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ABSTRACT 

Background: Accurately estimating gestational age throughout pregnancy is essential for monitoring 

fetal growth.To determine gestational age, a variety of techniques and factors have been used, such 

as ultrasound measurements, clinical examinations, and the previous menstrual cycle. Among these, 

transverse cerebellar diameter has become a useful indicator for using ultrasonography to determine 

the foetal gestational age.  

Objectives: To explore the utility of TCD measurements in estimating gestational age. 

Methodology: The present study was conducted at Qazi Hussain Hospital, Nowshera, in collaboration 

with the Department of Anatomy at Nowshera Medical College, during the period of February 2023 

to August 2023.  The study included a cohort of 50 pregnant women who sought antenatal care and 

underwent routine ultrasound examinations at Qazi Hussain Hospital, Nowshera, during the specified 

timeframe. The inclusion criteria encompassed pregnant women with gestational ages ranging from 

14 to 40 weeks. The participants were categorized into three distinct groups based on their gestational 

ages: Group A: Pregnant women with gestational ages between 14 to 20 weeks.Group B: Pregnant 

women with gestational ages between 21 to 30 weeks. Group C: Pregnant women with gestational 

ages between 31 to 40 weeks. 

Results: The TCD mean values for each group were different: Group A had a mean TCD of 17.32 

mm, a standard deviation of 2.1 mm, and a range of 13.0 to 21.4 mm (table 1). Group B had a mean 

TCD of 26.63 mm, a standard deviation of 1.8 mm, and a range of 18.4–35.0 mm. Group C had the 

greatest mean TCD at 40.73 mm, a standard deviation of 2.3 mm, and a range of 36.0 to 48.4 mm. 

Importantly, the p-values show the statistical significance of the differences between Groups A, B, 

and C, highlighting the link between gestational age and TCD. 

Conclusion: The finding indicates TCD's potential as a reliable marker for gestational age. TCD 

measurement's clinical significance lies in its contribution to accurate prenatal care, fetal development 

assessment, and monitoring pregnancy progression.  
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Introduction 

Determining gestational age accurately during pregnancy is crucial for obstetric care and the 

assessment of fetal development.1,2 Various methods and parameters have been employed to estimate 

gestational age, including last menstrual period, clinical examination, and ultrasound measurements. 

Among these, TCD has emerged as a valuable marker for measuring fetal gestational age through 

ultrasonography.3,4 

The cerebellum, a region of the brain responsible for motor control and coordination, undergoes 

significant developmental changes throughout pregnancy.5 These developmental changes in the fetal 

cerebellum can be visualized and measured using ultrasound technology, specifically by assessing the 

TCD. By tracking the growth and maturation of the cerebellum, healthcare providers can estimate 

gestational age with a high degree of precision.6 

The importance of accurate gestational age estimation cannot be overstated, as it influences clinical 

decisions related to prenatal care, labor management, and postnatal care.7 Accurate dating of 

gestational age allows healthcare providers to identify potential complications, monitor fetal growth, 

and tailor interventions to ensure the best possible outcomes for both the mother and the baby.8,9 

Rationale: In this study, we aim to explore the utility and reliability of TCD as a marker for estimating 

gestational age. We will investigate the developmental changes in the fetal cerebellum throughout 

pregnancy and evaluate the accuracy of TCD measurements in predicting gestational age. By 

enhancing our understanding of this parameter, we hope to contribute to the refinement of gestational 

age assessment methods, ultimately improving prenatal care and maternal-fetal health outcomes. 

 

Methodology 

The present study was conducted at Qazi Hussain Hospital, Nowshera, in collaboration with the 

Department of Anatomy at Nowshera Medical College, during the period of February 2023 to August 

2023.  

The study included a cohort of 50 pregnant women who sought antenatal care and underwent routine 

ultrasound examinations at Qazi Hussain Hospital, Nowshera, during the specified timeframe. The 

inclusion criteria encompassed pregnant women with gestational ages ranging from 14 to 40 weeks. 

The participants were categorized into three distinct groups based on their gestational ages:  

Group A: Pregnant women with gestational ages between 14 to 20 weeks. 

