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Rdeaming of vohmiary mation in hemiplegic patients using both subtheeshold electdcal simulation and visud feecback
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Repetitive subthreshold electrical stimulation (STES) of the common peroneal nerve facilitated the voluntary motion of
the ankle joint in hemiplegic patients, The facilitation mechanism of the motor pathways was examined using a singte-
pulse electrical stimulation and a cortical magnetic stimulation in 5 healthy subjects.  Before or after the magnetic
stimulation to the motor cortex (MS), the constant-current electrical pulse (ES) was applied to the nerve by surface
electrodes. Theinterval between ES and M8 {ES-MS interval) ranged from -30 ms to +30 ms and the motor evoked potential
(MEP} was recorded from the anterior tibial muscle for variovs ES-MS intervals. A significant inerease in MEP was
observed when the ES-MS interval was nearly 0 ms. Calculation using thelatencies of M and F waves and MEP shows that
the excitation caused by ES reaches the spinal cord simultaneously with that causedby MS ifthe ES-MS interval was zero.
Accordingly, it is suggested that the motor pathway in the spinal cord participated in the MEP facilitation by ES.
Forthermore, the [acilitation effcts in voluntary motion was verified by comparing STES and conventional methods in 5

hemiplegic petients.
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The results indicated that STES is effective [or patients who have weak motor ability.
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Fig.5 MEP for various ES-MS intervals
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Table.1 Calculated conduction time {ms)
subject 1F T_M T_MEP P.S. C.5.
A 29,5 32 29.2 127 2.4
B 32.3 4.4 36 13.5 12,8
C 301 36 30.0 128 2.7
D 323 3.8 .2 13.8 127
E 3.5 3.3 264 13.6 10.5
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Fig.6 Improvement effects in good motor ability
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Fig.7 lmprovement effects in poor motor ability
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