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Abstract-The current research aimed to examine the value of ultrasound in  estimation & assess relation 

between TCD and GA parameters in normal and reduced fetal growth, the study  had been done in Mosul city 

(Iraq)  in private ultrasound clinic during the period from 2015-2019 , and applied on 150 pregnant women ( 

with normal and reduced fetal growth fetuses) , where the age of pregnan t women ranged from 17-37 years ,  the 

research continued  for the three trimester of gestational age ( 5 -40 weeks )  ,  cross-sectional approach was 

applied . Using ultrasound during the research period to measure TCD for pregnant women revealed a 

correlation between TCD and GA where their relation appeared as linear relationship. The research also proved 

that the ultrasound technique has a significant value in assess, estimate and evaluate transverse cerebella 

diameter relation with fetal gestational age and its parameters such as (BPD, FL, HC, AC) . It was also found 

that there is a positive relation between the transverse cerebral diameter (TCD)   and the other parameter of GA 

such as BPD, FL, HC, and AC 
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I INTRODUCTION 

Estimate the period of pregnancy is considered as one of the most important issues  in the field of gynecology 

and obstetrics, in a country like Iraq, women often forget to record the last menstrual period (LMP), thus, many 

techniques have been used to estimate GA. Ultrasound is one of the most common techniques for detecting fetal 

age. 

Ultrasound has been reported  as  Ultra- precision method to estimate expected date of delivery and 

gestational age(1).However , prior to ultrasound using which very common now , doctors relied on  their calendar 

and physical examination of the pregnant women  to estimate gestational age clinically, but by emerge of 

ultrasound ,it became easy to  measure the fetus , thus  determine fetal gestational age (2) Evaluation and 

estimation of fetal gestational age is critically for obstetric because it is a step towards assessing fetal growth and 

follows his advances. For the estimation of fetal gestational age, there are commonly used parameters  such as 
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abdominal circumference/ AC;, biparietal diameter BPD/;, femur length/ FL; head circumference/ HC.  Also 

from these common indicators that used to estimate the fetal gestational age, measuring the transverse cerebella 

diameter or TCD, hence the growth of fetal cerebellum begins at 5th week of antenatal life, and its growth 

continuing during gestational period (3) In pregnancy cases through which up-normal fetuses growth occur, the 

transverse cerebella diameter could be a reliable parameter for gestational age by comparison to normal fetus 

measurements (4)  

The transverse cerebella diameter (TCD) has been proven as an accurate and reliable Nomogram to predict 

gestational age by approximately 94% percentage of predication in the pregnancy' third trimester (5) 

Thus, this research targeted the following: 

 examine the value of ultrasound in the evaluation, estimation & asses relation of transverse cerebella 

diameter with fetal gestational age parameters in normal  fetal growth   

 examine the value of ultrasound in the evaluation, estimation & asses relation of transverse cerebella 

diameter with fetal gestational age parameters in     reduced fetal growth  

 confirmation of the relationship between gestational age and transverse cerebella diameter/ TCD in of 

gestational age prediction in normal and reduced  fetuses, 

 

II PATIENTS ,MATERIAL AND METHODS  

The current research has been conducted at  , Al-Mosel City Iraq; the sample consisted of 150 pregnant 

women in trimester of pregnancy. Comprising both normal and reduced fetus pregnancy cases . where the special 

cases of pregnant women their fetuses had growth problems  they suffered from Intrauterine growth(  restriction 

according to growth retardation standards ).  women who were subjected to the research have age ranged 

between (22-37) years . Retrospective analysis  has been performed in  the two  groups of women ( normal and 

reduced) ..    

  The study was conducted During pregnancy (from first trimester –to third trimester) from 5 to 37 weeks, 

while the cerebellum usually begin to appear at 5th week of the pregnancy (6).  All over the research period, the 

transverse cerebella diameter was measured , in both normal cases and up-normal ones,  as well as ,all  pregnant 

women   underwent to regular  antenatal care and ultrasound examination.  

Patients women Who suffer from diseases such as diabetes, high blood pressure, sickle cell hemo-globinopathy , 

severe anemia and any other congenital disease have been excluded    . 

