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Supplementary data 
 
Diffusion-weighted images were processed using tools from the FMRIB Software 
Library (FSL) (1).  Eddy current-correction of the individual diffusion-weighted EPI 
images was performed using an affine transformation (2) and magnetic field 
susceptibility effects were corrected from B0 fieldmaps.  The diffusion tensor was 
calculated using the 12 diffusion images, and fractional anisotropy (FA) maps were 
created using equation A1 below, where λ1, λ2 and λ3 represent the three major axes of 
diffusion (3). 
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=FA   (Equation A1) 

 
Tract-based spatial statistics, a DTI analysis program bundled with FSL (1), was used to 
determine average fractional anisotropy values at the center of several tracts of interest, 
resulting in an fractional anisotropy skeleton of the major white matter tracts of the brain 
for each subject.  Using this approach, we could limit the contribution of partial volume 
effects at the edges of white matter tracts where tissue types overlap.  A common white 
matter skeleton was created using linear and non-linear transformations of each subject’s 
fractional anisotropy map to the fractional anisotropy map of a control subject with a 
median brain size.  Once closely aligned fractional anisotropy maps are achieved, a 
common white matter skeleton at the center of the major white matter tracts was 
generated, and the skeleton for each subject was comprised of the fractional anisotropy 
values that correspond to the highest fractional anisotropy at that position along the white 
matter tract.  Figure A1 demonstrates the FA skeleton of the control subject with median 
brain size overlayed upon the fractional anisotropy map. 
This skeleton was further segmented into several anatomically-defined tracts using the 
primary eigenvector and atlas information available in the FSL software package and 
based on probabilistic fiber tractography (4).  As a demonstration of this method, a left 
superior cingulum bundle region of interest  was segmented from the entire TBSS 
skeleton (Figure A2 left, inset).  A first mask was delineated using the Mori white matter 
atlas information for the left cingulum (Figure A2, upper right).  A second mask was 
generated from the voxel that demonstrated a dominant anterior-posterior orientation, 
further refining the anatomy-based mask (Figure A2 lower).  The resulting skeletonized 
left cingulum bundle was thus limited by both anatomic and primary eigenvector 
thresholds.  For tracts that did not have a mask in the FSL atlas, an initial manual 
segmentation was performed based on anatomic landmarks as found in the Mori white 
matter atlas (5). 
The resulting tracts from this procedure included bilateral forceps minor, cingulum 
bundle, medial corona radiata, superior longitudinal fasciculus and optic radiation regions 
of interest.  Additionally, six corpus callosum regions of interest were generated using 
standardized subdivisions (6): genu; rostral body, anterior midbody, posterior midbody, 
isthmus and splenium.  All tracts are demonstrated visually in Figure 2 in the manuscript.  
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These regions of interest were then used for the tract-specific anisotropy analysis as 
described. 
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Supplementary Figure A1 legend:  The FA skeleton of the control subject in red and 
yellow with median brain size overlayed upon the fractional anisotropy map. 
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Supplementary Figure A2 legend:  Segmentation of left superior cingulum bundle from 
the TBSS skeleton (Figure A2 left, inset).  Mori white matter atlas data for superior 
cingulum bundle used to mask a portion of this skeleton (Figure A2, upper right).  
Primary eigenvector with predominant anterior-posterior orientation used to further refine 
this mask (Figure A2 lower).   
 

 


