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Topological changes of resting-state functional brain network in high myopia CHEN Cong, DONG
Hong-huan, WANG Si-jia, et al. School of Medical Imaging, Tianjin Medical University, Tianjin
300203,China

[Abstract] Objective: To study the topological changes of the resting-state functional brain net-
work between high myopia and normal visual subjects (control group,NC) using graph-based complex
network approach. Methods; The resting-state fMRI data were collected from 25 subjects with high
myopia (HM group) and 27 healthy volunteers with normal visual acuity. The functional brain net-
works of two groups were reconstructed and binarized with BN246 brain map as template. Between-
group difference in the global properties such as small world, network global efficiency and network
local efficiency were calculated and compared. Between-group differences in nodal properties of degree
centrality,nodal efficiency, nodal clustering coefficient and nodal local efficiency were determined by
two sample t-test. Results; The resting-state functional brain connection networks of both groups ex-
hibited small-world topology. The network local efficiency of HM group was significantly lower than
that of normal group (t=2. 11, P<C0. 05). Compared with the control group, the high myopia group
showed decreased nodal clustering coefficient and nodal local efficiency in the bilateral inferior tempo-
ral gyrus and the right medial parieto-occipital sulcus (r=4. 54,4. 56,3. 73,3.72,3. 79 and 3. 82;all
P<C0. 001) ; decreased nodal clustering coefficient in the pars opercular of the inferior frontal gyrus
(r=4.15,P<C0.001) ;increased nodal degree and nodal efficiency in the right caudate nucleus (t=3. 74
and 3.72,P<C0. 001);and decreased nodal clustering coefficient of the left amygdale (t=3. 54, P <
0.001). Conclusion: The brain network of high myopia has small world attributes. But there are some

changes of nodal properties in these regions related to attention-modulation of visual response, visual
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attention and emotion. The changes may indicate that the information transmission in some local net-

works is abnormal in high myopia. This study can provide a new perspective for understanding neural

mechanisms of high myopia.

[Key words] High myopia; Resting-state; Functional magnetic resonance imaging; Brain net-

work; Topological structure
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