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Investigating the usefulness of time-dependent diffusion MRI in amyotrophic
lateral sclerosis
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We investigated whether the dependence of axial and radial diffusivities on
diffusion time yields clinically relevant biomarker of axonal morphology in the brains of patients
with amyotrophic lateral sclerosis (ALS). The results showed that axial diffusivity in the long-t
limit within the corticospinal tracts was greater in the patients, which may reflect the previously
reported fragmentation of mitochondrion within the axons. However, practically, this increase of
axial diffusivity could be captured with a single-t experiment and we could not establish an
additional benefit of the multi-t acquisition, likely because the shortest diffusion time available
was already close to the long-t limit. We also performed fixed-t DKI measurement, which demonstrated

microstructural alterations in the brains of ALS patients. The ALS-related changes of DKI had
spatial distribution in agreement with the knowledge from histology and showed correlation with
bulbar dysfunction.
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