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INTRODUCTION
Many clinical decisions during pregnancy are based on gestational 
age, so accurate dating of pregnancy is crucial to the management of 
the obstetric patient. An integral component of obstetric ultrasound 
(USG) is the measurement of the fetal gestational age (GA). Proper 
understanding of fetal GA is essential for the best prenatal care and a 
fruitful pregnancy outcome. [1] 

TCD, or transverse cerebellar diameter, is a novel measurement for 
gestational age. Because the occipital bone in the posterior cranial 
fossa and dense petrous ridges surround it, the cerebellum is resistant 
to deformation brought on by external pressure. [2,3]

When assessing GA, TCD measurement is very accurate, particularly 
when the last menstrual period (LMP) is unknown. [4]

Transcerebellar diameter (TCD) is a useful parameter for the 
estimation of GA in growth restricted fetuses, as all these parameters 
are influenced by fetal growth disorders and fetal position. The fifth 
week of prenatal life marks the beginning of the fetal cerebellum's 
development, which continues throughout the gestational period. [5]

At every developmental stage, USG can precisely measure the 
maximum diameter of this transverse organ. Because it is situated in a 
thick bony fossa, it is less susceptible to deformation from external 
compression. 

Changes in fetal growth, such as those caused by IUGR and 
macrosomia, have no effect on it. [6] TCD is a recent sonographic 
parameter that is said to be more accurate in specific scenarios, such as 
extreme growth abnormalities and variations in the shape of the fetal 
head, such as brachycephaly and dolicocephaly.[7]

The purpose of the current study was to evaluate TCD as a predictor for 
GA assessment in third trimester IUGR fetus. The objective of this 
study was to evaluate the utility of ultrasonography in assessing the 
relationship between intrauterine growth retardation and gestational 
age as determined by transverse cerebellar diameter.

MATERIAL & METHODS
This cross-sectional analytical study was conducted at SAIMS 
Medical College, Indore over a period of one year from september 
2022 to february 2024. For the purpose of measuring TCD, a total of 80 
pregnant women in the third trimester of a singleton pregnancy were 
examined. Of these, 40 had fetuses that were adequate for their 
gestational age and 40 had known cases of IUGR.

The last menstrual period (LMP) was used to determine the gestational 
period. A 4 week difference between the clinical examination and 

gestational age was considered IUGR evidence. Exclusions from the 
study included multiple gestations, polyhydramnios, transverse and 
oblique lies, and incorrect or unclear dates. Every patient had their 
fundal height measured in centimeters before undergoing 
ultrasonography.

In the third trimester, between 32 and 40 weeks of gestation, both 
groups had USG scans with a confirmed date of LMP. In addition to 
other conventional parameters for GA estimation, TCD was measured. 
Using thalami and cavum septum pellucidum, the fetal cerebellum was 
identified in the transverse view of the posterior cranial fossa. The 
cerebellum, which resembles a butterfly, was then viewed by rotating 
the transducer beneath the thalamic plane.

From outer-to-outer margin in widest transverse diameter, the TCD 
was measured in millimeters. By using an expanded new Ballard score 
in the post-natal new born assessment, the actual gestational age was 
verified. Ethical clearance was taken from Institute's Ethical 
committee before the commencement of study and written informed 
consent was obtained from all the study.

Statistical Analysis
The mean was used to summarize continuous variables, and the t test 
was used to analyze the standard deviation. The Pearson correlation 
coefficient was used to determine the correlation between two 
variables. We considered a p-value of less than 0.05 to be statistically 
significant. The statistical program Epi info version 7.2.1.0 was used 
for all of the analysis.

RESULTS
In all, 40 cases of IUGR and 40 cases that were appropriate for 
gestational age were included in the study. In every instance, USG 
measured TCD in millimeters in addition to other variables. 

In both Normal and IUGR subjects, a strong positive correlation with a 
similar correlation coefficient at p<0.001 was noted between TCD and 
Gestation age (Table 1).

Table 1: Correlation Between TCD And Gestational Age In 
Normal And IUGR Subjects.

