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MRI acquisition parameters and preprocessing. MRI data were acquired using a 3.0 Tesla Philips 

Ingenia CX scanner (Philips Medical Systems) with a dS Head 32-channel receiver coil and 

standardized procedures for subjects positioning. The following images were collected for the 

purpose of this study: sagittal 3D fluid attenuation inversion recovery (FLAIR), field of view 

(FOV)=256×256 mm, pixel size=1×1 mm, 192 slices, 1 mm thick, matrix=256×256, repetition time 

(TR)=4800 ms, echo time (TE)=270 ms, inversion time (TI)=1650 ms, echo train length 

(ETL)=167, acquisition time (TA)=6.15 min.; sagittal 3D T2-weighted turbo spin echo (TSE), 

FOV=256×256, pixel size=1×1 mm, 192 slices, 1 mm thick, matrix=256×256, TR=2500 ms, 

TE=330 ms, ETL=117, TA=3.45 min; sagittal 3D T1-weighted magnetization-prepared rapid 

gradient-echo (MPRAGE), FOV=256×256, pixel size=1×1 mm, 204 slices, 1 mm thick, 

matrix=256×256, TR=7 ms, TE=3.2 ms, TI=1000 ms, flip angle=8°, TA=8.53 min; axial pulsed-

gradient spin echo (PGSE) single shot DW EPI; 3 shells at b-value=700/1000/2855 s/mm2 along 

6/30/60 non-collinear directions and 10 b=0 volumes were acquired, FOV=256×256 mm, pixel 

size=2.5×2.5 mm, 60 slices, 2.5 mm thick, matrix=96×96, TR=5320 ms, TE=78 ms, TA=10 min. 

 Focal T2-hyperintense WM lesions were identified using a fully automated approach using 

the 3D FLAIR and 3D T1-weighted as input images.1 WM lesion load was calculated for each 

patient from the lesion masks. Normalized brain volume (NBV), normalized GM volumes (NGMV) 

and NWMV were measured from the 3D T1-weighted MPRAGE images using the FSL SIENAx 

software.2 Pre-processing of DWI included correction for off-resonance and eddy current induced 

distortions, as well as for movement using the Eddy tool within the FSL library.3 The DT was 

estimated by linear regression using DWI data at b=700 and 1000 s/mm2. Subsequently, fractional 

anisotropy (FA) maps were derived.4  
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