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Abstract : The purpose of this study was to develop EMG triggered FES system for restoration of upper extremity function in chronic
hemiplegic patients and to identify the optimal location of electrode application for the EMG triggered FES system which produces effective
muscle contraction and detects EMG activity for extension in the wrist and finger joints. The stimulus system was composed of EMG
measuring component, constant current component and the program for muscle contraction by EMG triggered FES and passive FES. Parameter
of electrical stimulation was 35 Hz in frequency, 150 ys in pulse width and symmetric bi-phasic wave. In 15 hemiplegic patients, EMG
triggered FES was applied to the proximal half of forearm which was divided into 12 areas. The most sensitive area for measuring EMG
actvities during extension of the wrist and fingers was area 4, 5 and the optimal location of electrical stimulation for producing extension of
the wrist and fingers was area 4, 5, 7, 8. These results suggest that the area 4 and 5 was considered as the most optimal location of electrode
application for measuring EMG activities as well as producing extension of the wrist and fingers by EMG triggered FES system.
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Fig. 1. Principle of EMG triggered FES and electric
stimulation pattern
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Fig. 2. Diagram of EMG triggered FES system
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Fig. 5. Areas for application of stimulating or recording
electrodes in the proximal half of the forearm(A) and EMG
triggered FES system(B)
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Fig. 6. Relative EMG activities measured from 12 areas.
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Table 4. Degree of finger extension produced by electrical
stimulation of each area in 15 hemiplegic patients
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