A comparison was made between the mean TCD of IUGR and normal 
subjects. When all 40 subjects were analyzed in both groups, the mean 
TCD did not reveal any statistically significant differences between the 
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Variable Normal IUGR

Correlation coefficient (r) 0.625 0.759

P-value <0.001 (sig) <0.001(sig)

TCD: Trans-cerebellar diameter; IUGR: Intra uterine growth 
retardation.
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two groups. TCD was not significant different at the maximum 
gestational age when it was examined at various gestational ages in 
both groups (Table 2). Due to the lack of variation in TCD between 
IUGR and normal fetuses, it can be concluded that gestational age can 
be predicted using TCD regardless of fetal growth restriction. (Table 2)

Table 2: Mean TCD Comparison In Normal And IUGR New-
borns.

DISCUSSION
The use of TCD to estimate gestational age has been documented in a 
number of studies. TCD was examined in both IUGR and normal fetuses 
in the current study. Regarding the importance of TCD measurement in 
fetuses with unclear GA and fetal growth restrictions, conflicting results 
have been documented. The current study demonstrated that TCD 
increases linearly with gestational age in both IUGR and normal fetuses, 
and that TCD measurements of IUGR and normal fetuses at the same 
gestational age do not significantly differ from one another.

Gupta AD et al. concluded that cerebellar growth is unaffected in SGA 
fetuses and may therefore be useful in predicting gestational age 
because they found no difference in TCD between fetuses of normal 
and restricted growth.[8] According to Lee W. et al., TCD 
measurement can accurately predict GA in situations involving 
asymmetric growth restriction but not in situations involving 
symmetric growth restriction. [9] After doing a retrospective analysis 
on 73 growth-restricted fetuses, Vinkesteijin et al. came to the 
conclusion that IUGR cases have no effect on TCD. [10] According to 
Chavez MR et al., TCD measurement is a dependable and accurate 
method of determining gestational age, even in the most severe cases 
of growth restriction. [11]

Compared to other biometric parameters, TCD is better because it is 
unaffected by a wide range of conditions, including large for date 
fetuses, multiple pregnancies, abnormal skull shapes, and fetal growth 
retardation. Gestational age was found to be a significant independent 
predictor of TCD by Goel P et al. [12] In their investigation, Luiz et al. 
discovered that TCD was more consistent with GA than other 
biometric measures. [13] In comparison to other fetal biometric 
parameters, BPD and TCD were found to be superior predictors of GA 
by Uikey PA et al and Prasad BS et al. [14,15]

Dashottar S. et al. conducted a similar study and discovered that the 
difference between the estimated and actual gestational age (GA) as 
determined by TCD was more precise for third trimester >28 weeks as 
opposed to 16 to 27 weeks of pregnancy. Nevertheless, the overall 
estimates showed a strong correlation (r=0.984) with the actual 
gestational age, indicating that there was no statistically significant 
difference between the two. Consequently, this study further supports the 
idea that TCD in the third trimester of pregnancy was a more accurate 
indicator of GA in pregnancies with a mix of both normal and IUGR 
cases. [16] Similar to this study, a number of other investigations have 
also emphasized the significance of TCD in accurately predicting GA in 
both IUGR and normal pregnancies. [17,18]

Additionally, the current study demonstrates that there is no 
discernible difference between the TCD of IUGR and normal fetuses. 
Therefore, in third trimester IUGR cases, TCD can be used as an 
independent parameter for GA assessment.

The results of the current study and the studies previously mentioned 
indicate that TCD can be used as an independent parameter for third 
trimester GA assessment in IUGR fetuses.

CONCLUSION
Estimating gestational age is a crucial part of prenatal care from the 

perspective of the fetus as well as the mother. The current study found 
no difference in TCD between IUGR and normal fetuses, and a linear 
relationship between transverse cerebellar diameter and gestational 
age in both normal and growth retarded fetuses. When there is 
uncertainty regarding LMP and suspicion of IUGR in the third 
trimester, TCD may be a useful tool for estimating gestational age.

REFERENCES
1. Degani S. Fetal biometry: clinical, pathological, and technical considerations. 

Obstetrical & gynecological survey. 2001;56(3):159-67.
2. Reddy RH, Prashanth K, Ajit M. Significance of foetal transcerebellar diameter in foetal 

biometry: A pilot study. Journal of Clinical and Diagnostic Research: JCDR. 
2017;11(6):TC01-4.

3. Chavez MR, Ananth Cv. Fetal transcerebellar diameter measurement with particular 
emphasis in the third trimester: A reliable predictor of gestational age. American journal 
of obstetrics and gynecology 2004; 191: 979-84.

