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ABSTRACT 
 

Background: Ventriculomegaly is most common indicator of many of neural tube anomalies of intrauterine fetus. 

Presence of which has alarming sign for sonologist to have careful evaluation of fetus for other cranial and extra 
cranial anomalies.  
Aim: To evaluate the sonographic difference of fetal ventricle dilatation and neural tube anomalies.  
Study design: Cross Sectional study.  
Methodology: Female patients (n=1492) were enrolled in present study held at University Ultrasound Clinic, 

Green Town, University of Lahore as a reference placement for 6 months. Informed consent was taken from all of 
them. In this study, pregnant women who underwent ultrasound scanning between 18 and 40 weeks of gestational 
age were reviewed according to normal size of ventricles and dilatation of ventricles by per abdominal ultrasound 
having convex transducer with 3.5MHZ frequency.  
Results: A total of 1492 cases of pregnant women between gestational ages of 18-40 weeks were examined. 

Normal cases were 1485/1492(99.5%).Total 7-cases were found to have ventricle dilatation. Fetus with mild 
ventricular dilatation 1/7, with moderate ventricle dilatation were 4/7, 2/4 having moderate ventricle dilatation were 
associated with neural tube anomalies, severe ventricle dilatation was noted in 2/7, both these fetuses had neural 
tube anomalies.  
Conclusion: This study concluded that level of degree of dilatation increases the chances of abnormalities. Early 

detection provide better counseling opportunity for family to make decisions regarding their fetuses.  
Keywords: Neural tube defects, Ventriculomegaly, Gestation age and Ultrasonography. 

 

INTRODUCTION 
 

Ventriculomegaly is defined as dilatation of the lateral 
ventricles of the growing intrauterine baby however 10 mm 
size of lateral ventricle is taken as normal. It is confirmed 
when the size of one or bilateral ventricle measurement is 
more than 10 mm.1  Dilatation  of the ventricle incidence is 
1–2 / 1000 who are born alive.2 Categories of ventricle 
dilatation can be done  by  two ways: mild  10–15 mm or 
severe  more than 15 mm; or as mild (10–12 mm), 
moderate (13–15 mm).3 Severe category of ventricle 
dilatation is  measurement of  15-17 mm in the trans 
ventricular plane.4 Cerebral ventricles appear in brain from 
15 weeks , and normal  lateral ventricle  retain the same 
size of 10 mm throughout their gestational period.5ventricle 
dilatation can occur from a number abnormal factors which 
consists of blockage of normal flowing pattern of 
cerebrospinal fluid formed by choroid plexus of lateral 
ventricles, decreased size of brain parenchyma due to fetal 
infection, bleeding in brain, Genetically transmitted brain 
anomalies, or by structural defects of posterior fossa6,7. 
Collective term for Spinal cord defects, absence of normal 
brain tissues, and presence of cystic lesion at nape of neck 
are neural tube defects8. An evaluation of the intra uterine 
baby consists of ultrasound examination of the ventricles of 
brain, and their measurement of size of ventricles is major 
part of the central nervous system evaluation9. The finding 
of fetal ventricle dilatation are different in multiple cases 
especially when are in association with other fetal 
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anomalies10. Hydrocephalus is also dilatation of ventricles 
but above ventricle dilatation of 17mm along with increase 
in the head circumference size11. In adults Long-standing 
overt ventricle dilatation is special type of ventricle 
dilatation that grow  in childhood and show its features 
during adult life.12 Although the confirmation of ventricle 
dilatation is easy process at ultrasound by measuring size 
of lateral ventricles but to rule out cause of ventricle 
dilatation is much difficult in intra uterine period13. Chances 
the  of smaller and greater abnormalities increases with 
each millimeter increasing in size of ventricle14. Better  
prognoses  of normal mental growth is noted in babies with 
mild, static isolated ventricle dilatation or cases in which 
ventricle dilatation has  reduced and returned to its normal 
size in intrauterine life.15 Isolated Ventricle dilatation was 
associated with better outcome than complex group of 
ventricle dilatation.16 Mild ventricle dilatation detected by 
ultrasound has good outcome as compared to than the 
severe degree of the ventricle dilatation as these are 
associated with other malformations17. Severe ventricle 
dilatation has a worse outcome before birth and 
neurological and structural and functional disabilities after 
birth life in majority of babies18. Three diagnostic points are 
mostly related with bad prognoses of baby even in absence 
of associated abnormalities having ventricle size greater  
than 12 mm, continuous increase in dilatation of ventricles,  
asymmetric and dilatation in both ventricles19 When 
ventricle dilatation is detected serial ultrasound of fetus 
should be done to note any further enlargement in size and 
any associated anomalies, mother serology.20,21 
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Karyotyping  is mandatory in the mid trimester of 
intrauterine baby with moderate  lateral ventricle dilatation 
even there is no other abnormality, Mother serum 
screening help to detect infections.22 During antenatal 
period  evaluation of ventricle dilatation helps in before and 
just after birth management by providing chance of 
counseling to parents, so that they can make a decision, 
about pregnancy continuation or termination, time of 
termination, method of termination, and site of termination 
to optimize outcome23.  

The objective of the study was to evaluate the 
sonographic difference of fetal ventricle dilatation and 
neural tube anomalies. 
 