 Regarding measurements, they have been conducted using ultrasonic devices from Sono Ace R3 type  which 

is a  real time ultrasound apparatus with linear and sector array 3.5 MH2 frequency transducers  

 

III MEASUREMENTS OF TCD TECHNIQUE 

To obtain TCD measurement , an electronic  calipers was used , through place it on the  cerebellum' outer  

surrounding , as the  , cava, septum pellucidum and third ventricle thalamic parameters have been determined 

therefore , the transducer was rotated  below the thalamic  surface  .The posterior fossa is  appeared in the shape 

looks like  butterfly .The cerebellum could be seen  as two lobules on both side of midline in posterior fossa (7): 
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These mentioned shapes could be seen in the following image which taken for fetus by ultrasound  

 

 

 

Figure 1: Captured ultrasonic image for measurement of TCD( for  a fetus at 20 weeks)  

 

After that, an assessment to evaluate the ratio between TCD /transverse cerebella diameter & gestational age 

(GA) was performed. As well as ,  the  Biparietal diameter/BPD, femur length/FL, head circumference / HC and 

abdominal circumference (AC)  have been measured for all  pregnant women as parameters to assess  fetal 

gestational age and  determine the  relation between fetal  gestational age and these parameters , also to know the 

correlation between TCD and the  same parameters. Then regression analysis and correlation coefficient in 

normal & reduced fetal growth fetus   have been estimated  to show its relation to gestational age, then , all data 

have been assembled and statistic analysis  for them have been conducted . 

The examined cases have been selected for many reasons: 

 (1)  The cases that had previous up-normal fetuses. 

 (2) Affected parent or any recorded up-normal cases in family. 

(3) Women with fetuses that suspected to have abnormalities measurements .   

Regarding the normal pregnancy cases, they have been chosen according   

The following conditions: (1) reliable last menstrual period dates;  

2) Menstrual dates that were confirmed via ultrasound measurements of crown–rump length (CRL) or Biparietal 

diameter 

3) Lack of any evidence for anomalies fetal measurements through examination  

 (4) Cases that don't underwent any therapy or taken medicine except vitamins tablets;  
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IV OBSERVATION AND RESULTS  

Research had been done in Mosul city (Iraq) in private ultrasound clinic during the period from 2015-2019.  

Within the measurements of some normal cases, it has been concluded the average of TCD was assessed by 

16.75 mm at weeks ranged from 14-20, and it was 25.92 mm at 21-30 weeks, it estimated by 40.80mm till 40 

week (showed in table 1). 

 

Table 1: the averages of TCD in some normal cases (for trimesters of pregnancy) 

Grade of 

GA 

Gestational periods  

In weeks  

NO of pregnant 

women  

averages of TCD 

G1  14-20 21 16.75 

G2 21-30 28 25.92 

G3 31-40  15 40.80 

 

This research  indicates  that the average of pregnant  Women ' age in the cases of  normal pregnancy was 

28.1 ±3.17 years  ,and In the cases women with reduced fetuses  was 23.1 ±3.36 years with no statistically 

significant differences (P 0.24) (table2). 

 

Table 2: the ages of normal and up-normal cases  

Averages of the ages 

±SD 

Normal cases  Induced fetuses  P value 

was 28.1 ±3.17 23.1 ±3.36  0.24 

 

By observing the average of TCD that has been investigated regarding its relation to gestational period by 

weeks, a linear relationship has been recorded between them (i.e. TCD average /GA). This linear relationship 

represented in the form of scatter diagram (figure1). 
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Figure 2: shows the correlation of TCD and GA as it direct relation (TCD average /GA) 

 

Also, It was found Correlation coefficient estimated by 0.79 between transverse cerebella diameter and 

gestational age with statistically significant equal (P < 0.00).  This result points to a high degree of correlation 

between transverse cerebella diameter and gestational age (table3). 

 

 

Table 3: dependent variable' Coefficients / transverse cerebella diameter mm 

 

 Coefficients (Un-standardized) Coefficients 

(standardized) 

T test  

Constant  B SE Beta  T value  Significant 

gestational age 12.132 0.76 17.1 0.000 

0.530 0.26 0.801 22.40 0.000 

 

 

.It was also indicated that, the value of regression analysis of GA with TCD is 0.87; this referred to 87% Of 

TCD can be assessed and estimated  

By estimation of GA, this is also means predication of GA through ultrasound for TCD has very big 

significant value, where P< 0.000   
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This also emphasis on the  highly significant relationship between TCD and GA which determined by using 

ultrasound ( table 4 )  

 Where TCD= 0.530 X GA +12 

Percentage of clinically suspected cases  of reduced fetal growth, at different gestational age, from total cases, 

categories ranged from 0% (16-20 weeks) to 490% (>36-40 weeks). Maximum suspected cases with for reduced 

fetal growth had been recorded in gestational age >36-40 weeks (49%) followed by >24-28 weeks (27%), >32-36 

weeks (16%), >28-32 weeks (13%) and >20-24 weeks (6.1%). It was also noted that none of the cases had been 

clinically suspected for reduced fetal growth between 16-20 weeks. There was a significant difference in 

percentages of clinically suspected reduced fetal growth cases at different gestational age groups  

 

