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1 Abstract

Background

The anterior horn of the ventricles undergoes peculiar changes as the brain ages. Enlargement of the ventricle horn has
been associated with advanced aging. This study is conducted to analyze morphometric changes in the anterior horn of
the lateral ventricles of both hemispheres.

Method

This was a cross-sectional study in which 250 computed tomography images of the brain were analyzed thoroughly.
The anterior horn of the lateral ventricle was measured using a discomforts software. The age range of the participants
was 20-80 years.

Results

The study revealed a significant increase in the size of the anterior horn of the lateral ventricle with advancing age,
particularly prominent in the 61-80-year-old age group. The anterior horn was found to be larger in men compared to
women, with the left side of the cerebral hemisphere showing greater enlargement than the right side. Specifically, the
average length of the anterior horn on the right side was 28.72 = 2.21 mm in men and 27.49 + 2.31 mm in women. On
the left side, the lengths were 29.92 £ 2.21 mm in men and 28.72 + 2.41 mm in women. The differences between

genders and sides were statistically significant.

Conclusion

The anterior horn of the lateral ventricle is prone to enlargement if it is from the left side, in the male gender, and as
age increases, the enlargement of the ventricle horn becomes prominent.

Recommendation

while diagnosed with neurological diseases, enlargement of the lateral ventricles should be analyzed as per the age

and gender of the patients.
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Introduction

As humans age, several changes occur in the
morphology of various organs. Such a change also
occurs in the morphology of the brain. The lateral
ventricles  undergo  several changes including
enlargement of the ventricles [1]. The changes in the
ventricles are associated with physiological and
pathological changes. There are various intrinsic and
extrinsic factors associated with these changes. The
ventricles are located in the cerebral hemispheres. It
consists of 4 ventricles the left, right, third, and fourth
ventricle. The left and right ventricles communicate by
the foramina of Monro.

The study of the changes in the morphology of the
ventricles is called morphometric analysis of the brain
[2]. Such changes can be studied using computed
tomography scans and magnetic resonance imaging. CT
scans and MRIs can be done routinely to analyze the
changes in the structures of the brain. It is an X-ray that

interacts with the structures of the brain to give us a
structure of the transverse section of the brain. It is a safe,
simple, and non-invasive technique that can aid in
studying the changes associated with different cerebral
diseases as well as the changes associated with the
physiological growth process [3,4,5].

The lateral ventricle size has been used as an index for
brain atrophy any changes associated with the ventricles
due to pathological conditions have been studied. The
study conducted to assess the changes in the ventricles
associated with aging stated that with aging ventricles
size changes and memory as well as visual-spatial
analysis changes [6,7,8,9]. They found that there can be
variability in the changes owing to different lifestyle
habits.

It has been suggested in the literature that the
cerebrospinal fluid spaces increase with aging and the
overall cerebral volume decreases [10]. The increase in
the cerebrospinal fluid spaces has a relation with
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memory. Most of the changes associated with the aging
process usually during 60 years of age [11]. Whereas
during schizophrenia even in younger patients the
changes in the ventricles that are in the anterior horn of
the lateral ventricle are observed [12]. During diabetes, it
is found that the changes occur in the bilateral frontal
horns [13].

However, the fact that the changes in the ventricles occur
significantly during schizophrenia a psychological
disorder, and diabetes an endocrinology disorder, gives
us a better understanding of the prognosis of the disease.
Thus, understanding the normal morphological changes
associated with aging and other demographical
characteristics will ultimately help in determining the
changes that are associated with pathological conditions.

This study is conducted to analyze morphometric
changes in the anterior horn of the lateral ventricles of
both hemispheres.

Method

Study design

This study was an observational prospective cross-
sectional study

Study setting

The study was conducted at Hi-Tech Medical College
and Hospital, Rourkela. For the period of two years from
August 2021 to September 2023.

Participants
People volunteering for CT scans were recruited for the
study. There were in all 250 volunteers.

Inclusion criteria

The people who had normal CT scans as per the
recommendation of a radiologist were only considered
for the study.

