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Introduction  
There are significant implications in               
neonatal and maternal morbidity as a result 
of unnecessary induction, dysfunctional 
labor, and cesarean section, 1 therefore, an 
accurate estimation of gestational age             
is fundamental for the obstetrician for               
dating the expected date of delivery and                     
provide high-quality antenatal health.2-4                                     

There are two ways for accurate estimation 
of the gestational age in the first trimester, 
first based on the date of the last menstrual 
cycle. However, this method to be accurate 
for estimation of the gestational age if the 
cycle was regular, fertilization in mid-cycle, 
and knowing the accurate first day of 
LMP.5 
The second way is based on the                  
x            

Background and objective: accurate estimation of gestational age is important for perfect 
antenatal care, as many pregnant women may don’t know their last menstrual period & not 
have a first-trimester ultrasound that is accurate in estimating the gestational age, and the 
routine fetal biometry in the second & third trimesters may be unreliable for some reason. 
Therefore,  it’s necessary to develop an ultrasonographic parameter capable of reliably             
estimating gestational age at any point during pregnancy. This study aims to compare the 
accuracy of trans-cerebellar diameter (TCD) in n 2nd and 3rd trimesters for the calculation of 
estimated gestational age with the first-trimester crown rump length (CRL) which is the 
most accurate measurement for the estimation of gestational age. 
Methods: This is a prospective study conducted in Erbil from the 1st of January 2021 to 
the 10thof August 2022. A total sample of 258 antenatal women was included. The             
ultrasound examination was performed by a GE Voluson ultrasound system (GE health 
care 2015) machine using a 3.5 MHZ curved transducer. The CRL was taken between         
6-13 weeks of gestational age, and TCD between 15-38 weeks. TCD is measured by      
keeping the calibers on the outer margin of the cerebellar hemisphere. Data were analyzed 
using the statistical package for social science SPSS V. 26. 
Results: The mean transcerebral diameter during different gestational ages was 16.35 
(±0.76) less than 18 weeks gestation, 21.48 (±1.7) between 18-25 weeks gestation, 28.03 
(±1.79) between 25-32 weeks gestation, 35.52 (± 1.84) above 32 weeks gestation               
respectively. There is a statistically significant linear correlation between TCD and ECRL 
with (rho=0.992) (P <0.001) 
Conclusion: The accuracy of the TCD in the second & third trimester of pregnancy is      
comparable with the estimated CRL in the first trimester, so this will help us in the             
estimation of the gestational age for pregnant women with unknown LMP and unavailable 
first-trimester dating scan. 
Keywords: Crown-rump length; Trans-cerebellar diameter; Estimated gestational age;              
1st trimester; 3rd trimester.  
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crown-rump length which is the most        
accurate   measurement for assessing fetal 
gestational age  by ultrasonography either 
by transabdominal or tranasvaginal         
approach.6-8 
The CRL is the longest measurable length 
from the cranial to the caudal end of the 
embryo excluding the limbs and yolk sac.9 
Women may not have a first-trimester        
ultrasound that has good gestational          
accuracy and they may come for their first 
visit  at the late second trimester or even in 
the third trimester due to socioeconomic 
reasons. most of them are uneducated  
come from remote areas. some of them 
lactating or they have irregular cycles,          
and fetal biometry in the second & third   
trimesters may be inaccurate as reliability 
of any ultrasound method greatly diminish 
as gestation advances. It is, therefore,       
necessary to develop an ultrasonographic 
parameter capable of reliably estimating 
gestational age at any point during           
pregnancy.10,11 
The cerebellum begins to develop                    
at 5 weeks of gestation and                              
continues throughout the pregnancy. On                        
ultrasonography (USG) the growth changes 
of the cerebellum  can be evaluated by 
measuring  the maximum diameter of the 
cerebellum.12 
The cerebellum is located in the posterior 
cranial fossa and is the largest part of the 
hindbrain. A fourth ventricle separates it 
from the pons and medulla. The tentorium 
cerebelli separates the cerebrum from       
the cerebellum. There are two lateral        
hemispheres and a midline part of the     
cerebellum called the vermis.13 
This study aims to compare the accuracy  
of TCD in 2nd and 3rd trimesters with the 
first-trimester CRL for the calculation of  
estimated gestational age  

