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ABSTRACT 

Context: Brain is the most majestic and intricate organ in the human body. The ventricular system 

consists of a series of interconnecting spaces and channels within the brain which are derived from 

the central lumen of the neural tube. Third ventricle is the cavity of diencephalon that lies between 

the two thalami and is related to the most important structures of brain. Abnormality arising from 

any of these structures can obstruct the third ventricle affecting the cerebrospinal fluid  drainage. It 

is important to distinguish the pathological ventricular enlargement from age related ventricular 

enlargement. 

Aims: To estimate the transverse diameter of third ventricle with respect to age using magnetic 

resonance and imaging in adults of Kashmiri population. 

Settings and Design: Observational study 

Methods and Material: The axial MR images of 100 patients were reviewed in the Department of 

Radiodiagnosis, GMC, Srinagar. The transverse diameter of third ventricle was taken at the level of 

interventricular foramen between the two thalami. 

Statistical analysis used: SPSS 

Results: The transverse diameter of third ventricle ranged from 2.1mm -8.29mm with a mean of 

4.17mm. The results revealed a significant increase in the transverse diameter with increasing age. 

Conclusion: Knowledge about the mean width of third ventricle in different age groups and in 

either gender may help to distinguish the pathological ventricular enlargement from age related 

ventricular enlargement. 

Key-words: ventricular system, Third ventricle, Morphometry, Magnetic resonance and imaging. 
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INTRODUCTION: 

Brain is the most intricate and majestic organ in the human body. Aging leads to certain structural 

changes in brain which are considered normal. It is most commonly associated with reduction in the 

size of brain tissue leading to enlargement of the ventricles and thereby increase in cerebrospinal 

fluid volume.
1
 The cerebral ventricular system consists of a series of interconnecting spaces and 

channels within the brain derived from the central lumen of embryonic neural tube. The ventricular 

system consists of two lateral ventricles which communicate with the third ventricle via 

interventricular foramen (foramen of Monro) and the latter is caudally continuous with fourth 

ventricle, a white tent shaped cavity between brain stem and cerebellum via cerebral aqueduct.
2 

The third ventricle is the cavity of diencephalon that lies between the two thalami.It is related to 

some important structures of brain including optic chiasma, anterior commissure, fornix, 

telachoroidea , hypothalamic structures, infundibulum, mammillary bodies and tegmentum of 

midbrain.
3
 

Abnormalities arising from any of these structures can obstruct third ventricle that may affect the 

CSF drainage causing hydrocephalus in infants or raised intracranial pressure in adults (causing 

hypothalamic symptoms like obesity and diabetes insipidus).
4
 Widening of third ventricle is caused 

by blockage of cerebral aqueduct. Various neurodegenerative disorders are also associated with 

ventricular enlargement. The study of ventricular measurement is important for diagnosis and 

evaluation of various pathologies.
5
 The aim of this study was to obtain data regarding the normal 

width of third ventricle taking into account various age groups and to find out any gender disparity 

if present. 

MATERIALS AND METHODS: 

100 MR images of patients were observed from the records of Department of Radio diagnosis, 

Government Medical College, Srinagar. The study group comprised of the patients referred for MRI 

brain due to various indications. The MR images declared radiologically normal in terms of cerebral 

ventricles and brain parenchyma were randomly collected. 

The transverse MR images of 50 males and 50 females with age ranging from 18 to 60 years were 

reviewed.  The MRI was taken on 0.5 tesla. The third ventricle was identified as a midline structure 

between right and left thalami. Width of the third ventricle was measured in millimeters at the level 

of interventricular foramen of Monro. Statistical analysis was done to obtain range, mean, standard 

deviation with respect to various age groups as shown in table. 

RESULTS: 

 
Photograph 1 Showing width of third ventricle in axial section of MRI below the interventricular 

foramen of Monro. 
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Width of the third ventricle of normal human brain measured on MRI with respect to age of the 

study population revealed width of the third ventricle to be in the range of 2.17 to 8.29 (Table 

1).The mean width of third ventricle was 4.1mm in 40 subjects (males and females). The width of 

third ventricle increases as age increases, which was statistically significant (p value < 0.05). 

The mean width of third ventricle in both the sexes was 

 

Table1 :width of third ventricle in various age groups 

Age 

(years) 

N Mean(mm) SD Minimum Maximum P 

Value 

<20 15 2.6567 0.1307 2.24 3.34 0.00 

21-30 20 3.8650 0.27028 2.17 5.28 

31-40 40 4.1088 0.13775 2.53 5.58 

41-50 20 4.6900 0.20730 3.20 5.62 

50+ 5 8.2900 0.00000 8.29 8.29 

Total 100 4.1675 0.14351 2.17 8.29 

(SD- Standard deviation, mm- millimeter, P-value- Probability value) 

 

DISCUSSION: 

Brain regression involving both cerebrum and cerebellum starts in seventh decade and then 

accelerates with age.
6
 There is gradual increase in ventricular size between the first and sixth 

decades accompanied by dramatic increase in the eighth and ninth decade.
7  

It is often  challenging  

to determine if the brain ventricles are within normal limits or enlarged with the age of patient. It is 

therefore necessary to define normal ventricular size range. This study was undertaken for the 

morphometric assessment of third ventricle with the help of MRI. In this study 100 MR images that 

were reported radiologically normal, were analysed and maximum width of third ventricle was 

measured with respect to age and gender. 

 

Third ventricle is a narrow slit like cavity between the two thalami. Normal size of the ventricles on 

CT and MRI has been found to be less than 5mm in children, less than 7mm in adults under  60 

years of age and less than 9mm in adults above 60 years.
8  

Dimensions of third ventricle have been 

measured by various methods. In  Brinkman et al(1981) conducted a CT based study where a 

comparison was made between the ventricular dimensions of 28 patients with Alzheimer`s dementia 

with that of 30 elderly persons with no history of neurological disease. This study revealed 

maximum width of third ventricle to be 5.9mm.
9
 In  Soininen et al (1982) conducted a CT based 

study on 57 patients with Alzheimer dementia, 19 patients with multi infarct dementia and 85 

controls of similar age and sex noted maximum width of third ventricle as 9.2mm in normal 

controls with higher values in males. 
10

 Another CT based study was conducted by Le May 

M(1984),  evaluating CT scans of 140 normal subjects where  mean width of third ventricle was 

reported between 0 to 4mm.
11 

 In present study we observed  the third ventriclar  width ranging 

from 2.17 to 8.29mm (mean=4.17mm). The ventricular width was found to be 2.24mm in the 

subjects who were 11 to 20 years of age, the results displayed an incremental pattern reaching 

8.29mm in more than 50 years of age. 

 



European Journal of Molecular & Clinical Medicine  

 
   ISSN 2515-8260     Volume 10 Issue 04, 2023 
 

1212 

The maximum width of third ventricle was 8.29mm in our study which was nearly similar to that 

reported by Kohlmeyer and shamena (1983).
12

 The results revealed higher third ventricular width 

compared to many other previous studies. 
13 - 16

 Our results were almost similar to the studies 

conducted by other authors. 
5,17

 In contrast to some studies which reported still higher values for 

third ventricular width.
18-21

 This difference in dimensions could be due to difference in the methods 

of study and measurement: MRI, CT etc or the selection of study population (demography, age 

group). In this study a consistent age related increment was seen in ventricular width, which has 

also been reported previously in other studies. 

CONCLUSION: 

The mean width of the third ventricle increases as the age advances, which was statistically 

significant (p value<0.05).The knowledge of measurement of ventricular system of brain helps to 

differentiate pathological ventricular enlargement from the age related ventricular enlargement. 
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