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Repetitive facilitative exercise synchronized with transcranial magnetic
stimulation, neuromuscular electrical stimulation on functional recovery of
hemiplegic upper limb
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The aim of this study is to investigate whether multiple sessions of
transcranial magnetic stimulation (TMS), neuromuscular electrical stimulation (NMES), and repetitive
facilitative exercise (RFE) facilitated the recovery of hemiplegic upper-limb function in chronic

stroke patients. The repetitive TMS (rTMS) was applied over the motor cortex of the unaffected
hemisphere at a frequency of 1 Hz before RFE. NMES was delivered to stimulate the target muscle of
the affected upper limb using a portable surface neuromuscular stimulator. The surface electrodes
were arranged over the wrist extensors or extensor digitorum communis. Motor function of hemiplegic
upper limb improved after rTMS, NMES and RFE. RFE synchronized TMS was also effective for recovery
of upper limb function. These results indicate that combination of central nerve stimulation (TMS)
and peripheral stimulation (NMES, RFE) may be effective for functional recovery of hemiplegic upper
limb in stroke patients.
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