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Introduction

Morphometric analysis of cerebral ventricular
system is important for evaluating changes due to
growth, ageing, intrinsic and extrinsic pathologies.
Lateral ventricle size is an index of brain atrophy
that can be measured noninvasively using X-ray
computed tomography (CT) brain imaging. In
crosssectionalstudies of healthy aging, lateral
ventricle size increases, whereas memoryand
visuospatial performance decrease. Variance of
lateral ventricle size alsoincreases with age
suggesting substantial interindividual differences in
age relatedatrophy [2].

As the human brain ages, characteristic structural
changes occur that are considered to be normal and
are expected. Thus the thorough knowledge of the
age relatednormal changes that occur in the brain is

required before any abnormal findings are analysed.
Both imaging and autopsy studies have revealed that
there is a correlationbetween increase in cerebrospinal
fluid spaces and reduction in cerebral volume
accompanying normal human ageing [3].

In recent years, Computed Tomography (CT) scan
and Magnetic Resonance

Imaging (MRI) have replaced the older methods of
studying ventricular system

The size of CSF spaces (ventricles and
subarachnoid spaces) increases with age

(Nagata, Basugi, Fukshima et al 1987). Most
planimetric studies have demonstrated changes in
ventricular size to be greatest beginning after about
age 60 years [4].

The ventricular enlargement is present early in the
course of schizophrenia and there is evidence that in
teenage schizophrenic patients there is a tendency of
the enlargement of the anterior horn of the lateral
ventricle which may be related with a morphological
vulnerability in the prefrontal cortex [5].

Ventricular enlargement reflecting cerebral
atrophy has been reported particularly in elderly type
2 diabetes patients. Morphological analysis revealed
that the expansion of lateral ventricles in the diabetic
brain was prominent in the bilateral frontal horns
[6]. 
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The range of changes in ventricular size of brain
encountered in routine clinical practices can mislead
most of the physicians and surgeons while making a
decision. However, in some conditions precise
measurements may be required.

Aim of this morphometric study was to analyse
the length of anterior horn and to find its correlation
with age, gender and side.

Material and  Methods

This was a radiological anatomy study. CT scan
images of 150 individuals was studied. CT scan of
patients was performed on “Philips Brilliance Slice
64 Multodeteter Spiral Computed Topmography”
machine with scanning time of 12-15 seconds and
slice thickness of 2mm at the Radiology department
of Tertiary Health CareCenters Mumbai. CT scans of
patients in the age group of 20-80 years in which the
ventricles were reported as normal by radiologist were

studied.

CT scan patients with history of local mass lesion,
cerebral infarction, hydrocephalus, previous
intracranial surgery were excluded from the study.

Data was grouped into threeage group 20-40 years,
41-60 years and 61- 80 years.

Procedure was explained to the patient. Patient
was asked to remove metallic items (e.g. earrings, hair
pin) and dentures and then positioned on CT table.
Patient was placed in a supine position on CT table
and was positioned so that therewas no rotation or
tilt of midsaggital plane. Measurement were taken on
axial section of CT images using Philips Diacom
Works Software.

The length of anterior horn was measured on axial
CT image passing through cerebral hemisphere
showing the anterior horn and the interventricular
foramen. Length was measured from the tip of anterior
horn uptointerventricular foramen. Section showing
maximum length was chosen for measurement.

Table 1: Comparison of the length of anterior horn (mm) on right side in different age groups

Results

Length of ant horn(mm)  
on right side 

N Mean SD Median IQR One way ANOVA test 

20 to 40 Yrs 52 26.51 1.58 26.50 1.78 F Value P Value 
41 to 60 Yrs 59 28.02 1.57 28.00 1.40 54.549 0.000 
61 to 80 Yrs 39 30.25 1.98 30.10 2.70 Diff is sig 

 

Length of ant horn (mm) on lt side N Mean SD Median IQR Oneway ANOVA test 

20 to 40 Yrs 52 27.62 1.51 27.40 2.28 F Value P Value 
41 to 60 Yrs 59 29.17 1.41 29.20 1.30 81.510 0.000 
61 to 80 Yrs 39 31.98 2.02 31.90 2.10 Diff is sig 

 

Length of ant horn Male Females Unpaired T 
Test 

P 
Value N Mean SD Median IQR N Mean SD Median IQR 

Right side 96 28.52 2.26 28.20 2.85 54 27.29 1.91 27.10 2.38 3.383 0.001 
Left side 96 29.81 2.41 29.40 2.85 54 28.57 1.99 28.05 2.85 3.227 0.002 

Table 2: Comparison of length  of anterior horn (mm) on left side in different age groups

Table 3: Comparison of length of anterior horn (mm) in males and females

Graph 1: Comparison of the
length of anterior horn (mm)
on right side in different age
groups
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Parameters (mm) RT side Left Side Unpaired T Test P Value 
N Mean SD Median IQR N Mean SD Median IQR 

Length of ant horn 150 28.08 2.22 27.90 3.15 150 29.36 2.34 29.25 3.03 4.580 <0.001 

Table 4: Comparison of length of anterior horn on right and left side

Graph 2: Comparison of length of anterior horn (mm) on left side in different age groups

Graph 3: Comparison of length of anterior horn (mm) in males and females

Mean length of anterior horn on right side is larger
in 61-80years (30.25±1.98).The difference is
statisticallysignificant.

