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Agenda 

¸ Evidence for brain atrophy in MS 

best measurement technique? 

¸ Clinical relevance of brain atrophy 

group-level predictive value 

¸ Effect of treatment on brain atrophy 

surrugate marker of neurodegeneration 

¸ Single-subject predictive value 

thresholds and caveats  



Early MS: inflammation 
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Postmortem MRI  axonal loss 
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Imaging irreversible tissue damage  
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Atrophy measurement - SIENA 



Neurodegeneration  when and why? 

Oksenberg & Barcellos 

Genes Immun. 2005  
Trapp & Nave 
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Neurodegeneration  early & profound 

De Stefano, MAGNIMS study group, Neurology 2010 



Prognostic value of MRI  atrophy 

Minneboo JNNP 2008 



Cortical thickness in MS 

35-y male control 

mean CTh  2.53 

36-y CN-RRMS 

mean CTh  2.32 

34-y MCI-RRMS  

mean CTh  2.05 

Calabrese M, Neurology 2010 http://surfer.nmr.mgh.harvard.edu/ 



GM atrophy  acceleration in SPMS 

Fisher E. Ann Neurol 2008 



GM atrophy  more marked in SPMS 

Roosendaal SD, MSJ 2012 

GM atrophy best MRI predictor 

of both EDSS and PASAT 
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Thalamic atrophy in male MS 
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