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Abstract

Purpose: An observational study was done on 240 patients 
(140 male and 10 female) to assess sexual dimorphism 
and its correlation with age in the size of third ventricle 
of human brain in North-west Ethiopia adult population. 

Methods: The study was conducted between January 2019 
and June 2019 in the University of Gondar Comprehensive 
Specialized Hospital, Ethiopia. Written consent was taken. 
The computed tomographic measurements of third 
ventricular height and width were performed on both 
genders. 

Results: Two – tailed t-test analysis indicated no 
statistically significant difference (p>0.05) between mean 
third ventricle size (height and width) of male and female 
subjects. In all measurements, the mean third ventricle 
size of male was greater than female. 

Conclusion: This study provided the normal reference 
value and range of adult third ventricle size in both 
genders for the adults of Northwest Ethiopia, which will be 
crucial for clinical assessment of ventriculomegaly under 
any pathological conditions.
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Introduction

The human brain is most complex and not yet fully understood 
organ [1]. The third ventricle is a slit like cleft between the 
two thalami that may undergo enlargement due to different 
pathological conditions [3]. It communicates frontally with 
the lateral ventricles through the interventricular foramina (of 
Monro) and occipitally with the fourth ventricle through the 
cerebral aqueduct (of Sylvius) [3].

Ventriculomegaly is a clinically imperative finding that is related 
with a number of illness. An alter in third ventricle size may be 
due to its own involvement in a disease process or it can be 
a manifestation of a disease process elsewhere in the brain 
parenchyma. Subsequently, it is vital to evaluate ventricular size 
when doctors assess patients [1]. Evaluation of ventricular size 
helps in the diagnosis of a disease process or determining the 
forecast of ventricular shunting [2].

Ventriculomegaly, or expansion of the third ventricle, is a 
common feature of many neurodegenerative diseases, including 
Alzheimer’s Disease (AD) and CTE (4). Ventricle expansion in 
aged subjects with cognitive impairment is strongly correlated to 
increases in both cognitive decline and altered CSF metabolites 
that are known biomarkers for AD [4,5]. Ventriculomegaly is 
also strongly correlated to normal aging [6].

The third ventricle is broadening in an assortment of clinical 
conditions: such as schizophrenia, hydrocephalus, tumors, 
and as well as aging which could lead to dementia [6,7]. There 
was shortage of literary works within the estimation of third 
ventricle measure in radiology hone of the ranges of the size 
of cerebral ventricles for the Ethiopian populations. Right now, 
utilized reference values were drawn from other populaces with 
races that have diverse epidemiological, statistic and anatomical 
dissemination. 

Radiologists were regularly confronted with issues of choosing 
whether ventricles are inside ordinary limits or broadened for a 
patient’s age and sex. This has been a personal decision based 
on experience [4]. Be that it may, there was bound to be judg-
mental blunders coming about in misdiagnosis. One such con-
dition that comes about in a require for CT scan evaluation is 

hydrocephalus.

Our study was pointed to provide computed tomography-based 
linear measurements of third ventricle of human brain in pop-
ulation of North-west Ethiopia which was lost till date and to 
discover the regulating information. We attempted here to 
observe the sexual dimorphism on size of third ventricle in the 
study population.

Materials and Methods

The cross-sectional and observational computed tomography 
measurement of third ventricle size was done using cranial CT 
scans obtained from Department of Radiodiagnosis in Univer-
sity of Gondar comprehensive specialized hospital. The study 
group comprised of referred patients reporting for CT scan of 
head region due to various indications. CT scans reported radio-
logically normal in terms of cerebral ventricles and brain paren-
chyma were collected in a DVD for analysis.

The study involved 240 ordinary subjects (140 males and 100 fe-
males) from 18 to 79 years old, categorized into various groups; 
18-30 years, 31-40 years, 41-50 years,51-60 years and above 60 
years. CT scan images of head region belonging to study sub-
jects were procured from the Department of Radiodiagnosis. 
Approval was sought from the Ethics committee of university of 
Gondar school of medicine some time recently the begun.