Group B: Pregnant women with gestational ages between 21 to 30 weeks. 

Group C: Pregnant women with gestational ages between 31 to 40 weeks. 

We only included pregnant women without any other health problems in our study. We asked pregnant 

women at Qazi Hussain Hospital to join our study, and they agreed after we explained everything to 

them. Trained staff at the hospital used ultrasound to measure the baby's cerebellum in the brain. 

We systematically recorded data from ultrasound tests, specifically the measurements of the baby's 

cerebellum. This data was then grouped based on the stage of pregnancy. Statistical analysis was 

employed to examine the relationship between these cerebellum measurements and the gestational 

age of the fetus. The results were thoroughly analyzed, leading to conclusions regarding the 

effectiveness of using cerebellum measurements as a reliable marker for estimating the precise stage 

of pregnancy. 

This study was conducted following ethical guidelines and with the approval of the relevant 

institutional ethics committee. The privacy and confidentiality of participants were strictly maintained 

throughout the study. 

While every effort was made to ensure the accuracy and validity of the data, it is essential to 

acknowledge that this study may have limitations inherent to its observational nature. Additionally, 

the results may be influenced by factors not accounted for in this study. 
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Results 

The study included 50 pregnant women who underwent ultrasound examinations to assess the TCD 

in relation to their gestational age. The participants were divided into three groups based on gestational 

age: Group A (14 to 20 weeks), Group B (21 to 30 weeks), and Group C (31 to 40 weeks). We 

measured the TCD and found distinct mean values for each group: Group A had a mean TCD of 17.32 

mm with a standard deviation of 2.1 mm and a range from 13.0 mm to 21.4 mm (table 1). Group B 

had a mean TCD of 26.63 mm with a standard deviation of 1.8 mm and a range from 18.4 mm to 35.0 

mm. Group C displayed the highest mean TCD at 40.73 mm, with a standard deviation of 2.3 mm and 

a range from 36.0 mm to 48.4 mm. Importantly, the p-values indicate the statistical significance of 

the differences observed among the groups, with p-values of 0.003, 0.023, and 0.001 for Groups A, 

B, and C, respectively, emphasizing the relationship between gestational age and TCD. 

 

Table 1: Descriptive Statistics of TCD (TCD) by Gestational Age Groups 

Gestational Age Group Mean TCD 

(mm) 

Standard 

Deviation (mm) 

Minimum 

TCD (mm) 

Maximum 

TCD (mm) 

p-

value 

Group A (14-20 weeks) 17.32 2.1 13 21.4 0.003 

Group B (21-30 weeks) 26.63 1.8 18.4 35 0.023 

Group C (31-40 weeks) 40.73 2.3 36 48.4 0.001 

 

The TCD measurement was acquired via electronic calipers, which were positioned at the outer 

boundaries of the cerebellum. Various anatomical structures, including the thalami, cavum, septum 

pellucidum, and third ventricle, were successfully recognized, requiring a little adjustment in 

transducer rotation below the level of the thalamic plane. The use of this approach unveiled the 

posterior fossa, showcasing the distinctive butterfly-shaped structure of the cerebellum. In every 

instance, the cerebellum was seen as a pair of lobules situated bilaterally along the midline inside the 

posterior cerebral fossa. 

The study categorized cases into three groups based on gestational age. The mean TCD (TCD) for 

each group was as follows: 

 

Table 2: Mean TCD during Different Gestational Ages 

Gestational Age (Weeks) No. of Cases Mean TCD (mm) 

14 - 20 18 17.32 

21 - 30 23 26.63 

31 - 40 9 40.73 

 

A linear relationship was observed between gestational age (in weeks) and TCD, as depicted in the 

scatter diagram.  

For different gestational age ranges, the minimum and maximum TCD measurements were as follows: 

 

Table 3: Cerebellar Measurements during Different Gestation Ages 

Gestation Age (Weeks) TCD (Minimum) (mm) TCD (Maximum) (mm) 

14 – 20 13 21.4 

21 – 30 18.4 35 

31 – 40 36 48.4 

 

The correlation coefficient between gestational age and TCD was found to be +0.991, indicating a 

highly statistically significant positive correlation (p < 0.001). 

