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Background 
Spinal cord injury (SCI) leads to severe motor, sensory, and autonomic dysfunction, profoundly affecting independence and quality of life. Traditional rehabilitation emphasizes compensatory strategies rather than neural restoration. However, neuroplasticity—the central nervous system’s (CNS) ability to reorganize and form new neural pathways—offers promising avenues for functional recovery. 
Methods 
This systematic review follows PRISMA guidelines, analyzing studies published between 2010 and 2024 from PubMed, Embase, Web of Science, and clinical trial registries. Keywords included “spinal cord injury,” “neuroplasticity,” “rehabilitation,” “neuromodulation,” and “stem cell therapy.” Risk of bias was assessed using Cochrane’s Risk of Bias tool and the Newcastle-Ottawa Scale. 
Results 
Findings from randomized controlled trials (RCTs) indicate that task-specific rehabilitation enhances activity-dependent plasticity, improving motor function by 30% (p < 0.05, 95% CI: 20%-40%).  Spinal cord stimulation (SCS) facilitated voluntary movement in 70% of patients, with a mean improvement in motor scores of 12 ± 4 (p = 0.03). The integration of transcranial magnetic stimulation (TMS) and brain-machine interfaces (BMIs) demonstrated synergistic effects, accelerating motor recovery beyond standalone therapies. 
Conclusion & Significance 
Neuroplasticity-driven rehabilitation, including neuromodulation, stem cell therapy, and BMIs, holds potential for SCI recovery. Future research should refine personalized protocols, identify biomarkers of neuroplasticity, and optimize multimodal interventions to enhance mobility and independence. 
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