All CT scans were performed on 64-slice multidetector spiral 
CT scanner by trained and experienced radiologists under stan-
dardized conditions. CT was done in axial transverse scanning 
and optimum patient preparation and positioning was taken 
care of. After obtaining the view in lateral projection (120kVp; 
30mA) orbito-meatal line was drawn and a line was drawn at an 
angle of 15 – 20 degrees to and 1 cm above it, representing the 
lowest tomographic section, which passed through the base of 
skull. The sections were taken with slice thickness of 5mm and 
increment of 10mm. Images were reconstructed at slice thick-
ness of 1.25mm without any overlap.

CT scan images were collected in the DVD with relevant patient 
information. Analysis of digital images was done on personal 
laptop, using software tool Radiant DICOM Viewer (64-bit). The 
measurement was calibrated to nearer 0.1 mm.
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Third ventricle was marked as a mid-line structure between right 
and left thalami. Width of third ventricle was measured in mm 
(millimeters) at the level of interventricular foramen (foramen 
of Monro) and was taken as the maximum distance between 
the two thalami at this level. The height of the third ventricle 

could not be measured as its posterior marker the pineal gland 
was not seen in CT scan sections of all patients. The maximum 
third ventricular width (Figure 1) and the maximum third ven-
tricular height (Figure 2) were measured in mm. The data were 
entered into Ipinfo, version 7 and analyzed using the IBM SPSS 
Statistics, version 20. The means (± standard deviation), ranges, 
minimum, maximum, and the 95% confidence intervals for the 
mean (in order to include the true population, mean in 95% of 
the cases) were all calculated. P- Value less than 0.05 is consid-
ered as statistically significant.

Results

A total of 240 adults comprising 140 (58.33%) males and 100 
(41.67%) females were recruited. 

The width of third ventricle reported gradual increment from 
the age group of 31-40 years to the age greater than 50 years. 
The maximum mean of third ventricle height was found in the 
age group of 41-50 years (Table 1).

Two – tailed t-test analysis showed a statistically not significant 
difference (p>0.05) between third ventricle size of male and fe-
male subjects. In both measurements, the mean third ventricle 
size of male were greater than female (Table 2). The maximum 
measurement found for the third ventricle height and width in 
male and female were 18.12cm, 7.32cm and 16.48cm, 6.76 re-
spectively (Table 3).

Pearson`s correlation finding indicated positive correlation 
between both parameters with age. The TVW and TVH were 
statistically significant (p<0.05) weak correlation (r˂0.3) with 
age (Table 4).
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Measurements Age Mean S. D 95%CI(LL) 95%CI(UL) Min Max N 
TVW (mm) 18-30 2.82 1.27 2.53 3.12 1.86 5 103

31-40 2.67 0.96 2.34 2.98 1.86 6.00 53
41-50 2.97 1.08 2.67 3.30 1.86 5.5 64
˃50 3.93 0.80 3.57 4.36 3.00 7.32 20

TVH (mm) 18-30 13.3 2.16 12.62 13.59 6.85 16 103

31-40 13.79 1.90 13.17 14.41 10 18 53

41-50 14.00 1.61 13.50 14.49 10 18 64
˃50 13.93 1.33 13.16 14.6 12 18.12 20

Table 1: Measurements made on the transverse diameter and height of third ventricle participants at different 

age groups in the University of Gondar Comprehensive Specialized Hospital, Northwest Ethiopia, 2019

Figure 1: Axial CT image of the brain showing the 

maximum width of the third ventricle

Figure 2: Axial CT image of the brain showing the 

maximum height of the third ventricle 
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 Variables

 Male  Female
Independent

Sample Test

P value

)P<0.05(

Confidence 95%

interval of the

difference Mean SD  Mean SD
 Lower  Upper

 Height 13.57 1.64 13.52 2.22 1.66 0.87 -0.55 0.66
 Width 2.98 1.13 2.85 1.10 0.703 0.48 -0.23 0.49

Table 2: Independent sample test for mean difference of third ventricle size by 

sex, computed tomography study of third ventricle, Northwest Ethiopia, 2019

Physical data
 Range  Male  Female

 Minimum  Maximum  Minimum  Maximum  Minimum  Maximum
 Height 6.85 18.12 8.23 18.12 6.85 16.48
 Width 1.86 7.32 2.12 7.32 1.86 6.76

