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[Abstract] Objective: To investigate the intervention effect of targeted balance function rehabilitation training on recurrent swelling and pain
episodes following exercise in patients with ankle sprains, and to analyze its impact on improving ankle joint function, balance
ability, and reducing recurrence rates; thereby providing an evidence-based foundation for optimizing clinical rehabilitation
protocols for ankle sprains and lowering long-term recurrence rates. Methods: A total of 120 patients with sports-related ankle
sprains admitted to our hospital between January 2023 and January 2024 were selected as study subjects. These patients were
randomly assigned using a random number table method into either a control group or an observation group, with 60 patients in
each group. The control group received the standard clinical rehabilitation protocol, which included immobilization care for the
affected limb, local anti-edema and analgesic interventions, basic ankle flexion and extension muscle strength training, and
conventional exercise rehabilitation guidance. The observation group received the standard rehabilitation regimen combined
with systematic balance function rehabilitation training; a stepwise training plan was developed based on the patient's injury
stage and ankle joint functional recovery status, encompassing static balance, dynamic balance, proprioception reconstruction,
and motor simulation balance training. Both groups underwent continuous intervention for 12 weeks, followed by a 6-month
follow-up period. The ankle joint function scores, dynamic balance performance indicators, and swelling/pain symptom scores
were compared between the two groups before and after intervention; simultaneously, the frequency of recurrent ankle swelling
and pain episodes following exercise and the recurrence rate during the follow-up period were recorded. Results: Before
intervention, there were no significant differences between the two groups in terms of ankle joint function scores, dynamic
balance composite scores, or visual analog scale (VAS) scores for swelling and pain; the data between the two groups showed
no statistically significant differences. After 12 weeks of intervention, all indicators in both groups showed significant
improvement compared to pre-intervention levels; specifically, the ankle joint function score in the observation group was
significantly higher than that in the control group, the improvements in various dynamic balance parameters were more
pronounced, and the VAS scores for swelling and pain were significantly lower than those in the control group. Results from the

6-month follow-up period demonstrated that the total number of recurrent swelling and pain episodes after exercise in patients
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in the observation group was significantly lower than that in the control group, with a markedly reduced recurrence rate;

furthermore, the duration of swelling and pain episodes and the severity of symptoms in the observation group were superior to

those in the control group, with statistically significant differences observed between the two groups. Conclusion: The

application of systematic balance function rehabilitation training in the clinical rehabilitation of patients with ankle sprains can

effectively restore the patient's proprioceptive function and neuromuscular control capabilities at the ankle joint, improve

dynamic stability of the ankle joint, alleviate local swelling and pain symptoms, significantly reduce the probability of recurrent

swelling and pain episodes following exercise, decrease the long-term recurrence risk, and facilitate the comprehensive

functional recovery of the ankle joint; therefore, this approach is well-suited for widespread adoption in the clinical

rehabilitation of sports-related injuries.
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