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About the cover

Alzheimer's disease (AD) is a primary, progressive degenerative
disease of the central nervous system, and has been currently
considered the fourth-leading cause of death. As lacking of
effective treatments for AD, a growing body of studies have
focused on the precursor stage of AD—mild cognitive impairment
(MCT). However, the differences of brain structural abnormalities
between AD and MCI and their relationship with clinical
manifestations are still largely unclear.

The corpus callosum, which is the largest nerve fiber bundle in
human brain, connects the two cerebral hemispheres. It is the
structural basis of information exchange and coordination between
the two hemispheres. The specific regions and severity of the
corpus callosum damage in AD and MCI remain controversial,
which may be attributed to the insufficient segmentation of the
corpus callosum in previous diffusion tensor imaging studies. A
recent study created a high-resolution trancallosal tract template
(TCATT), which identified 32 trancallosal tracts connecting the
interhemispheric homologous brain areas. The TCATT template
overcomes the difficulty of accurately mapping the corpus
callosum fiber bundles to the connected brain regions, providing
an effective tool for precisely identifying the damaged locations of
the corpus callosum in AD and MCI.

This study used TCATT template to analyze and compare the
fine microstructure of the 32 trancallosal tracts in AD, MCI and
healthy control groups. The commonly used diffusive metrics, i.e.
fractional anisotropy (FA) and mean diffusivity (MD) were
calculated based on diffusion tensor imaging. One-way analysis of
variance (ANOVA) was used for comparison between groups,
followed by post hoc comparison (LSD-7). Finally, in the AD and
MCI groups, Pearson correlation analysis was performed between
the diffusive metrics (FA and MD) of trancallosal tracts with
Montreal Cognitive Basic Assessment (MoCA_B) scores and
Activities of Daily Living (ADL) scores. The results showed that
structural damage of the corpus callosum was more severe and
extensive in AD group than that in MCI group. In AD group,
interhemispherical microstructure damage (decreased FA values
and increased MD values of trancallosal tracts) was significantly
associated with the ADL scores, suggesting that the severity of the
trancallosal tracts damage may be used as an important reference
index to assess the ability of living activities in AD. Please see text
page 9.
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