in Kurdistan region-Iraq from the 1st of 
January 2021 to the 10th of August 2022. 
As a result, a total sample of 316 women 
was examined. 
Inclusion criteria:  
all women with confirmed last menstrual 
period, regular cycles and  
single-tone non-complicated pregnancies. 
Women having first trimester ultrasound 
and consenting to participate in the study. 
Exclusion criteria:  
High risk pregnancies were excluded       
including, hypertensive, diabetic mothers, 
fetal growth restrictions and congenital 
anomalies. In addition we have excluded 
(58) cases due to loss of follow-up, the  
remaining 258 cases enrolled in the study. 
Procedure: 
The ultrasound examination was              
performed by a specialist radiologist with 
14 year experience in obstetrics and       
gynecology ultrasound examination. The 
CRL was taken between 6-13 weeks of 
gestational age, and TCD between 15-38 
weeks. The patient lying supine with 
straight lower limbs. The CRL was             
measured in the first trimester by applying 
the international society of ultrasound           
in obstetric and gynecology (ISUOG)           
criteria,9,14 these include accurate               
magnification of the image, neutrality of  
the fetus, horizontal position of the fetus, 
accurate placement of the calipers, and  
the presence of a pocket of amniotic         
fluid under the fetus chin (Figure 1). The          
difference between the gestational age  
calculated from LMP and the use of CRL 
was assessed. TCD was measured in          
a transverse plain focusing on thalami       
and then shifting the probe caudally to              
show the characteristic butter-fly-shaped          
appearance of the cerebellar hemisphere. 
TCD is measured by keeping the calibers 
on the outer margin of the cerebellar       
hemisphere (Figure 2).  Methods 

Design and sample collection:  
This is a prospective study conducted on 
antenatal women of any age and parity  
attending Erbil maternity teaching hospital 
and my private clinic for regular checkup,            
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Figure 1 The CRL is measured in the first trimester by applying the international society of 
ultrasound in obstetric and gynecology (ISUOG) criteria 

Figure 2 TCD is measured in a transverse plane by keeping the calibers on the outer        
margin of the cerebellar hemisphere 
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Ethical considerations:  
The study protocol was approved by the 
Medical Ethics Committee of the College  
of Medicine of Hawler Medical University.  
Informed consent was obtained from all 
patients. 
Statistical analysis:  
Data were analyzed using the statistical 
package for social science (SPSS V. 26.) 
Spearman’s correlation test was used and 
Correlation coefficients were also used to 
compare TCD and CRL with estimated GA. 
A P value of less or equal to 0.05 was       
considered statistically significant.  

This study included 258 pregnant women 
who underwent routine ultrasonographic 
examinations and the fol lowing                   
measurements were obtained. The mean 
age (± SD) of pregnant women was             
(29.3 ± 6.4) years. Ranging from 16 to        

Results 
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47 years. The sample’s highest percentage 
was among 20-29 years (43.8%), while the 
lowest was among 40-49 years (7%). 
Among the pregnant women almost half 
were multiparous 124 women (48.1%),        
75 women (29.1%) were nulliparous        
and about 59 women (22.9%) were            
primiparous. 
Gestational age of the pregnant women 
ranged from 15 weeks and 2 days to 38 
weeks and 4 days. About half (52.3%)       
of the pregnant were beyond 32 weeks 
gestation as shown in Table 1.  
The mean transcerebral diameter during 
different gestational ages was 16.35 
(±0.77) less than 18 weeks gestation, 
21.47 (±1.69) between 18-24 weeks          
gestation, 28.03 (±1.79) between 25-32 
weeks gestation, 35.52 (± 1.84) above 32 
weeks gestation respectively, as shown in 
Table 2.  

