Supplemental Material: Description of MRI processing and imaging sequences used to evaluate focal and multifocal brain abnormalities
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Supplemental Figure 3: Volumetric segmentation of MR images of one participant
Illustration of volumetric segmentation calculated using Freesurfer. Axial and frontal view of a T1 slice. Total white matter (right: green, left: white) and cortical gray matter (red) are colored in the T1 image of one study participant.


The processing of MR images included removal of non-brain tissue using a hybrid watershed/surface deformation procedure (Ségonne et al., 2004), automated Talairach transformation, segmentation of the subcortical white matter and deep gray matter volumetric structures (Fischl et al., 2002; Fischl et al., 2004; Ségonne et al., 2004) intensity normalization (Sled et al., 1998), tessellation of the gray matter/white matter boundary, automated topology correction (Fischl et al., 2001; Ségonne et al., 2007), and surface deformation following intensity gradients to optimally place the gray/white and gray/cerebrospinal fluid borders at the location where the greatest shift in intensity defines the transition to the other tissue class (Dale and Sereno, 1993; Dale et al., 1999; Fischl and Dale, 2000). This method uses both intensity and continuity information from the entire 3D MR volume in segmentation and deformation procedures to produce representations of cortical thickness, calculated as the closest distance from the gray/white boundary to the gray/CSF boundary at each vertex on the tessellated surface (Fischl and Dale, 2000). The following sequences were used to evaluate brain abnormalities: SPGR: T1 weighted three dimensional spoiled gradient echo pulse sequence, T2-weighted sagittal fast spin-echo sequence (repetition time (TR) = 10000ms, echo time (TE) = 95ms, field of view (FOV) = 260mm, matrix = 512x512mm, slice thickness (ST) = 3mm), 3D T2-weighted  fast spin-echo sequence (TR = 2800ms, TE = 95ms, FOV = 256mm, matrix = 256x256mm, ST = 1mm), SWI: Susceptibility-weighted sequence (SWI) (TR = 53ms, TE = 31ms, FOV = 240mm, matrix = 512x 512mm, ST = 3mm) and DTI: Diffusion tensor imaging (TR = 6500ms, TE = 85ms, FOV = 280mm, matrix 256x256 mm, ST = 3.6mm).
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