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In this study, we performed lesion analysis and longitudinal examination of
brain structure changes in multiple sclerosis using 3D synthetic MRI. We compared myelin maps from
synthetic MRI with other myelin imaging techniques, evaluated periventricular myelin gradients in
MS, and conducted longitudinal analyses in relapsing-remitting and secondary progressive MS. The
results showed: 1) Strong correlations between myelin volume fraction and inhomogeneous
magnetization transfer, indicating they measure different aspects of myelin. 2) Periventricular
myelin loss gradients in MS correlate with clinical severity. 3) Longitudinal changes in myelin and
axonal damage can be assessed with synthetic MRI, potentially serving as imaging biomarkers for
diagnosis, monitoring, and treatment evaluation in MS. These findings provide valuable insights into

MS pathology and establish the utility of synthetic MRl for elucidating disease mechanisms and
clinical management.
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