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Abstract

Objective: To examine the impact of combining high-frequency repetitive transcranial magnetic
stimulation (rTMS) with surface electromyographic biofeedback (sSEMG -BF) on upper limb motor
function, neuromuscular control, and activities of daily living (ADL) in stroke survivors with hemiple-
gia during the rehabilitation phase. Methods: A total of 100 stroke patients with hemiplegia
(Brunnstrom stage [l -1V ) admitted between February 2020 and February 2023 were included. The pa-
tients were randomly allocated into two groups: a combined group (n=50) and a control group (n=
50). Both groups received conventional rehabilitation treatment (Bobath technique, motor relearning

program, functional electrical stimulation, ezc. ), while the combined group additionally received high-
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frequency rTMS (10 Hz, applied to the affected M1 area, 1 500 pulses per session, 5 sessions per
week for 4 weeks) and sSEMG-BF (involving muscle activation, relaxation, and coordination training,
3 sessions per week for 8 weeks). Assessments included the Fugl-Meyer Assessment for Upper Ex-
tremity (FMA-UE), surface electromyography parameters G(EMG and RMS), and the Modified Barth-
el Index (MBI) before and after treatment. Adverse reactions were recorded. Results: After 8 weeks
of treatment, the combined group showed significantly greater improvements in FMA-UE scores, in-
creased IEMG of the brachioradialis muscle, and higher MBI scores compared to the control group (all
P<C0.05). sSEMG revealed that the resting RMS of the extensor digitorum muscle in the combined
group decreased and was lower than that in the control group (P<C0. 05). The adverse reaction rate in
the combined group (10. 00%) was slightly higher than that in the control group (4. 00%), but all ad-
verse events were mild and resolved without intervention. Conclusion: The combination of high-fre-
quency rTMS and sEMG-BF significantly enhances upper limb motor function, neuromuscular coordi-

nation, and ADL in stroke patients with hemiplegia, with a good safety profile and clinical applicabili-

ty.
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