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Research on the individual brain structrual network of mild cognitive impairment using KL divergence

LV Min',DING Hao',ZHANG XUE-jun',ZHANG Jing?

(1.School of Medical Imaging, Tianjin Medical University, Tianjin 300070, China;2.Department of Radiology, General Hospital , Tianjin
Medical University, Tianjin 300052, China)

Abstract Objective: The paper aimed to investigate the index differences of individual brain structural networks between MCI-to—AD
subjects (¢cMCI) and normal aging controls (NC). Methods:The paper pre—processed the structural imaging data of 170 patients with ¢cMCI
within nine years and 178 NC from ADNI. The whole—brain structural network was constructed and analyzed using the morphometric simi—

larity method based on Kullback-Leibler divergence, as well as graph theoretical method. The global topological properties were compared
between groups. Results: The paper suggested that (1)Compared with the random network, NC and ¢MClexhibitedsignificantclustering coef—
ficient (y>> 1), approximatecharacteristic path length (A= 1) and significant small-worldness (6>> 1); (2) Compared with NC, patients with
c¢MCI showed significantly decreased small-worldness in the sparsity ranging from 0.3 to 0.5, while no differences in the sparsity from 0.1 to
0.25; The normalizedclustering coefficient and normalized characteristic path length were also found the significant decrease in the patients
with ¢MCI (P<0.006, FWE-corrected); (3)The global efficiency and local efficiency were found significant decrease in the patients with ¢M—
CI (P<0.006,FWE-corrected). Conclusion: These results suggested that (1) NC and ¢MCI exhibited common small-world architecture of
individual brain structural networks; (2) At the global level, cMCI showed significantly reduce of small-worldness, clustering coefficient,
characteristic path length, global efficiency and local efficiency, indicating a randomization shift of their brain networks. These results also
suggested that cMCI had segregated disruptions in the topological organization of the individual brain structural network, which maybe con—

tribute to the clinical guidance.
Key words VBM; Kullback—Leibler divergence; brain structural network; MCI; ADNI
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Fig 1 Schematic diagram of gray matter volume calculation (VBM)
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Fig 2 Brain structural network construction of individualized brain morphology similarity based on KL divergence
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