18 18.2 2.00 2 

20 18.4 18.6 2.00 3 

22 20.1 20.4 3.00 2 

24 21.5 20.5 7.00 2 

26 24.3 24.2 -1.00 3 

28 25.3 26.1 8.00 4 

30 26.2 27.1 9.00 3 

32 27.5 28.2 7.00 3 

34 28.2 28.4 2.00 2 

36 30.1 30.2 1.00 2 

38 31.3 31.6 3.00 4 
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40 31.5 32 5.00 2 

42 32.3 32.5 2.00 1 

 

Table: TCD Data Characteristics 

 

TCD(MM) FREQUENCY MEAN STANDARD 

DEVIATION 

COEFFICIENT OF 

VARIATION 

17 12 17.23 0.45 3.75 

18 12 18.1 0.173205081 1.44 

19 24 19.34 0.343511281 1.43 

21 12 20.94 0.664789023 5.54 

22 23 22.33333333 0.351188458 1.53 

23 26 23.56666667 0.318852108 1.23 

24 1 24 0 0.00 

25 25 25 0 0.00 

26 24 26.85 0.456 1.90 

29 12 30.4 0.891 7.43 

31 12 31.23 0.76 6.33 

32 10 32.56666667 0.230940108 2.31 

34 10 34.6 0.65 6.50 

35 11 35.2 0.61 5.55 

38 34 38.45 0.23 0.68 

39 13 38.6 0.12 0.92 

41 10 40.6 0.34 3.40 

42 21 42.9 0.45 2.14 

46 11 46.7 0.26 2.36 

47 11 47.2 0.37 3.36 

52 11 52 0.11 1.00 

53 14 53.4 0.1 0.71 

56 11 56.5 0.25 2.27 

 


