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Abstract Given the enormous population of patients with neurological dysfunction in China, traditional diagnostic and
therapeutic models centered on etiological treatment and conventional rehabilitation have reached a plateau in efficacy for
those with severe neural pathway injuries. Brain-computer interface ( BCI) technology, a cutting-edge approach that establi-
shes a direct information pathway between the brain and external devices, bypasses the limitations of peripheral neuromuscu-

"

lar pathways and drives a profound paradigm shift in neurosurgical practice from " symptomatic treatment” to " intelligent
functional reconstruction and whole-process management". Drawing on the clinical practice of our center and the latest evi-
dence from both domestic and international sources, this article systematically reviews the current clinical applications of BCI
technology in four core domains: motor function protection and restoration, auditory function protection and reconstruction
speech decoding and functional recovery, and visual function reconstruction. It further analyzes the key bottlenecks hindering
clinical translation and provides an outlook on future development directions, aiming to offer a reference for the standardized
clinical application of BCI technology in neurological function rehabilitation.
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