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Introduction. Cognitive impairment affects more than 30% of patients with pediatric multiple sclerosis (MS), with involvement 

of attention, language, visual-spatial functions, spatial memory, executive functions and abstract reasoning.1,2 Aim of this study is 

to assess the patterns of regional abnormalities in the brain gray matter (GM) and white matter (WM) in pediatric MS patients 

according to their cognitive profile, using voxel-based morphometry (VBM). 

Methods. Using a 3.0 Tesla scanner, brain dual-echo and 3D T1-weighted scan were acquired from 35 pediatric MS patients (22 

girls, mean age=15.3 years, median EDSS=1.5, mean disease duration=2.1 years) and 16 gender- and age-matched controls. All 

patients underwent a neuropsychological assessment and patients with at least two abnormal tests were considered as cognitively 

impaired (CI). T2 and T1 lesion loads (LL) were calculated using Jim5 software. After refilling of T1-hypointense lesions3 on the 

3D T1-weighted images, VBM was performed using SPM8 and DARTEL4,5 (p<0.001, cluster extent 10 voxels). 

Results. Sixteen pediatric MS patients were CI. Compared to controls, pediatric MS patients had a significant atrophy of the left 

(L) thalamus, L lingual gyrus, several regions in the frontal lobes, right (R) caudate nucleus, L postcentral gyrus (PcG), R inferior 

temporal gyrus and L superior temporal gyrus (Figure A). Compared to controls and to cognitively preserved patients, CI patients 

had more severe atrophy of the bilateral precuneus, L lingual gyrus, L inferior frontal operculum, L insula, L middle temporal 

gyrus, and L PcG (Figure B). In pediatric MS patients, thalamic atrophy was significantly related to T2-LL (r=-0.52, p<0.001) and 

T1-LL (r=-0.58, p<0.001), while R precuneus atrophy correlated with the number of abnormal neuropsychological tests (r=-0.57, 

p<0.001) [Figure C]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions. In pediatric MS, GM atrophy is not limited to the thalamus (whose damage is strongly related to focal lesion 

burden), but also involves several cortical and subcortical regions. The assessment of the regional distribution of GM atrophy 

contributes explaining cognitive deficits in these patients. 
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