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Abstract:

Background: The third ventricle, critical for cerebrospinal fluid dynamics and located near
crucial neuroendocrine regions like the hypothalamus and thalamus, shows variations in
morphology influenced by age and gender. These variations may relate to neurological
conditions and cognitive changes, necessitating a deeper understanding through Magnetic
Resonance Imaging (MRI).

Methods: This cross-sectional study involved 100 participants, stratified equally by gender and
distributed among five age groups (20-70 years), without neurological or psychiatric disorders.
High-resolution MRIs were used to assess the third ventricle dimensions. Width, height, and
length measurements were analyzed using statistical methods to explore relationships with age
and gender.

Results: The study found a moderate positive correlation between age and third ventricle width
(r=0.45, p <0.01), indicating an increase in size with age. Additionally, males exhibited a
slightly larger third ventricle width compared to females. These findings suggest that
ventricular size may be a potential biomarker for aging and neurodegenerative processes, with
gender differences possibly influencing disease susceptibility and progression.

Conclusion: The morphological changes in the third ventricle related to age and gender have
significant implications for diagnosing and understanding the pathophysiology of
neurodegenerative diseases. While insightful, the findings are limited by the study's sample
size and its cross-sectional nature. Future research should expand on these results with a larger,
more diverse cohort and consider longitudinal studies to better understand the implications of
third ventricle morphology changes over time.sThe human brain, a complex and dynamic
organ, undergoes various structural and functional changes across the lifespan, influenced by
numerous factors including genetics, environment, health status, age, and gender. Among the
structures of interest within the brain, the third ventricle, a narrow cavity located deep within
the cerebral hemispheres, serves as a critical component of the brain's ventricular system,
facilitating the flow of cerebrospinal fluid (CSF) throughout the brain and spinal cord. This
ventricle's proximity to vital structures such as the hypothalamus and thalamus underscores its
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importance in neuroendocrine regulation, making its study via Magnetic Resonance Imaging
(MRI) of paramount importance for un derstanding a wide array of neurological conditions and
the aging process itself [1].

Recent advancements in MRI technology have propelled forward our understanding of brain
anatomy, allowing for the in-depth study of the third ventricle in unparalleled detail. The
precise imaging capabilities of MRI not only facilitate the visualization of changes in
ventricular size and shape but also enable the assessment of these changes in relation to age
and gender [2]. This is particularly relevant given the growing body of evidence suggesting
that the morphological characteristics of the third ventricle can vary significantly across
individuals, potentially reflecting or even predicting cognitive changes, susceptibility to
neurological diseases, and responses to therapies.

The correlation of the third ventricle's morphology with age and gender is not merely an
academic curiosity but a crucial area of investigation with profound clinical implications. Age-
related changes in ventricular size, for example, have been associated with cognitive decline
and the development of neurodegenerative diseases such as Alzheimer's. Understanding these
changes and their normative ranges is essential for distinguishing between healthy aging and
early signs of pathology. Moreover, gender differences in brain structures have been observed,
with potential implications for disease susceptibility, progression, and response to treatment.
This underscores the necessity for gender-specific analysis in neurological research and clinical
practice [3].

Building upon these considerations, this original article embarks on a comprehensive
examination of the third ventricle's morphological characteristics as depicted by MRI, focusing
on how these characteristics correlate with the individual's age and gender. By synthesizing
findings from recent research, employing robust methodological approaches, and delving into
the biological and clinical significance of observed patterns, this article aims to enrich our
understanding of the third ventricle in the context of brain health and disease [4] .

In pursuit of this aim, we will first review the existing literature to outline the current
knowledge and gaps regarding the third ventricle's morphology and its implications. Following
this, we will detail the methodologies employed in contemporary research for assessing the
third ventricle via MRI, highlighting the techniques and criteria used for measurement and
analysis. Subsequent sections will present and discuss the findings from our investigation,
emphasizing the significance of age and gender differences in the third ventricle's morphology.
Finally, we will explore the potential clinical applications of our findings, considering how they
could inform diagnostic criteria, therapeutic strategies, and future research directions.

Through this detailed exploration, we aspire to contribute valuable insights to the fields of
neurology and neuroscience, highlighting the critical role of individual differences in brain
structure when assessing and addressing neurological health and disease.

Methodology
Setting

This study was conducted in the Department of Radiology at a tertiary care hospital. The
department is equipped with advanced Magnetic Resonance Imaging (MRI) facilities,
including a high-resolution 3T MRI scanner, which was utilized for obtaining detailed images
of the brain, specifically focusing on the third ventricle.
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Participants

A total of 100 participants were enrolled in this study through a convenience sampling method.
The participants were divided equally among genders (50 males and 50 females) and stratified
into five age groups (20-30, 31-40, 41-50, 51-60, 61-70 years), with 10 males and 10 females

in each age group.

Inclusion Criteria

Participants aged between 20 and 70 years.

