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Abstract: Acupuncture, a traditional Chinese therapy involving needle insertion into specific body
areas, remains biologically enigmatic despite its widespread global use, with potential mechanisms
including the visceral-cutaneous reflex, axon bifurcation, viscerosomatic reflex, and intricate soma-
tosensory stimulation, while neuroimaging studies, particularly functional magnetic resonance im-
aging (fMRI), have revealed a complex network of brain regions involved in acupuncture's effects
encompassing somatosensory, affective, and cognitive processing. A comprehensive search for ran-
domized clinical trials on the effects of acupuncture using fMRI as a measurement tool was con-
ducted, covering multiple databases and applying specific inclusion and exclusion criteria, followed
by independent review and quality assessment using the modified Downs and Black checklist, with
data extraction performed by two investigators and discrepancies resolved through discussion with
a third investigator. The initial search yielded 186 records, resulting in 27 included studies after the
removal of duplicates, title and abstract screening, full-text review, and quality assessment, with
the studies covering various conditions including pain, gastrointestinal conditions, miscellaneous
conditions, cognitive impairment and stroke, and women's menstrual health. In the context of pain,
the studies on contralateral and ipsilateral acupuncture for chronic shoulder pain demonstrated
improvements in pain intensity and shoulder function, with distinct brain activation patterns ob-
served. Contralateral acupuncture at ST38 showed better results, potentially involving the anterior
cingulate cortex (ACC) and the regulation of functional connectivity density, while ipsilateral acu-
puncture affected the cerebellum, thalamus, and the reduction of functional connectivity. Acupunc-
ture for low back pain revealed increased resting-state functional connectivity (rsFC) between the
amygdala and ventral tegmental area (VTA) and periaqueductal gray (PAG), suggesting the in-
volvement of the amygdala in pain modulation and emotion processing, while reduced rsFC was
observed between the insula, precuneus, and VTA/PAG, indicating acupuncture's influence on pain
perception and the default mode network..
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