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Abstract- Multiple sclerosis impacts approximately 2.8 million people globally, yet Middle Eastern populations
remain significantly underrepresented in neuroimaging studies despite higher regional disease prevalence, which
constrains understanding of population-specific pathological features and hinders development of tailored
treatment strategies. Comprehensive comparative investigations between MS patients and healthy individuals are
crucial for identifying disease-specific brain alterations and defining normative biomarker ranges. This
retrospective observational investigation examined 1,381 participants (1,000 healthy controls, 381 MS cases)
from Northwest Iran, employing deep learning architectures for automated FLAIR sequence analysis.
Neuroanatomical classification distinguished periventricular, paraventricular, and juxtacortical white matter
lesions, with statistical evaluations incorporating age-gender stratification and comprehensive correlation
analyses of ventricular and lesion metrics. The attention U-Net architecture demonstrated clinically viable
performance (Dice coefficient: 0.858; Intersection over Union: 0.756). MS participants exhibited 5.5-fold

elevated lesion loads across age groups relative to controls, with normalized proportions increasing from 0.13%
to 0.71% (p<0.001; effect size r=0.82). Periventricular lesions constituted the majority of total burden
(58.02+28.35%), with notable gender-specific anatomical distribution differences. Age-related associations were
more pronounced in MS cases (ventricular proportion: r=0.319; lesion load: r=0.230) versus healthy individuals.
This investigation establishes validated population-specific reference values for MS neuroimaging biomarkers in
Middle Eastern cohorts, demonstrating distinctive lesion accumulation characteristics with marked
periventricular predominance. The automated segmentation methodology and statistical approach address
significant representational gaps in international MS research.
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