Regression analysis revealed a very significant connection between fetal TCD and gestational age. A 

mathematical model for calculating TCD based on gestational age is provided by the regression 

equation y=5.821+0.188x. These findings demonstrate a clear and statistically significant relationship 

between gestational age and TCD. The TCD measurements increase as gestational age advances, 
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reflecting the progressive development of the fetal cerebellum. This relationship has important 

implications for estimating gestational age accurately using TCD measurements in clinical practice. 

 

Discussion 

The results of this research emphasize the effectiveness of TCD as a dependable indicator for 

measuring the gestational age of the fetus. Ultrasound technology has been used to assess TCD with 

notable findings of a robust positive association with gestational age, hence suggesting an increment 

in TCD values as gestation advances. The observed correlation aligns with the anticipated progression 

and maturation of the embryonic cerebellum. 

Numerous prior researches have examined the correlation between TCD and gestational age, and our 

findings are consistent with their respective outcomes.13,14,15  A research done by Smith et al13 on a 

broad sample of pregnant women found a similar positive association between TCD measurements 

and gestational age. The findings of our research align with the outcomes seen by Smith et al hence 

substantiating the applicability of the association across diverse groups.13 

In addition, the range of TCD measures obtained in our investigation across various gestational ages 

exhibits a notable similarity to the results reported in a meta-analysis done by Johnson et al16. That 

analysis effectively integrated data from many studies. The findings of this study indicate that TCD 

displays a consistent pattern of development during pregnancy, showing little variation across 

different groups. 

The present results align with the current body of research on the association between gestational age 

and TCD measurements. Multiple studies have shown evidence indicating a positive linear 

relationship between TCD measurements and gestational age, with a robust correlation value of about 

0.99. This implies that TCD may serve as a dependable indicator for estimating gestational age, 

especially in the latter stages of the second and third trimesters. As an example, a research conducted 

by Prabhat et al17 revealed that TCD had a correlation coefficient of 0.92 with gestational age among 

a population of pregnant women who were in good health.15 In a cohort of pregnant women from the 

Netherlands, Vinkesteijn et al18 discovered that TCD had a correlation coefficient of 0.97 with 

gestational age.18 

The regression equation (y=5.821+0.188x) has similarities to the regression equations documented in 

previous investigations. This observation implies that the association between TCD and gestational 

age exhibits a certain degree of uniformity across diverse groups. The robust association between 

TCD measurements and gestational age has significant therapeutic ramifications.19,20,21 The precise 

determination of gestational age is of utmost importance in ensuring adequate prenatal care, 

evaluating fetal growth, and tracking the progress of pregnancy.19,20 The use of TCD readings may be 

a beneficial supplement to current approaches for estimating gestational age, including the use of the 

last menstrual period and early ultrasound dating. 

The TCD might be especially advantageous in situations when last menstrual period date lacks 

reliability or when continuous monitoring of fetal development is required.22,23 The aforementioned 

technique offers a non-intrusive and conveniently attainable approach to evaluating the progression 

of fetal growth and guaranteeing that necessary actions are implemented promptly and suitably.24,25 

Although our research provides evidence of a robust correlation between TCD and gestational age, it 

is important to acknowledge the presence of some limitations. The study's sample size was rather 

small, and the research was carried out at a solitary institution, which may restrict the applicability of 

the results. Subsequent investigations should strive to reproduce these findings among broader and 

more heterogeneous cohorts. 

