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[ Abstract] Objective We performed a diffusion tensor imaging (DTI) study to explore the value
of mode of anisotropy (MO) and other DTI-derived indices in assessing white matter fiber damage with mild
to moderate Alzheimer disease (AD) patients. Methods This study was a prospective study. From February
2015 to February 2018, 33 patients with mild to moderate AD according to criteria were prospectively
recruited as AD group at the First Affiliated Hospital of Wenzhou Medical University. Twenty healthy age-,
sex-matched volunteers were recruited as normoal conctrast (NC) group. All subjects were performed by
conventional brain MRI and DTI scans. The MO, anisotropic fraction (FA), mean diffusivity (MD), radial
diffusivity (RD) and axial diffusivity (AxD) of white matter fibers were obtained from DTI images after TBSS
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post-processing. The statistical analyses of DTI indices between AD group and NC group were carried out in
Functional MRI Software Library software.Results ~As compared with NC group, we found 1 cluster with
significant decrease FA and increase RD in AD group, the affected fibers involving bilateral anterior
thalamic radiation, corticospinal tract, cingulate gyrus, hippocampus, inferior fronto-occipital fasciculus,
inferior longitudinal fasciculus, uncinated fasciculus, superior longitudinal fasciculus (P<0.05). The MD
value increase(P<0.1) was found to coincide with the decrease of FA and the increase of RD, while no
significant increase or decrease in P<0.05. Three clusters of MO increases (P<0.05) accompanying with
increases of AxD were found in left anterior limb of internal capsule, bilateral posterior limb of internal
capsule, posterior forceps, left centrum semiovale and parietal lobe. Two clusters of MO decreases (P<0.05)
accompanying with decreases of FA and increases of RD were found in fornix, forceps, external capsule,
centrum semiovale and left frontal lobe. Conclusions The combination of MO with DTI routine tensor
indices (FA, RD, MD, AxD) can further reveal the microstructural damage of white matter fibers in AD,
especially to crossing-fibers. The abnormalities of MO combined with FA, RD and MD reveal the

degeneration of both bundles of crossing-fibers,and the abnormalities of MO combined with AxD reveal that
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the white matter damage was mainly caused by axon damage of one bundle of cross fibers.
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