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Small- world features of brain functional MRI network in patients with type 2 diabetic

encephalopathy
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1. School of Radiology, Taishan Medical University, Tai'an 271016, China; 2. Department of Radiology, Affiliated Hospital of Taishan
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Abstract: Objective To observe whether the brain function network of the patient with type 2 diabetic encephalopathy has
small-world features, and to observe the statistically significant differences by comparing the patients with normal persons.
Methods The functional magnetic resonance imaging (fMRI) data of 17 patients with diabetic encephalopathy and 15
healthy volunteers were collected. The data were preprocessed with the gretna package and spm8 on matlab2010b platform.
The automatic labeling template was used to divide the whole brain into 90 brain regions, and each brain region represented
a node. The Pearson correlation coefficients between two nodes were calculated and the 9090 matrix was changed into Z
matrix by using Fisher-z transformation. Matrix sparsity was taken as threshold to transform Z value into binary matrix. The
small-world parameters of 16 threshold points were calculated with the sparsity of 0.05-0.40 and step of 0.01. Results For
the network sparsity of 0.05-0.40, all the y, A, ¢ and the shortest path length (L) of diabetic encephalopathy group and
control group decreased with the increasing of sparsity. Both the two groups were satisfied with small- world features.
Compared with the controls, the diabetic encephalopathy patients had larger v, o, L, and smaller A, clustering coefficient.
The differences in the whole range of threshold value were statistically significant. Conclusion The brain fMRI network of
patients with diabetic encephalopathy has small-world features, with some differences with the controls.

Key words: diabetic encephalopathy; functional magnetic resonance imaging; brain functional network; small-world feature
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+ was patients with type 2 diabetic encephalopathy; - was the controls.
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