
Appendix 1 

Lesion segmentation. Lesion segmentation was done on FLAIR images using lesion 

segmentation tool (LST) (version 2.0.15; http://applied-statistics.de/lst.html)[1]. To optimise 

lesion filling, gadolinium-enhancing regions (both lesions and other regions) were first 

removed, by applying an upper intensity threshold at the 98th percentile. Next, the FMRIB 

Software Library (FSL) (version 5.0.10; http://www.fmrib.ox.ac.uk/fsl) was used to fill in 

abnormal voxels in these preprocessed T1-weighted images using the lesion_filling tool[2]. 

Then only the filled lesion voxels were pasted back into the original post-contrast 3D T1-

weighted images to create the final lesion filled images.  

Morphological reconstruction. Cortical reconstruction and parcellation for (local) cortical 

volume and thickness measurement and subcortical segmentation were performed with 

FreeSurfer version 7.1.1, a freely available software package for academic use, available 

through online download (http://surfer.nmr.mgh.harvard.edu/). The technical details of 

FreeSurfer procedures have been previously described[3, 4].  

Quality control was performed by visual inspection, discarding cases with large segmentation 

errors. In cases where only specific anatomical regions were incorrectly segmented, we chose 

not to apply any manual corrections for these errors in our analyses. 

 

The Desikan-Killiany atlas[5] was used to extract cortical thickness measures (mean cortical 

thickness, left and right hemisphere). Furthermore, total cerebral GM and WM volume, total 

deep GM and thalamus volume (left and right hemisphere) were obtained. Because of 

frequent suboptimal segmentation of the temporal pole, this region was excluded when 

calculating the total GM volume. 
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