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Neuroplasticity Changes in Visual-Postural Control in Patients with Low Back

Pain: A Review of Dynamic Mechanisms from the Acute to Chronic Stages
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Abstract: Low back pain is a common musculoskeletal disorder, with approximately 20% of acute cases progressing to
chronic conditions. The transition from acute to chronic involves the complex interplay of neuroplasticity, psychological,
and biological factors. This review focuses on the dynamic changes in neuroplasticity related to visual-postural control in
patients with low back pain. Research has shown that in healthy individuals, postural maintenance is achieved through
neural integration of the vestibular, visual, and proprioceptive systems. However, in patients with low back pain, the
neural plasticity of these systems exhibits stage-specific characteristics: during the acute phase, protective adaptations are
prominent, characterized by increased visual reliance and rapid reorganization of the motor cortex; the subacute phase
exhibits early signs of central sensitization, with adaptive adjustments to visual-postural control strategies relying on
visual compensation for proprioceptive deficits; the chronic phase is accompanied by structural (e.g., reduced gray matter
in the prefrontal cortex) and functional (e.g., abnormal connectivity in the default mode network) reorganization of the
brain, leading to persistent abnormalities in visual-postural control and the formation of a vicious cycle. Concurrently,
pain memory is formed through mechanisms such as long-term potentiation and epigenetic modifications, and is
influenced by conditioned fear and pain anticipation, affecting neural circuits related to visual-postural control. Research
indicates that biological, psychological, and social factors jointly drive this dynamic process. Future studies should
combine longitudinal tracking and multimodal assessments to develop personalized interventions aimed at interrupting

the chronicization process, thereby providing theoretical foundations for clinical treatment.

Keywords:Low back pain, visual postural control, neuroplasticity, acute pain, chronic pain, dynamic mechanisms
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