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ABSTRACT: 

Introduction: The neonatal period is the most crucial part of a human’s life. Of all the 

organs, the growth and maturation of the brain are at its maximum pace during this period. 

The presence of fontanelles in the neonates served as the normal acoustic window for 

studying this vital organ by ultrasonography. It is a known fact that, neurosonographic 

scanning of a neonatal brain is safe, non-invasive and delineates the ventricles well. The 

literature search showed dearth of research done in this aspect. Hence, this study was planned 

with an aim of proving the differences between preterm and term neonates with respect to 

their lateral ventricular size and the hemispheric size. The results would guide the radiologists 

and pediatrician in diagnosing babies with hydrocephalus.  

Objective: To study the effect of maturity of a neonate on the lateral ventricular width (LVW) 

and the width of the cerebral hemisphere (HW) obtained by sonography. 

Materials and Methods: The study was done on 42 neonates (35 males and 7 females). The 

lateral ventricular width and the hemispheric width were measured via sonography done 

through anterior fontanelle. 

Results: There was an apparent difference seen in the values of both right and left ventricular 

and hemispheric width in the term and preterm neonates. But, statistically, the ‘t’ value was 

0.02 for right and 0.0005 for the left ventricular sizes when compared in the both the groups. 

The ‘t’ value for the right and left hemispheric width was 0.0012 and 0.0030 respectively. 

The probability value was seen to be ˃ 0.05 and hence the difference seen was insignificant.   

Conclusion: There was no statistical significance seen in the measurements of a term and a 

preterm neonate.  

Key words: Lateral ventricular width, hemispheric width, anterior fontanelle, 

nerosongraphy, hydrocephalus 

 

INTRODUCTION: 

Man is reckoned as one of God's best 

creation on mother Earth. This achievement 

of mankind is because of his highest 

endowment- the BRAIN.
1
  

The human brain is considered as the most 

functional and well organized matter of the 

universe. The unique feature of this organ is 

its continuously changing and developing 

structure. These changes are maximally seen 

in the pediatric age group. During this 

period, the growth and maturation of the 

brain are at its maximum pace and both 

microscopic as well as the macroscopic 

morphology of the brain is seen to be 

changing.
2
 Any insult at this stage can 

subsequently lead into a devastating 

adulthood. The studies have shown that at 

birth, the volume of the brain is 

approximately 25% of its volume in adult 

life and at the end of the first year, the same 

volume increases to 75% of its adult 

volume. 
3 

It has also shown that there are 

immense differences in the relations of some 

structures between the full-term neonate, 

child and an adult.
4 

The importance of the 

first year of life or the infancy period in an 

individual was proved by such studies. But 
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unfortunately, Pediatric Neuroanatomy, the 

study which deals with the architecture of 

the brain in this period, is the least dealt 

branch of Anatomy. This aroused an interest 

in doing a study on this subject.  

The various methods in conducting such a 

study were analyzed. It was noticed that the 

incorporation of the radioimaging 

techniques into the field of Human Anatomy 

had permitted researchers to gain a different 

and updated view of the anatomical 

structures present in living human beings.
5 

The availability of the radioimaging 

techniques gave the required direction for 

the literature search. After a thorough 

search, it was found that many of these 

radioimaging modalities were not safe for an 

infant brain screening. The only imaging 

modality which was found to be safe and 

cost-effective in an infant was 

Ultrasonography. The introduction of the 

high resolution real-time ultrasound had 

revolutionized the intracranial diagnosis in 

an infant.
6   

The scarcity of the literature on 

pediatric neuroimaging was realized during 

the search of the neuroradiology textbooks, 

where it was seen that the topography of the 

ventricular, cisternal and cerebral vascular 

systems during the period of growth was 

treated only briefly and in general terms.
7 

The study was thus streamlined to the lateral 

ventricles of the infant.  

Crelin had noted that very low-weight, early 

preterm, infants are not the same as the full-

term infant.
5
 But the literature did not show 

any work done in that zone. Hence, it was 

decided to compare the ventricular size in 

the preterm and term neonates. The 

availability of the anterior fontanelle, a 

natural imaging port for the transducer of 

the ultrasound, simplified the procedure. 

