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Study on the Relationship between the
Changes of Resting-state Brain Function
and Pain Before and after Treatment in
Patients of Frozen Shoulder with Chronic
Pain*

SONG Ling-heng, LAN Xiao-chuan, YAO Kuo, LU Juan, ZHU Chun-xia, LI Fu-suo, LI Jin-ging, YU Zhi-bo".
Department of Radiology,958th Army Hospital of the People's Liberation Army, Chonggin 400020,
China

ABSTRACT

Objective To explore the relationship between the changes of resting-state brain function and pain
before and after treatment in patients of frozen shoulder with chronic pain. Methods 64 patients with
primary frozen shoulder chronic pain treated in our hospital from November 2016 to October 2019
were selected as FS group, and 64 healthy volunteers matched with sex, education level and age
were recruited in the same period. Using Amplitude of low-frequency fluctuation (ALFF) and Granger
causality analysis (GCA), the intensity of blood oxygen level-dependent (BOLD) signal change was
represented by Z-converted zALFF value, and the effective connection between Region of interest
(ROI) and the whole brain was represented by Z-converted Granger causality (zGC) value. Pearson was
used to analyze the correlation between zALFF value, zGC value and VAS score before and after nerve
block. Results In FS group, the zALFF values of left insula, left dorsal anterior cingulate gyrus and right
dorsolateral prefrontal lobe were significantly increased, while the zALFF values of bilateral thalamus
were significantly decreased (P<0.05, GRF correction). The zALFF value of the right thalamus in the FS
group was negatively correlated with the preoperative VAS score. Using the right thalamus as ROI, the
effective connections from the right thalamus to the right cerebellum and bilateral superior frontal
gyrus were enhanced, and the effective connections from the left insula and right precuneus to the
right thalamus were decreased in the FS group (voxel level P<0.001, GRF corrected). The preoperative
VAS score of FS group was negatively correlated with zGC values (-0.89+0.47) of effective connection
between right precuneus and right thalamus(r= -0.483, P=0.006). Postoperative VAS score was
positively correlated with zGC values (1.03+1.06) of right thalamus and left superior frontal gyrus (r=
0.558, P=0.005). Conclusion There are changes in resting-state brain function in patients of FS with
chronic pain, which is related to pain perception before and after treatment.
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