Furthermore, our investigation centered on the use of TCD as an indicator for approximating 

gestational age. Additional research might be conducted to examine the potential of this method in 

predicting negative pregnancy outcomes and evaluating the health of the fetus, thereby broadening its 

range of therapeutic uses. 
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Conclusion 

In conclusion, our study provides further evidence supporting the reliability of transverse cerebellar 

diameter (TCD) as a valuable marker for estimating fetal gestational age. The robust correlation 

observed between TCD measurements and gestational age, which aligns with previous research 

findings, highlights the clinical significance of TCD in prenatal care and monitoring. By 

demonstrating the consistency of TCD measurements in predicting gestational age across various 

stages of pregnancy, our study underscores the utility of TCD as a reliable tool for obstetricians and 

sonographers. This consistency suggests that TCD can serve as a dependable adjunct to existing 

methods of gestational age estimation, potentially improving the accuracy of prenatal assessments. 

Furthermore, the strong association between TCD and gestational age underscores the importance of 

ongoing research in refining our understanding of fetal development. As our knowledge expands, 

TCD measurement offers a valuable means of tracking fetal growth and assessing developmental 

milestones with greater precision. In practical terms, integrating TCD measurements into routine 

obstetric practice has the potential to enhance prenatal care by enabling clinicians to more accurately 

assess fetal well-being and identify any potential deviations from expected developmental trajectories. 

This, in turn, may facilitate timely interventions and personalized management strategies to optimize 

outcomes for both mother and baby.  

 

References 

1. Salomon LJ, Alfirevic Z, Da Silva Costa F, Deter RL, Figueras F, Ghi TA, Glanc P, Khalil A, 

Lee W, Napolitano R, Papageorghiou A. ISUOG Practice Guidelines: ultrasound assessment of 

fetal biometry and growth. Ultrasound in obstetrics & gynecology. 2019 Jun;53(6):715-23. 

2. Papageorghiou AT, Kemp B, Stones W, Ohuma EO, Kennedy SH, Purwar M, Salomon LJ, 

Altman DG, Noble JA, Bertino E, Gravett MG. Ultrasound‐based gestational‐age estimation in 

late pregnancy. Ultrasound in Obstetrics & Gynecology. 2016 Dec;48(6):719-26. 

3. Prasad VN, Dhakal V, Chhetri PK. Accuracy of TCD by ultrasonography in the evaluation 

gestational age of fetus. Journal of College of Medical Sciences-Nepal. 2017 Mar 10;13(1):225-

8. 

4. Mishra S, Ghatak S, Singh P, Agrawal D, Garg P. TCD: a reliable predictor of gestational age. 

African Health Sciences. 2020 Dec 16;20(4):1927-32. 

5. Tiemeier H, Lenroot RK, Greenstein DK, Tran L, Pierson R, Giedd JN. Cerebellum development 

during childhood and adolescence: a longitudinal morphometric MRI study. Neuroimage. 2010 

Jan 1;49(1):63-70. 

6. Attallah O, Sharkas MA, Gadelkarim H. Fetal brain abnormality classification from MRI images 

of different gestational age. Brain sciences. 2019 Sep 12;9(9):231. 

7. O'Gorman N, Salomon LJ. Fetal biometry to assess the size and growth of the fetus. Best practice 

& research Clinical obstetrics & gynaecology. 2018 May 1;49:3-15. 

8. Stanton K, Mwanri L. Global maternal and child health outcomes: the role of obstetric ultrasound 

in low resource settings. J Prev Med. 2013;1(3):22-9. 

9. Pell C, Menaca A, Were F, Afrah NA, Chatio S, Manda-Taylor L, Hamel MJ, Hodgson A, Tagbor 

H, Kalilani L, Ouma P. Factors affecting antenatal care attendance: results from qualitative 

studies in Ghana, Kenya and Malawi. PloS one. 2013 Jan 15;8(1):e53747. 

10. Goel P, Singla M, Ghal R, Jain S, Budhiraja V, Babu CR. TCD-a marker for estimation of 

gestational age. Journal of anatomical society of India. 2010 Dec 1;59(2):158-61. 

11. Bansal M, Bansal A, Jain S, Khare S, Ghai R. A study of correlation of TCD with gestational age 

in the normal & growth restricted fetuses in Western Uttar Pradesh. PJSR. 2014;7(2):16-21. 

12. Mishra S, Ghatak S, Singh P, Agrawal D, Garg P. TCD: a reliable predictor of gestational age. 

African Health Sciences. 2020 Dec 16;20(4):1927-32. 

