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Abstract:  
Spinal cord pathology is a major determinant of irreversible disability in progressive multiple sclerosis (MS). The 
demyelinated lesion is a cardinal feature. Given the well-characterised anatomy of the spinal cord, the study of 
lesion topography and its extent of inflammatory activity may provide important clues about disease 
pathogenesis. The vascular and meningeal compartments have been posited to play primary roles by previous 
neuropathologic and radiographic studies. However, these studies have been limited by statistical power and 
resolution, respectively. To address these limitations, we studied the largest cohort of cervical, thoracic, and 
lumbar spinal cord tissue derived from 119 pathologically confirmed multiple sclerosis cases. 
Immunohistochemistry was used to detect demyelination (proteolipid protein) and classify its inflammatory 
activity (CD68). Lesions were standardised onto anatomical templates and lesion proportional area was 
calculated. Permutation-based cluster analysis and mixed models were used to identify patterns in the 
distribution and extent of lesional pathology. In our cohort, spinal cord lesions were observed in 76.5% of cases. 
Cases were more likely to harbor lesions at the cervical level compared to the thoracic and lumbar regions. 
When stratified by histological classification, inflammatory activity (active or mixed active/inactive) was a salient 
feature observed in 67.2% of cases. The distribution of lesions consistently mirrored the vascular network with 
relative subpial sparing, arguing against an outside-in gradient of spinal cord demyelination in MS. Lesional 
pathology also exhibited a strong relationship with clinical disease milestones. Taken together, our findings 
suggest that 1) the upper regions of the spinal cord are more susceptible to severe lesional pathology, 2) spinal 
cord lesional pathology is a substrate underpinning a more aggressive disease course, 3) inflammatory spinal 
cord lesions are an unappreciated feature of progressive MS pathology, and 4) the vasculature is likely the 
primary site involved in the pathogenesis of spinal cord lesions.  
 