Table 3: Maximum and minimum measurements of third ventricle in 

mm. computed tomography study, Northwest Ethiopia, 2019

TVD TVH

)Age (in years
Pearson Correlation 203. 184.
Sig.(2-tailed) 009. 018.
N 240 240

Table 4: Pearson`s correlation of third ventricle size with age of the study 

subjects, CT study of the third ventricle, Northwest Ethiopia, 2019

Discussion

Present study analyzed computed tomography of 240 patients 
that were reported radiologically normal; and maximum width 
and height of third ventricle of brain was evaluated with respect 
to age and gender in the southwest Ethiopia.

The third ventricle is a slit-like cavity, lies between the right and 
the left halves of the diencephalon (between two halves of the 
thalami). It communicates with the lateral ventricles above via 
interventricular foramina of Monro and with the fourth ventri-
cle below via the cerebral aqueduct of Silvius [2]. 

Very recent retrospective study conducted on 250 subjects in 
India reported the mean scores of third ventricle width was 
(5.8±2.10 mm) [8]. Similarly, the range in the current study of 
the third ventricle width was between 1.86 to 6.76 millimeters 
in females, 2.12 to 7.32 millimeters in males and there was a 
steady rise across age groups until the fifth decade, after which 
there was a sharp rise. This is because in normal aging ventri-
cles undergo compensatory dilatation with increasing age due 
to factors such as cortical atrophy, expected feature at this age 
range [6].

A prospective cohort report of Saudi Arabia revealed that the 
mean width of third ventricle was 5.57 + 1.60 in 152 subjects 

(males and females). The width of third ventricle increases as 
age increases, which was statistically significant (P-value < 0.05) 
[9].

A prospective study conducted among adult Indian people re-
vealed that the width of the third ventricle was observed to be 
greater in males (3.47 ± 1.07, 95% CI 3.32 - 3.62 mm) than in 
females (3.31 ± 0.94, 95% CI 3.16 - 3.46 mm) and this difference 
was statistically insignificant (T= 1.470 p= 0.164). However, the 
height of the third ventricle was observed to be greater in fe-
males (18.86 ± 8.36, 95% CI 17.52 – 20.21 mm) than in males 
(17.97 ± 2.76, 95% CI 17.59 -18.35 mm), which was statistical-
ly insignificant (T= -1.429 p= 0.154). They found that the third 
ventricle width and height increase with increase in age of both 
males and females [10]. On the other hand, report from North 
West Nigeria indicated that the mean width and height of the 
third ventricle in the males (5.25 ± 1.32 mm and 27.84 ± 1.53 
mm) were greater than those of the females (5.34 ± i1.38 mm 
and 25.42 ± 1.43 mm) respectively and these differences were 
statistically significant, P = 0.0209 (<0.05) [11].

A study conducted in North Indian population revealed that 
Mean width of third ventricle increased from 2.31 mm to 5.94 
mm in males and from 2.51 mm to 5.92 mm in females as the 
age progressed. Furthermore, maximum width of third ventri-
cle was more in males than females for all the age groups except 



between 18- 30 years where it was more in females (2.51±1.38 
mm) than males (2.31±1.55 mm) though not statistically signif-
icant [12].

In our study, we observed third ventricle width and height rang-
ing between 1.86-7.32 mm and 6.85-18.23 mm respectively. 
Ventricular width was found to be 2.6 mm among subjects who 
were 31-40 years of age, and it displayed an incremental pat-
tern reaching 3.9 mm in >50 years of age. Width of third ven-
tricle was more in males than females across all age groups. 
Our findings were in conformation to those of Brinkman et al. 
(1981) who also reported higher values in males [5].

Conclusion 

In this study, it was observed that diameter of third ventricle 
was 2.98 mm, 2.86 mm in males and females respectively. The 
third ventricle size were larger in males. The size of third ven-
tricle increased with age. So far, the current study will provide 
useful information about the normal size of third ventricle while 
diagnosing hydrocephalus, schizophrenia, psychotic disorders 
and other pathologies causing ventriculomegaly.
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