Exclusion criteria

The people who had previous, intracranial surgery,
tumors, and neurological disorders were not considered
for the study.

Procedure
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Volunteers were instructed regarding the procedure for a
CT scan. They were asked to remove any metallic
material they were wearing as well as the dentures. They
were in a supine position on the CT machine. The
machine did scan for 12-15 seconds. It gave the
transverse section of 2mm thickness. The anterior horn
of the lateral ventricle was measured axially. The
anterior horn was measured in each cerebral hemisphere
till the intraventricular spaces. The Diacomworks
software was used for measuring the anterior horn of the
lateral ventricle.

Ethical consideration
The institutional ethics committee approved this study.
Informed consent was obtained from the volunteers.

Statistical analysis

The data obtained from the patients was arranged in
tabular format. The data was categorized according to
the age of the patients. For the variable data mean was
calculated. Tables were prepared for a better
understanding of the data available. The difference
between the data was then determined using the p-value.

Result

The 250 patients underwent the CT scan, their reports
were analyzed and they were categorized as per their age
group into three categories. The first group consisted of
patients with the age between 20 to 40 years, the second
group consisted of patients with 41 to 60 years, and the
last group consisted of patients with age groups between
61 to 80 years. The length of the anterior horn was
measured with discomforts software. The measurements
of the right side of the anterior horn of the lateral
ventricle were then compared within the age groups.
Similarly, the left side of the anterior horn was compared
within the age groups. It was observed that the average
length of the anterior horn on the right side of the
cerebral hemisphere in the age group of 20 to 40 years,
41 to 60 years, and 61 to 80 years were 26.41 = 1.51 mm,
28.12 £1.56 mm, and 30.30 £2.21mm respectively. The
length of the anterior horn was highest in the 61 to 80
years of age. Table no.l gives the details of the average
length of horn on the right side within the age groups.

Table no.1: Length of anterior horn on the right side of cerebral hemisphere according to

their age group.
Age groups (years) Number of patients Average length and | p-value
standard deviation of
the anterior horn
20-40 87 26.41 £1.51 0.00
41-60 98 28.12 £1.56
61-80 65 30.30 £2.21

The average length of the horn on the left side of the
cerebral hemisphere was as follows as per their age
group. 20 to 40 years, 41 to 60 years, and 61 to 80 years

were 27.82 +1.5 mm, 29.27 £1.57 mm, and 32.0
+2.23mm respectively. The difference between the age
groups was found to be statistically significant. Table
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no.2 gives the details of the length of the anterior horn on
the left side of the cerebral hemisphere. It was observed
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that irrespective of the sides the lateral ventricles
increased in size as the age increased.

Table no.2: Length of anterior horn on the left side of cerebral hemisphere according to

their age group.
Age groups (years) Number of patients Average length and | p-value
standard deviation of
anterior horn
20-40 87 27.82 £1.54 0.00
41-60 98 29.27 £1.57
61-80 65 32.0+2.23

The length of the anterior horn was compared based on
gender both the left and right sides were compared. It
was noted that for men the length of the anterior horn on
the right and the left side were 28.72 +2.21 mm and
29.92 £2.21 mm respectively. For women, the length of
the anterior horn on the right and left side were 27.49

+2.31mm and 28.72 +2.41 mm respectively. The average
length of the anterior horn was greater in men compared
to women and the difference between the lengths was
statistically significant. Table no.3 compares the length
of anterior horns in men and women.

Table no.3: Gender-based comparison of the length of the anterior horn on the right and

the left side

Gender Number of patients | Average and | Average standard | p-value
standard deviation | deviation of the
of right side of the | left side of the
anterior horn anterior horn
Men 159 28.72 £2.21 29.92 £2.21 0.002
Women 91 27.49 £2.31 28.72 £2.41

The length of the anterior horn of the ventricle was
compared between the two sides of the cerebral
hemispheres. The average length of the left side of the
hemisphere was 29.56 +2.52 mm and that of the right

side of the hemisphere was 28.09 £2.31mm. The
difference between both hemispheres was statistically
significant.