Table 4: Correlation between GA and each of (BPD, FL, HC, AC and TCD) in normal cases of pregnancy  

assessed by ultrasound 

Correlation  Gestational  age in weeks  

 R2 P value 

GA with BPD 0.88** 0.000 

GA with FL 0.83** 0.000 

GA  with HC 0.85** 0.000 

GA with  AC  0.84** 0.000 

GA with TCD  0.87** 0.000 

 

In reduced fetal growth pregnancy, the value of regression analysis between GA and TCD was (0.86), and it 

was statistically significant.  Which points to that 86% of TCD can be estimated and assessed by gestational age 

and vice versa ,   and it could be used  in predicting the gestational age because of  their high significantly 

relation  (table5). 

 

Table 5: Correlation between GA and each of (BPD, FL, HC, AC and TCD) in reduced fetal growth cases of 

pregnancy assessed by ultrasound  

Correlation  Gestational  age in weeks  

 R2 P value 

GA with BPD 0.45 0.460 

GA with FL 0.43 0435 

GA  with HC 0.41 0.019 

GA with  AC  0.19 0.471 

GA with TCD  0.86 0.003 

 

The research also concluded to that the transverse cerebral diameter had a positive relation with the other 

parameter of GA such as BPD, FL, HC, and AC especially in the second, third, with R values of .960, .940, .938, 

and .947, respectively (Table 6) (P < .001). 
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Table 6: the relationship between TCD and GA parameters (FL, BPD, HC, and AC) 

 

 TCD AND BPD 

IN (mm) 

TCD AND FL 

(mm) 

TCD with  

HC (mm) 

TCD with  

AC (mm) 

R 0.960 0.940 0.938 0.947 

P 0.000 0.000 0.000 0.000 

N 695 695 695 695 

 

 

V DISCUSSION 

Determination of gestational age is essential in Gynecology and Obstetrics in order to manage pregnancy and 

evaluate, assess and estimate fetal development.  It was reported higher mortality in patients whose date of 

delivery couldn't be expected (8)  Within estimation of gestational age (GA) any error can occurred in pre-mature 

and post-maturity ,   unsound fetal growth contributes in  perinatal  newborn baby morbidity and mortality(9). 

The ultrasonic detection in this research has been reported as a valid and useful method in measuring 

transverse cerebral diameter in order to assess and estimate the gestational age of fetus in both cases normal and 

reduced of fetal growth, it also considered as a promise than any other methods regarding prediction of reduced 

fetal growth, this agrees with many studies .  (10-11) 

Many researchers have concluded to the use of TCD and the TCD/AC percentage targeting to reach a method 

to assess the gestational age and determine the Small for gestational age fetus  (12). In the current research the fetal 

TCD was investigated for normal and reduced fetal growth. 

The measurement of TCD in normal fetal indicated to increases in size by the double during the second 

trimester of pregnancy period.  several studies concluded that  TCD  could be benefit  to  estimate  fetal age,  

especially in  cases where extrinsic pressure may deform the skull and reduce  BD  of fetus (13) 

Accurate GD is critical and essential in management of pregnancy cases especially among women with fetuses 

who have growth disturbances such as induced fetal growth techniques used in estimate the pregnancy date 

should be easy and straightforward, regardless of GA  (14) 

Also , in the current research , the TCD  had be proven  as an better parameter in  evaluation the fetal growth 

and GA than any other parameter., this result agrees with other studies (15)  

In the current research, the image of cerebellum in fetus which taken by ultrasound could be seen as two 

lobules on both sides of the midline, present in posterior cerebral fossa. Also, by assessment and estimation 

through ultrasound, the relation between TDC and GA was direct given linear relation, could be represented in 

scattered line, this is agrees with many studies (16-17) 

As the transverse cerebral diameter had a positive relation with the other parameter of GA such as BPD, FL, 

HC, and AC. 
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VI CONCLUSION 

Graduated monitoring for gestational age development and management of obstetric could be performed 

recently by ultrasound advanced devices ultrasound biometry parameters are effective in estimation of 

gestational age, especially with the difficulty to calculate the correct LMP. Several researches including the 

current one have been proved the important of ultrasonographic techniques  in assess and measure transverse 

cerebral diameter (TCD), which in turns leads to assess and estimate gestational age (GA). The ratio between 

TCD/GA is taken a linear relationship, which means the development of TCD during the pregnancy period from 

5-40 weeks regularly . it was also found that there is a positive relation between the transverse cerebral 

diameter(TCD)   and the other parameter of  GA such as  BPD, FL, HC, and AC. The research also concluded to 

the efficiency of ultrasound in assesses  and estimate fetal growth and gestational age in both normal and reduced 

fetus.  
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