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Resting fMRI evaluation of altered network efficiency in
patients with Alzheimer disease
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[Abstract] Objective To observe the impact of Alzheimer disease (AD) to the network efficiency of human brain by
graph theory. Methods Thirty-three patients with AD (AD group) and 20 healthy old volunteers (control group) were en-
rolled. Cognitive function of all subjects was evaluated using the mini-mental state examination (MMSE) and Mattis de-
mentia rating scale (DRS). Resting-state BOLD-fMRI data were acquired, preprocessed and then parcellated into 90 re-
gions using Anatomical Automatic Labeling Template (AAL). The average time course of each region was extracted by av-
eraging the BOLD signals time courses of all voxels in this region. Correlation coefficient of every pair of regions was calcu-
lated and the network was generated. Small-world property of network was detected by graph theory, and the network effi-
ciency of human brain was calculated. The difference of network efficiency between the patients and normal controls was
explored. Results MMSE and DRS scores of AD group were significantly lower than those of control group (P<C0.01).
Taking the sparsity of the connecting matrixes as the threshold, both of the AD and control group satisfied the small-world
property in the range of 0. 1—0. 4. AD group had significantly lower global network efficiency than that of control group,
but the local network efficiency was higher relative to controls ( P<{0. 05). Conclusion The brain’s functional networks in
patients with AD still had the property of small-world, but the global network efficiency decreased and local network effi-
ciency increased, indicating that the capacity of information transmission and network efficiency in brains functional net-
works were impaired.
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