Participants willing to give informed consent for participation in the study.
Participants with no history of neurological or psychiatric disorders.

Participants without any contraindications to MRI, such as pacemakers, cochlear implants, or
claustrophobia.

Exclusion Criteria
Participants with a history of neurosurgery or brain injury.

Participants diagnosed with any neurodegenerative diseases, such as Alzheimer’s disease,
Parkinson’s disease, or multiple sclerosis.

Participants with a history of significant alcohol or substance abuse.
Participants with any known congenital abnormalities of the brain.
Participants with artifacts on MRI images due to movement or metal implants.
Procedure

MRI Acquisition

All participants underwent MRI scans using a 3T MRI scanner equipped with an 8-channel
head coil. The imaging protocol was standardized to include high-resolution T1-weighted
images with the following parameters: repetition time (TR) = 1900 ms, echo time (TE) =2.26
ms, flip angle =9°, field of view (FOV) =256x256 mm, matrix size = 256x256, slice thickness
= 1 mm, and no gap between slices. Special attention was given to obtaining high-quality
sagittal and axial images to visualize the third ventricle clearly.

Image Analysis

The MRI images were analyzed by two experienced radiologists who were blinded to the
participants' age and gender. The third ventricle's width, length, and height were measured
using the hospital’s standard DICOM viewer software. The width was measured at the widest
part of the third ventricle on axial images, the height was measured from the floor to the roof
in the sagittal plane, and the length was measured from the anterior to the posterior commissure
in the sagittal plane. Any discrepancies between the measurements of the two radiologists were
resolved through consensus.

Statistical Analysis

The data were analyzed using statistical software (SPSS version 26.0). Descriptive statistics
were used to summarize the demographic characteristics of the study population and the

354
Vol. 20, No. 1. (2024)
E ISSN: 1672-2531



Chinese Journal of Evidence-Based Medicine

morphometric measurements of the third ventricle. The correlations between the third
ventricle's dimensions and age, as well as gender differences, were assessed using Pearson's
correlation coefficient and independent samples t-tests, respectively. A p-value of less than 0.05
was considered statistically significant.

Ethics Approval

This study was conducted in accordance with the Declaration of Helsinki and approved by the
Institutional Review Board (IRB) of the hospital. Written informed consent was obtained from
all participants before enrollment in the study.

Results
Demographic Characteristic Total (N=100) Male (n=50) Female (n=50)
Age (years)
20-30 20 10 10
31-40 20 10 10
41-50 20 10 10
51-60 20 10 10
61-70 20 10 10
Mean Age 45 +£15 45+ 15 45+15
History of Neurological Disorders 0 0 0

Age

4.6.0 10.0 G.0.0 3..00

Ventirircle

This scatterplot shows the relationship between the participants' age and the width of the third
ventricle. The x-axis represents the age of the participants, while the y-axis represents the width
of the third ventricle in millimeters. Each point represents a participant, with male participants
shown in blue and female participants in pink.
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r=0.45,p <0.01, indicating a moderate positive correlation, suggesting that the third ventricle
width tends to increase with age.

Figure 2: Shows the zoomed in and out views of the third ventricle
Discussion:

The findings of this study offer significant insights into the correlation between the third
ventricle's dimensions and age and gender. Consistent with prior research, our results revealed
a moderate positive correlation between age and the width of the third ventricle (r = 0.45, p <
0.01), suggesting that as individuals age, there is a discernible increase in the width of the third
ventricle. This correlation may reflect the natural process of brain aging, including the potential
loss of brain volume and changes in cerebrospinal fluid dynamics[5-7] .

Interestingly, our study also found gender differences in the third ventricle's width, with males
showing a slightly larger width on average than females (t = -2.58, p < 0.05). This finding
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aligns with existing literature suggesting gender-specific differences in brain structures, which
may have implications for understanding gender-specific risks for neurological diseases[6] .

The increase in third ventricle width with age observed in our study echoes findings from
previous research, indicating that ventricular enlargement may serve as a biomarker for aging
or neurodegenerative processes[8]. The precise mechanisms underlying these changes remain
a subject of ongoing investigation, with potential factors including the differential impact of
aging on brain parenchyma, variations in CSF dynamics, and the resilience of brain structures
to age-related atrophy.

Furthermore, the gender differences observed in third ventricle dimensions in our cohort
underline the importance of considering gender as a factor in neurological assessments and
research. These differences might be attributable to variations in hormonal influences, genetic
factors, or differential susceptibility to environmental factors, each of which could influence
brain morphology [9,10].

Conclusion

Our study's findings should be interpreted in the context of its limitations, including the
relatively small sample size and the cross-sectional design, which precludes causal inferences.
Additionally, the use of a single MRI modality and measurement technique may limit the
generalizability of our findings. Future research should consider longitudinal designs, larger
and more diverse populations, and multimodal imaging approaches to further elucidate the
relationship between third ventricle dimensions and neurological health.
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