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Alterations of Whole Brain Networks Degree Centrality in Patients with Primary Insomnia
after Acupuncture Therapy: A Voxel-based Resting—state fMRI Research
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Abstract: [ Objective ] To investigate the value of degree centrality (DC), a novel resting—state fMRI parameter, in voxel—wise
whole—brain functional networks analysis in primary insomnia (PI) after acupuncture therapy. [ Methods] The resting state fMRI were
performed in 29 PI patients and 22 age, education, and sex—matched normal healthy subjects. Analysis of DC map changes between
the two patient groups and the control group were performed by two sample t test. (threshold at P < 0.05). [ Results] Compared with
the control group, patients with PI showed significantly reduced DC value in middle temporal gyrus (MTG. R) ; hippocampus (HIP.
B) ; parahippocampal gyrus (PHG. R) ; putamen (PUT. R) ; cuneus (CUN. L). [Conclusions] Changes of DC value occurred in
some region of brain in the PI patient groups when compared with the control group. It was indicated that DC, as a novel resting—state
fMRI parameter in the voxel-wise whole=brain functional networks, might be an appealing alternative approach for further study on
pathologic and neuropsychological states of PI.
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Table 1 Demographics and clinical characteristics of all participants

PI (n=29) Control (n = 22) P value
Gender (male/female ) 10/19 6/16 0.20
Agelyears 42.1 +8.4(28 ~ 61) 38.0 £ 10.5(18 ~ 61) 0.35
Education 125 +3.0 10.3 £ 3.0 0.39
Head—motion (Shift/mm ) 0.30 £ 0.18 0.25 +0.12 0.33
PSQI 134 +£32 1.8+ 1.1 0.0183
HAMD 11415 09+ 1.1 0.0238
HAMA 12.0+ 1.8 1.6+1.8 0.0127

Two sample i—test, P < 0.05; HC: Health Control; PI: Primary Insomnia
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Two groups of Two sample i—test and Alphasim correction, P < 0.05. PI group shows obvious declining DC value (blue) in right middle and in-
ferior temporal gyrus, right hippocampus, right lenticular, bilateral para—hippocampus gyrus, left cuneus.
1 PIAMEX T HC AR DCER R MR XiE
Fig.1 Decreased degree centrality values in the IBS patients than HC
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Table 2 Regions showing decreased degree centrality values in the patients

MNI coordinate (mm)

Regions Cluster size X Y VA Maximum ¢ P value
Right HIP/PHG 261 -36 -14 =32 -4.293 <0.05
Right PHG 43 16 -12 -18 -3.759 <0.05
Right MTG 19 64 =22 -18 -3.851 <0.05
Left HIP 22 =34 -34 -6 -3.831 <0.05
Right PUT 11 34 -10 -4 -3.641 <0.05
Left CUN 16 -10 -80 8 -4.004 <0.05

Compare the PI group with the HC group the negative t value indicate the brain area with decreased degree centrality (DC value). The coordi-

nate 0 of MNI (montreal neurological institute ) located in the center of the brain. X, its value from negative to positive refers to the brain is the most

left side of the brain to the most right side; Y, its value from negative to positive refers to the brain from the most front to the back ; Z, its value from

negative to positive refers to from the top to the bottom of the brain.
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