METHODOLOGY 
 

Female patients (n=1492) were enrolled in present study 
held at University Ultrasound Clinic,Green Town, University 
of Lahore as a reference placement for 6 months. Informed 
consent was taken from all of them. In this study, pregnant 
women who underwent ultrasound scanning between 18 
and 40 weeks of gestational age were reviewed according 
to normal size of ventricles and dilatation of ventricles by 
per abdominal ultrasound having convex transducer with 
3.5MHZ frequency. Pregnant women were divided in to 
three groups depending upon the size of ventricle 
dilatation. A complete and rigorous ultrasound examination 
was done to search for associated anomalies of the central 
nervous system and extra cerebral anomalies. 
Measurement of The plane selected was the trans-
ventricular plane. The calipers were placed on the inner 
borders of the near and far side of the ventricle just within 
the echogenic lines. The measurement was made on an 
axis perpendicular to the long axis of the lateral ventricle at 
the level of the glomus of the choroid plexus. BPD was 
taken. Measurement of all dilated ventricles and that of 
normal ventricles were taken. 
Statistical analysis: Data analyzed by SPSS 22.0v. Mean 

± SD was used for severity of disease and ventricular 
dilatation. Frequency and percentage were given for neural 
tube defects.  
 

RESULTS 
 

Total of 1492 pregnant women participated in present 
study, 7(0.5%) of them have abnormal ventricle dilatation 
while 1485(99.5%) have normal size of ventricles as 

summarized in Table-1. Total of 1492 pregnant women 
participated in present study, 4(0.2%) of them have neural 
tube defects as summarized in Table-2. Total of 1492 
pregnant women participated in present study, 7(0.5%) of 
them have mild to severe ventricular dilatations as 
summarized in Table-3. Among all enrolled patients, 
measurement of ventricular dilatation was presented as 
Mean ± SD in table-4. 
 
Table-1: Distribution of normal & abnormal cases among enrolled 
subjects 

 Frequency %age 

Abnormal 7 0.5 

Normal 1485 99.5 

Total 1492 100.0 

 
Table-2: Distribution Of Neural Tube Defects Among Enrolled 
Subjects 

 Frequency %age 

Meningocele 2 0.1 

Normal 1488 99.8 

spina bifida 2 0.1 

Total 1492 100.0 

 
Table-3: Distribution of neural tube defects among enrolled 
subjects 

 Frequency %age 

Mild ventricle dilatation 1 0.1 

Moderate ventricle dilatation 4 0.3 

Severe ventricle dilatation 2 0.1 

Total 1492 100.0 

 
Table 4: Measurement Of Ventricular Dilatation (n=1492) 

Variables Mean ± SD  

Mild 10.7000 ± 0.12 

Moderate 12.6250 ± 0.98 

Normal 9.4342 ± 2.49 

Severe 16.1000 ± 0.14 

Total 9.4525 ± 2.50 

 
Figure-1: Depicting mean of normal, mild, moderate, and severe 
ventricle dilatations on Sonography 

 
 

DISCUSSION 
 

It was a cross sectional study objective of research work 
was to study the sonographic association of ventricular 
dilatation and neural tube anomalies. Ventriculomegaly is 
enlargement in normal diameter of one or both lateral 
ventricles.10mm is measured normal ventricle size which 
can be detected at ultrasound from 18 weeks of gestation 
and size of it remain stable throughout life. It is one of 
major sign of most of neural tube anomalies. According to 
study by Coleman BG et al in 2015,with the topic advent of 
high quality machines with good resolution capacity most of 
anomalies of fetus can be easily recognized especially 
structural, cranial and extra cranial. Ultrasound can easily 
recognize the bony and soft tissue differentiation it can 
identify any anomalies of vertebras and spinal cords.24 In 
my study, ventricle dilatation and related anomalies mostly 
detected and diagnosed at by ultrasound evaluation, cases 
of meningocele and spina bifida associated with 
ventriculomegaly detected only by ultrasound examination. 
So ultrasound is best tool for detection of most of 
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anomalies. In case of detection of ventriculomegaly in 
intrauterine life complete work up of fetus must be carried 
out to rule out its cause and specially when there are 
associated  anomalies, Study by Chen Q et al describes 
that screening of blood serum of mother can evaluate 
chances of chromosomal anomalies of the fetus at 21 
weeks of intrauterine life as well as presence of any 
congenital infection25. Babies having  mild ventricle 
dilatation ranging from10-12mm mostly have good 
prognoses when not associated with other neural tube 
anomalies, ventricle dilatation returns to normal size and 
does not show any increase of size of enlargement as in 
my study mild ventricle dilatation is not associated with any 
associated anomal, same finding were in study by Bromley 
B, and others who recruited forty four intra uterine babies, 
17 of these fetuses had other neural tube anomalies. 
Conclusion was that in those fetuses who have mild 
ventricular dilatation have fewer chances of related 
anomalies of fetuses and good prognosis after delivery as 
compared to severe ventricular dilatation26. The chances of 
related anomalies are greater in severe ventricle dilatation 
group in which range of dilatation between 15-17mm and 
less in mild ventricle dilatation group as in my study 
moderate and severe ventricle dilatation of ventricles have 
more association with neural anomalies  and have late 
neurodevelopment. Similar conclusion was seen in 2014 by 
Pagani G et al in retrospective study, twenty cases were 
included in systemic review that assessed pravelance of 
late neurodevelopment was in 7.9% cases in which isolated 
ventricular dilatation was identified.27 Results of my study 
showed the same finding as most of previously published 
articles and studies regarding association of ventricle 
dilatation degree to neural tube anomalies. 

 

CONCLUSION 
 

This study concluded that chances of neural tube 
abnormalities are higher with each millimeter increasing the 
diameter of ventricle measurement. As no case of neural 
tube anomaly was reported with normal ventricle 
measurement. Mostly babies having normal ventricle and 
with mild ventricle dilatation ranging from10-12mm mostly 
have good prognosis when not associated with other neural 
tube anomalies, ventricle dilatation returns to normal size 
and does not show any increase of size of enlargement. 
Early detection provide better counseling opportunity for 
family to make decisions regarding their fetuses. 
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