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Abstract

Chronic ankle instability (CAI) is a progressive functional impairment frequently observed in
competitive sports, military training, and daily life. It not only significantly compromises pa-
tients’ daily living abilities but may also predispose individuals to irreversible damage such as
osteoarthritis. Its hallmark features include recurrent ankle sprains, diminished motor control,
and impaired proprioceptive function. Traditional rehabilitation approaches have predomi-
nantly focused on muscular strength training or mechanical stabilization, often overlooking the
synergistic role of neuromodulation and biomechanical adaptation. Moving beyond conven-
tional clinical rehabilitation paradigms, this study investigates the innovative integration of per-
sonalized Transcutaneous Electrical Nerve Stimulation (TENS) with individualized Variable Re-
sistance Training. It aims to systematically examine the effects of this combined intervention on
the motor function of CAI patients and the underlying neuromuscular regulatory mechanisms.
This projectis designed to synthesize existing research to systematically outline the pathological
characteristics of CAI and its detrimental effects on postural control and proprioception. It will
focus on exploring the combined application of TENS and Variable Resistance Training for CAI
management, with a particular emphasis on analyzing the intrinsic mechanisms and practical
efficacy through which this regimen improves postural stability and proprioceptive function in
CAI patients. The article will conclude by summarizing the limitations of current research,
thereby providing theoretical support and empirical references for rehabilitation practice and
clinical intervention in CAI.
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