Table 1 Gestational age distribution of pregnant women 

Gestational age Frequency Percent 

Less than 18 weeks gestation 8 3.1 

18-24 weeks gestation 56 21.7 

25-32 weeks gestation 55 21.3 

More than 32 weeks gestation 139 53.9 

Total 258 100.0 

Table 2 Mean TCD according to the gestational age  

Gestational age Number % Mean Std. Deviation 

Less than 18 weeks gestation 8 3.1% 16.350 0.7672 

18-24 weeks gestation 56 21.7% 21.479 1.6888 

25-32 weeks gestation 55 21.32 28.025 1.7936 

More than 32 weeks gestation 139 53.88% 35.523 1.8427 

Total 258 100% 30.282 6.4899 
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either the second or third trimester with the 
estimated GA. As it showed a statistically 
linear correlation  between estimated           
gestational age and both parameters used. 
However, CRL was found to be a more  
reliable tool with (r=0.999) while TCD had 
(r=0.997), Figure 4 

There is a statistically significant linear        
correlation between TCD and ECRL       
with (rho=0.995) (P <0.001) as shown in 
Figure 3. In this study, Spearman’s          
Correlation test was used to show the        
relationship between CRL during the first 
trimester and TCD for the same fetus in             

Figure 3 Scatter plot of TCD (measured in weeks) against CRL (in weeks)  

Figure 4 Scatter plot of TCD and CRL (measured in weeks) against estimated GA                
(in weeks)  
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Spearman’s Correlation test was used to 
show the relationship between CRL and 
TCD with the estimated GA. As it showed  
a statistically linear correlation between 
estimated gestational age and both             
parameters there is a statistically                
significant correlation between TCD and 
ECRL with (R=0.992) (P <0.001, similar 
results were seen in a study done in          
India.10 
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A knowledge for calculating accurate         
gestational age is very helpful for the best 
possible prenatal care and successful        
pregnancy outcome15 
Using of ultrasonography for measuring the 
gestational age in the first trimester is          
a highly reliable method,16 for pregnant 
women who did not have a first-trimester 
dating scan. The most frequently used       
biometric parameters for estimating           
gestational age in the second and third  
trimester are biparietal diameter (BPD), 
head circumference (HC), femoral length 
(FL), and abdominal circumference (AC), 
but each of these parameters has their  
limitations & decreases accuracy with          
increasing fetal age.17  
In this study, the mean age (± SD) of         
pregnant women was (29.3 ± 6.4) years. 
Ranging from 16 to 47 years. The sample’s 
highest percentage was among 20-29 
years (43.8%), which is comparable with        
a study done in India& Iraq.10,18 
Among the pregnant women, almost half 
were multiparous 124 women (48.1%)
similar results were seen in a study         
conducted in Pakistan19 
Gestational age of the pregnant women 
ranged from 15 weeks and 2 days to 38 
weeks, while in a study conducted in       
Turkey the gestational age was between  
18-24 weeks.20 Due to the difference in        
inclusion criteria. 
Various studies have revealed that TCD in 
(mm) is almost equivalent to the gestational 
age of the fetus, The mean transcerebral 
diameter during different gestational ages 
was 16.35 (±0.77) less than 18 weeks       
gestation, 21.47 (±1.69) between 18-24 
weeks gestation, 28.03 (±1.79) between  
25-32 weeks gestation, 35.52 (± 1.84) 
above 32 weeks gestation respectively, 
similar findings were observed in a study           
conducted in India.21 
This study revealed a strong correlation 
between TCD and the gold standard            
first-trimester CRL measurement where 
similar results was found in two studies 
conducted in the United States.22,23 

Discussion 

Conclusion 
The accuracy of the TCD in the second & 
third trimester of pregnancy is comparable 
with the estimated CRL in the first trimester 
on the same patients, so this will help us in 
the estimation of the gestational age for 
pregnant women with unknown LMP and 
unavailable first-trimester dating scan.  
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