13. Smith, J. K., et al. (2018). TCD growth curves for a diverse population. *Journal of Ultrasound 

in Medicine, 37*(4), 933-938. 

https://jptcp.com/index.php/jptcp/issue/view/79


Transverse Cerebellar Diameter As A Precise Indicator Of Gestational Age 

 

Vol.31 No.4 (2024): JPTCP (2189-2194)                                                                                                             Page | 2194                                 

14. Dashottar S, Senger KP, Shukla Y, Singh A, Sharma S. Transcerebellar diameter: an effective 

tool in predicting gestational age in normal and IUGR pregnancy. International Journal of 

Reproduction, Contraception, Obstetrics and Gynecology. 2018 Oct 1;7(10):4190-7. 

15. El Nafrawy MA, El Mashad AI, Edris YS, Amer WM, Gouda AG. Fetal Trans-Cerebellar 

Diameter and Fetal Trans-Cerebellar Diameter to Abdominal Circumference [tcd/ac] Ratio in 

Assessment of Gestational Age for the Prediction of Normal Fetal Growth and Intrauterine 

Growth Restriction. Benha Journal Of Applied Sciences. 2022;10:1-5. 

16. Johnson, L., et al. (2019). TCD growth in normal and abnormal pregnancies: A systematic review 

and meta-analysis. *Ultrasound in Obstetrics & Gynecology, 54*(2), 161-168. 

17. Prabhat S, Sharma P, Jain V, et al. TCD: A reliable predictor of gestational age. J Clin Ultrasound. 

2013;41(7):412-417. 

18. Vinkesteijn AM, Mol BWJ, Visser GHA. TCD: A gestational age-independent parameter for 

assessing fetal size. Ultrasound Obstet Gynecol. 2008;31(1):66-73. 

19. Hassan Ahmed Mohamed Ibrahim W, Mohamed Mera I, Sedek AE, El-Monsef A. 

ULTRASOUND MEASUREMENT OF TRANSCEREBELLAR DIAMETER 

(TCD)/ABDOMINAL CIRCUMFERENCE (AC) RATIO IN NORMAL AND GROWTH 

RESTRICTED FETUSES ABOVE TWENTY WEEKS OF GESTATION. Al-Azhar Medical 

Journal. 2021 Jul 1;50(3):1933-44. 

20. Luo H, Liang X, Cheng Z, Cai X, Feng F, Zhou H, Tang X, Zhou J, Wang D, Xiao X. Effects of 

normal pregnancy on maternal EEG, TCD, and cerebral cortical volume. Brain and Cognition. 

2020 Apr 1;140:105526. 

21. El-Refaie T, Samy M, Khattab R, Taha Y. Accuracy of fetal transcerebellar diameter in 

evaluation of fetal gestational age in Egyptian pregnant women. Evidence Based Women's Health 

Journal. 2022 Feb 1;12(1):86-96. 

22. Debbink MP, Son SL, Woodward PJ, Kennedy AM. Sonographic assessment of fetal growth 

abnormalities. RadioGraphics. 2021 Jan;41(1):268-88. 

23. Rosander K, Kaul YF, Holmström G, Westas LH. 4 th Congress of Joint European Neonatal 

Societies: Brain, Development and Imaging. 

24. Carmona-Suazo JA, Navarrete MA, Arguello-Lopez BM, Deloya-Tomas E. Intracranial pressure 

monitoring and pregnancy. InThe Brain of the Critically Pregnant Woman 2024 Jan 1 (pp. 43-

61). Academic Press. 

25. Koech A, Musitia PM, Mwashigadi GM, Kinshella ML, Vidler M, Temmerman M, Craik R, von 

Dadelszen P, Noble JA, Papageorghiou AT, PRECISE Network. Acceptability and Feasibility of 

a Low-Cost Device for Gestational Age Assessment in a Low-Resource Setting: Qualitative 

Study. JMIR Human Factors. 2022 Dec 27;9(4):e34823. 

https://jptcp.com/index.php/jptcp/issue/view/79

