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Corticospinal tract stimulation effect of transcranial direct current electrical stimulation combined with
integrated volitional control electrical stimulation in isometric lower extremity closed kinetic chain exercise
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Abstract

Falls account for 98% of all proximal femur fractures that result in bedridden patients, and most falls in the elderly occur while
walking. The main risk factors for falls include gait dysfunction, muscle weakness (sarcopenia) , and balance dysfunction. We
hypothesized that a combination of transcranial direct current stimulation (tDCS) , which has the ability to modulate cortical
excitability, and integrated volitional control electrical stimulation (IVES), which provides feedback from the periphery to
the center, would have a corticospinal tract stimulating effect. We measured leg force during isometric CKC maximal leg
press before and after combined electrical stimulation and analyzed surface EMG waveforms of the vastus medialis muscle.
The results showed that isometric CKC maximal leg pres was significantly increased. EMG waveform analysis showed
a significant increase in RMS, which represents muscle output of the vastus medialis, and a significant increase in mean
frequency and median frequency, which represent recruitment of fast-twitch muscles.
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