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Progress in brain network construction for patients with Alzheimer's disease based on diffusion
tensor imaging

LI Jun, YANG Cheng, WANG Yuanjun, NIE Shengdong
Institute of Medical Imaging Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: The conventional pathology- and neuropsychology-based examinations of patients with Alzheimer's disease (AD)
provide only limited diagnostic accuracy and sensitivity. For more accurate and sensitive diagnosis of AD, researchers
proposed to construct the brain network of the patients based on diffusion tensor imaging (DTI). In this review, the authors
summarize the recent progress in DTI-based examination of AD patients. The definitions of the critical nodes and edges in the
brain network are introduced, and the common analytical methods of the brain network are reviewed. The achievements and
insufficiencies are elaborated in the current strategies for studying brain networks in AD patients, in the application of
classifiers in the brain networks, and in multi- modal brain network researches. By comparing the brain networks of AD
patients and healthy volunteers, researchers found that the "small world" properties were present in both the brain networks,
but with the progression of AD, the patients' exhibited dysfunction of the "small world" properties and abnormalities in the
brain network parameters. Such abnormalities in the brain network can be used as the characteristics of the classifiers to
distinguish normal elderly individuals, elderly patients with mild cognitive impairment patients, and AD patients. The authors
also analyzed the existing problems and the trends of future development of such studies.
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Tab.1 Analysis of different approaches to definitions of the brain network in AD patients and the diagnostic results using these definitions in re-

ported researches

Alteration of topological properties

Research Modality Node Edge Connectivity methods
Cp Lp ¥ A o Eg  Eloc
Lo™(2010) DTI AAL78 FACT FA, FN weighted NS A NS A v v NS
Determine
3 [9] 3 H — — — —
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fiber tracking
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[29] g — R
Yao™ (2010) DTI AAL90 Correlation Binary A A v NS v
Pearson .
[30] _ _ —
Zhang "™ (2015) DTI AAL90 Correlation Binary A A A A

DTI: Diffusion tensor imaging; Lp: Length of shortest path; Cp: Clustering coefficient; y: Normalized weighted clustering coefficient; A: Normalized
weighted characteristic shortest path length; o: Small-worldness; Eloc: Local efficiency; Eg: Global efficiency; AAL: Automated anatomical labeling

atlas; FA: Fractional anisotropy; FN: Fiber number; HOA: Harvard-Oxford atlas; FACT: Fiber assignment by continuous tracking; NS: Non-significant;

fMRI: Functional magnetic resonance imaging; AD: Alzheimer's disease; NC: Normal control; A: AD>NC; ¥: AD<NC
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