The study plan was made according to the 

availability of the resources.   

 

MATERIALS AND METHODS 

A prospective study was conducted in one of 

the Mumbai’s medical teaching institutes 

and tertiary care centres. The study was 

done in collaboration with the Department 

of Radiology and Pediatrics. The Ethics 

committee permission was obtained prior to 

the commencement of the study.  

Forty two neonates brought for sonography 

were selected. The informed consent was 

taken from the parents / guardians of the 

neonates after explaining the study 

procedure and purpose. The name, gender 

and address of the neonates were 

documented as an identity mark. The birth 

history as well as the antenatal and postnatal 

history were recorded. The gestational age 

and the birth weight of the baby were 

documented from the birth record form. In 

cases where there was no past record 

available, the history at the time of the birth 

of the baby was enquired from the parents to 

know the general medical status of the 

neonate. Lastly, the purpose of the referral 

of the neonate to the Radiology department 

i.e. the part for which sonography was asked 

for was noted.  

Neurosonography was then performed in a 

warm environment when the baby was quiet 

or after feeding. There was no preparation of 

the baby required prior to the 

commencement of the procedure. The head 

was exposed and the baby was placed in 

supine position with the head end towards 

the sinologist. In certain cases, the head was 

stabilized by holding it gently by the sides 

(Fig.1). The anterior fontanelle was selected 

as an acoustic window for scanning the 

brain. This fontanelle provided an imaging 

port for adequate penetration and delineation 

of the brain and ventricles.
2 

Imaging was 

done using an ATL (HDI 3000) machine 

with phased array sector transducers of 5-9 

MHz through soluble coupling agent. 

During scanning, both coronal and sagittal 

scans were made to visualize the entire 

ventricular system. The structures 

containing CSF such as the ventricles, 

cisterns and the subarachnoid space 

appeared anechoic while the normal brain 

tissue generated low to mid-level echoes. 

The measurements were done on inclining 

the transducer 10-20˚ anterior to the mid-

coronal plane i.e. CP 3 or coronal plane 3. 

The anterior horns of the ventricles were 

visualized in this section. In the coronal 

view they appeared as thin, sonolucent, 

symmetric structures on either side of the 

midline. The lateral ventricular width 

(LVW) was measured as the maximum 
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distance between the most lateral extent of 

the ventricle and the falx. The hemispheric 

width (HW) was also taken at the same level 

as the maximum distance between the falx 

and the inner table of the calvaria.
 

The 

measurements of right and left side were 

taken separately (Fig.2). All these 

dimensions were taken in millimeters. After 

the entire scanning of the brain the diagnosis 

made on sonography was recorded. The 

required images were saved on the machine. 

These were later transferred on a CD and a 

soft copy was made.  

The mean and the standard deviation was 

first calculated and compared with the other 

similar studies. The other statistical test 

applied was the student’s unpaired t-test. 

The unpaired t test was calculated by the 

following formula:
Sd

xx
t 21 −
=  

Where 1x  is the mean of the first group and 

2x  is the mean of the second group while Sd 

is Standard error of means. Here, the 

degrees of freedom were first calculated for 

estimating the table‘t’ value. 

In both the above statistical tests, the 

probability i.e. ‘p’ value was calculated to 

estimate the significance level of the test. 

Ideally, for statistical purposes a ‘p’ value of 

>0.05 is considered as the significant one 

while a value of p<0.05 is insignificant. 

Both these tests were appropriately applied 

and graphically represented wherever 

required.  

 

RESULTS AND DISCUSSION 

The right and left lateral ventricular width 

(LVW) and the right and left hemispheric 

width (HW) of the neonates were obtained 

in millimeters from sonography.  

The forty two neonates consisted of thirty 

five males and seven females. The neonates 

were thus divided into two groups based on 

their gender. Each group was further divided 

based on their maturity into two subgroups. 

