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Although age-related white matter lesion (WML) is an important substrate for cognitive impairment in the
elderly, the mechanisms whereby WML induces cognitive impairment are uncertain. Our findings in this
project suggested that diffusion tensor imaging (DTI) measures might be the most sensitive imaging
predictors in patients with WML. Understanding the imaging predictors for such disease will be useful in
monitoring disease progression and in devising surrogate marker for treatment trials.

In this project, we developed computing algorithms of successfully reconstructing neural fibers from DTI,
automatically grouping neural fibers into anatomical structures, and computing a set of new DTI
measurements from the grouped neural fibers. Clinical studies showed that the proposed DTI
measurements have much stronger correlations with cognitive impairments than conventional MRI
measurements. Our structure-wise measurements provide more precise ways of looking into region-
specific neurological functions than existing full brain statistics.

This project is an collaboration among Department of Electronic Engineering, Department of Medicine
& Therapeutics, and Department of Imaging & Interventional Radiology. It is funded by Shun Hing
Institute of Advanced Engineering. Prof. Xiaogang Wang from the Department of Electronic Engineering
is the principal investigator of this project. Some results of this project have been published on
Neurolmage, which has the highest impact factor (IF = 5.739, 5-year IF = 7.168) among all the medical
imaging journals. More journal submissions are under preparation.
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Figure 1. Reconstructed neural fibers from diffusion tensor MRI data. Colors indicate different
anatomical structures of brain white matter
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Figure 2. Reconstructed fibers of four anatomical structures: corpus callosum (magenta),
superior cingulum (blue), fornix (orange), and inferior cerebellar peduncle (green)
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