Table no.4: The length of the anterior horn of the lateral ventricle comparison on the
basis of sides

Side of cerebral | Number of patients | Average deviation | p-value
hemisphere standard
of the anterior horn
Right 250 28.09 £2.31 0.001
Left 250 29.56 £2.51
Discussion Gender-based comparisons showed that men had a

The study evaluated the length of the anterior horn of the
lateral ventricle in 250 patients using CT scans,
segmented into three age groups: 20-40 years, 41-60
years, and 61-80 years. Results revealed a progressive
increase in the anterior horn length with age. Specifically,
the average lengths for the right anterior horn were 26.41
+ 1.51 mm in the 20-40 years group, 28.12 + 1.56 mm in
the 41-60 years group, and 30.30 £2.21 mm in the 61-80
years group. Similarly, for the left anterior horn, the
average lengths were 27.82 + 1.54 mm, 29.27 + 1.57 mm,
and 32.00 + 2.23 mm for the respective age groups. Both
the right and left anterior horns showed a significant
increase in size with advancing age, indicating that
ventricular enlargement is associated with aging.

significantly larger average length of the anterior horn
compared to women. On the right side, men had an
average length of 28.72 + 2.21 mm, while women had
27.49 £ 2.31 mm. On the left side, men had 29.92 +2.21
mm, and women had 28.72 £+ 2.41 mm. These
differences were statistically significant, highlighting a
gender disparity in anterior horn size.

Comparing the two sides of the cerebral hemispheres, the
average length of the anterior horn on the left side was
29.56 £ 2.51 mm, while on the right side, it was 28.09 +
2.31 mm. The difference between the two sides was
statistically significant, with the left anterior horn being
larger.
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Overall, the study indicates that the anterior horn of the
lateral ventricles increases in size with age varies
between genders, and shows a side-specific size
difference.

It has been observed in various studies that changes in
the structural histology of the brain occur during the
physiological process of aging as well as during
neuropathological  diseases [9,10,13,14]. These
morphometric changes in the brain can help in deducing
the complex prognosis of neuropathological disorders
such as Alzheimer’s and schizophrenia. To determine the
changes that happen along with neuropathological
disorders it is necessary to identify the normal
physiological morphometry.

With ageing the regression in the brain usually causes
enlargement of the lateral ventricles. Variation in the CT
scan of an individual may depend not only on the
demography and neurological disorder but also on
endocrinology disorders such as diabetes. Thus, it is
necessary to correlate the morphometry with the medical
history then only the normal diagnosis and prognosis of
the neurological diseases can be done [15,16].

Other studies have reported that the major enlargement
of the lateral ventricles of the brain occurs during the 7th
decade of life [17,18,19]. Similarly, in out the greatest
enlargement has been reported in patients with 60 to 80
years of age. Also, the enlargement is more prominent in
males than females. The findings of this study were from
the other studies conducted [20,21]. Apart from the
gender and age, the side of the cerebral hemisphere also
has a significant difference in the enlargement of the
lateral ventricle. In this study as well, it was found that
the left side of the lateral ventricle had a greater
enlargement than the right one [8, 9,10]. Overall, the
findings of the study were to the previous literature
which states that enlargement is more prominent on the
left side, in males and in the age group of 60 to 80 years.

Generalizability

The external validity of this study's findings is
potentially limited due to the specific population sample
and imaging technology used, which may not fully
represent broader, diverse populations or account for
variations in measurement techniques. However, the
consistent patterns observed across age, gender, and
hemispheric differences provide valuable insights that
could be generalized with caution to similar populations.

Conclusion

The present study concluded that the morphometry of the
lateral ventricle of the brain changes with advanced age.
The ventricles are enlarged on the left side of the
cerebral hemisphere and the enlargement is prominent in
males than in females.

Limitation
This study had a limited cohort, the demography and
socioeconomic status of the individuals participating in
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the study were not taken into consideration while
analyzing the CT scan of the brain.

Recommendation

Clinicians should consider the normal morphometry of
the brain before diagnosis and determining the prognosis
of the neurological disease.
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