4. Norton ME. Callen's Ultrasonography in Obstetrics and Gynecology. 6th ed. Elsevier 
Health Sciences; 2016. Chapter 6, Fetal biometry and growth; p.126. 

5. Chavez MR, Ananth CV, Smulian JC, Vintzileos AM. Fetal transcerebellar diameter 
measured for prediction of gestational age at the extremes of fetal growth J Ultrasound 
Med. 2007;26:1167–71.

6. Araujo EJ, Pires CR, Nardozza LM. Correlation of the fetal cerebellar volume with other 
fetal growth indices by three dimensionalultrasounds J Matern Fetal Neonat Med. 
2007;20:581–7.

7. Kumar K, Beg MR, Ramesh Babu CS, Shrivastava RK. Estimation of fetal gestational 
age in second & third trimesters from ultrasonographic measurements of different fetal 
biometric parameters Indian J Clin Anat Physiol. 2015;2:111–6. 

8. Gupta AD, Banerjee A, Rammurthy N, Revati P, Jose J, Karak P, et al. Gestational age 
estimation using trancerebellar diameter with grading of fetal cerebellar growth. 
National J Clin Ana. 2012;1:115- 20. 

9. Lee W, Barton S, Comstock CH, Bajorek S, Batton D, Kirk JS. Transverse cerebellar 
diameter: a useful predictor of gestational age for fetuses with asymmetric growth 
retardation. Am J Obstet Gynecol. 1991;165:1044-50. 

10. Vinkesteijn AS, Mulder PG, Wladimiroff JW. Fetal transverse cerebellar diameter 
measurements in normal and reduced fetal growth. Ultrasound Obstet Gynecol. 
2000;15:47-51. 

11. Chavez MR, Ananth CV, Kaminsky LM, Smulian JC, Yeo L, Vintzileos AM. Fetal 
transverse cerebellar diameter measurement for prediction of grstational age in twins. 
Am Obstet Gynecol. 2006;195:1956-600. 

12. Goel P, Singla M, Ghai R, Jain S, Budhiraja V, Rameshbabu CS. Transverse cerebellar 
diameter - a marker for estimation of gestational age. J Anat Soc India. 2010;59(2):158-
61. 

13. Luiz N, Fernandes MA, Luiz K. Ultrasonographic evaluation of fetal growth with the 
use of the transverse cerebellar diameter. Rev Bras Ginecol Obstet. 2000;22(5):281-6. 

14. Uikey PA, Kedar KV, Khandale SN. Role of trans- cerebellar diameter in estimating 
gestational age in second and third trimester of pregnancy. Int J Repro Contracep Obstet 
Gynecol. 2016;5(10):3411-5. 

15. Prasad BS, Likhitha S. Cerebellar measurements with ultrasonography in the evaluation 
of fetal age. J Dent Med Sci. 2014;13(9):49-56. 

16. Dashottar S, Senger KPS, Shukla Y, Singh A, Sharma S. Transcerebellar diameter: an 
effective tool in predicting gestational age in normal and IUGR pregnancy. Int J Reprod 
Contracept Obstet Gynecol. 2018;7:4190-6. 

17. Bansal M, Bansal A, Jain S, Khare S, Ghai R. A study of correlation of transverse 
cerebellar diameter with gestational age in the normal and growth restricted fetuses in 
Western Uttar Pradesh. People's J Sci Res. 2014;7(2):16-21. 

18. Malik R, Pandya VK, Shrivastava P. Gestational age estimation using transcerebellar 
diameter with grading of fetal cerebellum and evaluation of TCD/AC (Transcerebellar 
diameter/abdominal circumference) ratio as a gestational age independent parameter. 
Indian J Radiol Imaging. 2003;13(1):95- 7.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Gestational age Normal (n=40) IUGR (n=40) P-value
Mean±SD Mean±SD

32 weeks 36.8±0.99 33.9±1.15 0.016* (Sig)
33 weeks 39.7±1.35 35.4±1.02 0.033* (Sig)
34 weeks 41.03±1.51 37.3±0.83 0.035* (Sig)
35 weeks 45.62 -
36 weeks 43.01±2.34 40.72±1.85 0.141
37 weeks 43.09±2.07 41.34±5.04 0.642
38 weeks 44.69±2.52 44.17±2.01 0.430
39 weeks 45.1±0 44.57±1.13 0.406
40 weeks 45.04±2.68 44.69±2.85 0.303
Overall 43.08±3.12 42.18±4.08 0.271
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