Mean length of the anterior horn on left side  is
larger in  61 – 80 years (31.98±2.02) The difference is
statisticallysignificant.

Above Table 1 and 2 suggest that mean value of
length of the anterior horn increases on both sides as
the age increases. Values are larger in 61-80 years

group. Difference is statistically significant.

In the present study the length of anterior horn
(mm) in males is 28.52±2.26 and 29.81±2.41 on right
and left sides respectively.

In the present study the length of anterior horn
(mm) in females is 27.29±1.91 and 28.57±1.99 on right
and left side respectively.

The mean length of anterior horn(mm) on right side
is 28.08±2.22, on left side it is 29.36±2.34.
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Parameter Present Study D’ Souza  Study20 
Male Female Male Female 

Right Left Right Left Right Left Right Left 

Mean length of anterior horn (mm) 28.52 
 

29.81 27.29 
 

28.57 
 

27.4 
 

27.8 
 

25.5 
 

25.8 
 

SD ±2.26 ±2.41 ±1.91 ±1.99 ±0.36 ±0.37 ±0.33 ±0.35 

 

Parameter Present Study Brij Raj Singh  Study3 
Male Female Male Female 

Right Left Right Left Right Left Right Left 

Mean length of 
anterior horn (mm) 

28.52 
 

29.81 27.29 
 

28.57 
 

25.00 
 

26.26 
 

25.34 
 

26.53 
 

SD ±2.26 ±2.41 ±1.91 ±1.99 ±3.18 ±2.94 ±3.50 ±3.38 

Table 3.1: Comparison of length of anterior horn with D’souza study

Table 3.2: Comparison of length of anterior horn with Brij Raj Singh  study

Fig. 2: Length of anterior horn in 60 year female patient

Discussion

The brain grows rapidly in early life and reaches
its maximum weight by the third decade; thereafter,
regression soon begins. The regression tends to be
slow at first, but it accelerates with advancing age,
beginning usually by the seventh decade.Regression
involves both the cerebrum and the cerebellum [7] .

In literature it has been mentioned that there is

Fig. 1: Length of anterior horn in 60 year male patient

great variety and asymmetry in the size of the
ventricular system [8]. Counters of the lateral
ventricles are relatively constant, except for the
occipital horn which may show asymmetry and
unilateral or bilateral absence [9].

Variation in the size of the lateral ventricle has been
found invarious disorders like Alzheimer’s [10],
Parkinson’s disease [11], schizophrenia [12],
anddementia [13].

Before diagnosing abnormal enlargement of the
lateral ventricleclinician should know its normal
morphometry .

The thorough knowledge of the age related normal
changes that occur in the brain is required before any
abnormal findings are analysed. As age advances,
the brain undergoes many gross and
histopathological changes with regression of the brain
tissue leading to enlargement of the ventricles [3].
Morphometric changes in the anterior horn of lateral
ventricle is seen in teenage schizophrenic patients
[5] and type 2 diabetes mellitus patient [6].

To understand these changes the knowledge of
normal morphometry and size ofnormalventricular
system of the brain is important.

From table no 1and 2 it can be concluded that length
of anterior horn increases on both side as the  age
increases. Values are larger in 60-80 years age group.

Increasing ventricular size with increasing age has
been noted by other investigators Roberts MA, Caird
F.I. (1976) [14] Hann FJY et al (1976) [15], Barron SA et
al (1976) [16], Haug G (1977) [17], Gyldensted C et al
(1977 ) [18], Hughes CP et al (1981) [19]. Our dataalso
support the tendency for greater increase in the size
of lateral ventricle in theelderly as found by Barron
SA et al (1976) [16].

From the present study it can be concluded that
the length  of  anterior  horn is more in males as
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compared to females. In relation to the side , the length
of anterior horn is greater on  the left side as compared
to the right side.

According to Glydensted C. et al(1977) [18], Takeda
and Matsuzawa et al (1985) [21], and D’Souza e Dias
Medora C. et al (2007) [20] the left lateral ventricle
was larger than the right one and both were larger in
males. Present study also found same results for the
length of anterior horn is larger in males as compared
to females.

In relation to the side , the length of anterior horn is
greater on  the left side as compared to the right side

Conclusion

Present study has made an attempt to define
morphometric measurement of length of anterior horn
of lateral ventricle of brain and to find its changes in
relation to age, gender and side. This data will be
helpful to neurosergons, radiologist and clinician for
making the diagnosis.
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