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Changes in Spontaneous Brain Activity in
Patients with Chronic Neck and Shoulder
Pain:an ALE Meta-analysis Based on rs-
fMRI Data*
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ABSTRACT

Objective To explore the characteristics of spontaneous brain activity changes in patients with (CNSP)
through meta-analysis, thereby revealing potential central nervous system mechanisms of CNSP, and
laying the foundation for locating central targets for pain treatment in CNSP patients and objectively
assessing treatment effectiveness in later stages. Methods PubMed, Web of Science, EMBase, The
Cochrane Library, Medine and, CNKI, VIP database, Wanfang Data Knowledge service Platform,
and CBM were searched for literature, which studies the changes of spontaneours brain activity in
patients with CNSP using amplitude of low-frequency fluctuation (ALFF) /fractional amplitude of low-
frequency fluctuation (fALFF) and regional homogeneity (ReHo) analysis methods. A meta-analysis
was conducted using activation likelihood estimation (ALE) to examine the brain regions exhibiting
spontaneous brain activity changes in patients with CNSP compared to healthy controls (HCs). Results
A total of 11 articles were included, comprising data from 6 studies on ALFF/fALFF and 5 studies on
ReHo (445 CNSP patients and 384 healthy controls). Meta-analysis of combined ALFF/fALFF and ReHo
analysis methods revealed that, relative to healthy controls, patients with CNSP exhibited increased
spontaneous brain activity in the left insular cortex and striatum, while decreased spontaneous brain
activity was observed in the left precentral gyrus, left postcentral gyrus, and left superior parietal
lobule. Conclusion Patients with CNSP exhibit abnormal spontaneous brain activity in multiple brain
regions associated with sensation, movement, emotion, as well as the ascending transmission and
descending modulation of pain. These alterations may stem from long-term CNSP. This study provides
crucial insights for identifying central targets for pain treatment and objectively evaluating the efficacy
of CNSP therapy based on changes in spontaneous brain activity in CNSP patients in subsequent
research.

Keywords: Chronic Neck and Shoulder Pain; Resting State Functional Magnetic Resonance Imaging;
Spontaneous Brain Activity; Activation Likelihood Estimation; Meta Analysis; Magnetic Resonance Imaging
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