The neonates born prior to 36 weeks of 

gestation were grouped in preterm group and 

those born after 36 weeks of gestation were 

grouped as term neonates. Thus, four 

subgroups were formed consisting of 21 

term male neonates, 14 preterm male 

neonates, 5 term female neonates and 2 

preterm female neonates. The mean values 

and the standard deviation for the ventricular 

width and hemispheric width in for term and 

preterm males were calculated (Table 1). A 

similar calculation was done in the preterm 

and term female group (Table 2). The values 

obtained in this study were comparable with 

the studies done so far. Jhonson et al had 

given the mean values of 1.1cm and 3.9cm 

as the ventricular size and the hemispheric 

of 1.1cm and 3.9cm in a term infant while in 

the preterm infant the values of the 

ventricular and the hemispheric size given 

were 1cm and 3.1cm respectively.
8
 Soni et 

al had given a range of 1.11 ± 0.08cm and 

3.62 ± 0.35cm in term infants while in 

preterm infants, the range given for the 

ventricular and hemispheric size was 1.05 ± 

0.1cm and 3.29 ± 0.30cm.
9
  

The comparative test i.e. the t-test was 

applied to compare between the term born 

and the preterm born neonates. Since, the 

number of female neonates was not adequate 

for the application of this comparative test, 

the comparison was done only in the male 

neonates. It was seen that even though there 

was an apparent difference in the values of 

both right and left ventricular and 

hemispheric width in male term and preterm 

groups, statistically there was no such 

significant seen. The ‘t’ value was 0.02 

when the right ventricular sizes were 

compared in the preterm and term group 

while when compared on the left side the 

value was 0.0005 (Table 3) while the ‘t’ 

value of 0.0012 and 0.0030 was seen 

respectively for the right and left 

hemispheric width (Table 4).The probability 

value i.e. ‘p’ value when calculated was 

seen to be >0.05 and hence was declared as 

insignificant. Even though the study 

remained statistically insignificant, the range 

of values given by this study was significant 

and comparable with the majority of other 

studies. This would definitely help the 

radiologists and finally the Pediatrician to 

arrive at a conclusion on an objective rather 

than a subjective assessment.    
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CONCLUSION 

The conclusions derived at from this study 

are as follows: 

1. There was no statistical significance 

seen in the measurements of a term and 

preterm neonates. 

2. The normal range of values were 

obtained both for the term and the 

preterm male and female neonates. 

 

Fig.1: Neurosonography via anterior 

fontanelle 

 

 
 

Fig. 2: Measurements of the left lateral 

ventricular width (Lt LVW), right lateral 
ventricular width (Rt LVW), left hemispheric 

width (Lt HW) and right hemispheric width (Rt 

HW)  

 

 

 

 

 

 

 

Table 1 : Normal values in male neonates 
Dimensions Values in 

term male 

neonate (mm) 

Values in 

preterm male 

neonate (mm) 

Rt LVW 11.5 ± 0.80 10.7 ± 0.47 

Lt LVW 11.6 ± 0.83 10.7 ± 0.53 

Rt HW 41.8 ± 2.59 39.0 ± 2.13 

Lt HW 50.0 ± 2.55 39.2 ± 2.48 

 

 

Table 2: Normal values in female neonates 
Dimensions Values in term 

female neonate 

(mm) 

Values in 

preterm female 

neonate (mm) 

Rt LVW 11.8 ± 0.71 10.0 

Lt LVW 11.8 ± 0.65 10.0 

Rt HW 40.7 ± 1.82 35.3 ± 1.83 

Lt HW 40.6 ± 1.95 35.4 ± 1.97 

 

Table 3: Comparison of the lateral 

ventricular width (LVW) of the term and the 

preterm male neonates 

Test Rt LVW Lt LVW 

Term Preterm Term Preterm 

     

Mean 11.5 10.7 11.6 10.7 

S.D 0.80 0.47 0.83 0.53 

‘t’ 0.002 0.0005 

‘p’ >0.05 

 

Table 4: Comparison of the hemispheric 

width (HW) of the term and the preterm 

male neonates 

Test Rt HW Lt HW 

Term Preterm Term Preterm 

     

Mean 41.8 39.0 42.0 39.2 

S.D 2.59 2.13 2.55 2.48 

‘t’ 0.0012 0.0030 

‘p’ >0.05 
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