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Figure 1 Posture and movement control ability of patients with ACL injury
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ABSTRACT Anterior cruciate ligament (ACL) injury not only compromise the structural integrity of the knee joint but also trig-
ger neuromuscular control impairments from the central to the peripheral nervous systems, significantly impacting patients' motor
function and augmenting the risk of subsequent injuries. Neuroplasticity theory offers a novel perspective for comprehending func-
tional impairments and rehabilitation subsequent to ACL injury. This study synthesizes the central nervous system (CNS) changes
related to ACL injury, including abnormalities in subcortical spinal reflexes, reorganization of brainstem and cerebellar pathways,
reduction in sensory input to the cortical region, heightened reliance on visual compensation for sensory integration, and suppression
of motor cortex output. Rehabilitation strategies aimed at CNS reorganization primarily include interventions that modulate sensory
input, strategies grounded in motor learning principles to enhance information integration (external focus, implicit learning, dual-
task training, and real time biofeedback), and neuromodulation techniques targeting motor pathways. Current research is limited by
substantial inter-individual variability, inadequate ecological validity of laboratory tasks, and obscure causal mechanisms of neural
reorganization. Future research requires well-matched healthy controls, the development of experimental paradigms that closely emu-
late real-world motions, large-scale, multi-center longitudinal studies, and the integration of multimodal data from neuroimaging and
biomechanics. These collective approaches aim to establish precise neurorehabilitation frameworks that optimize functional recovery
in patients with ACL injuries.
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