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Micro-structural changes in the brain associated with aging have been investigated with the use of Diffusion
MRI, enabling the characterization of white mater integrity under the Diffusion Tensor Imaging (DTI)
model and Fiber tractography. We aimed to study age-related changes in white matter micro-structure,
linked to functional alterations in proprioceptive skills for hand movements, previously reported in a
psychophysical (Landelle et al. 2018) and a fMRI (Landelle et al. 2020) study. To do so, we compared 20
Young and 20 Old participants’ diffusion images, using DTI-metrics (e.g., Fractional anisotropy (FA),
diffusivity measures) along the center of white mater tracts (TBSS, Smith et al. 2006), the Corpus Callosum
as our region of interest, and inter-hemispheric fiber-tracts connecting sensorimotor areas.

Figure. Reconstruction of the Motor tract (connecting bilateral primary motor cortices, in red) and Sensory
tract (connecting the primary somatosensory cortices, in light blue). The motor tract crosses at the 4%
segment of the Corpus callosum, with the somatosensory crosses at the 5™ .

Diffusion images were preprocessed, following B.A.T.M.A.N tutorial recommendations (Tahed! et al.
2020), using the FMRIB Software Library (FSL) and MRtrix3 software packages. Calculation of anisotropy
and diffusivity maps was done with FSL FDT (ditfit fucntion), and fiber tractography was implemented
with both MRtrix and Tractseg packages. Probabilistic fiber tracking was done by following the TractSeg
Pipeline (Wasserhelt et al., 2018), using the Constrained Spherical Deconvolution (CSD) method for tract
segmentation.

NOTE: FSL packages need a GPU system to analyze images. MRtrix package is able to manage image
file with nii.gz, .mif, and other formats, interchangeably. TractSeg requires the installation of both FSL
and MRtrix software.
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