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Abstract © This rescarch was designed to investigate how the exereise program affects paraplegic standing and walking employing fune-
tional electrical stimulationt FES). Emphasis was also given 1o fatigue ol major lower extremity muscles induced by different tvpes of
clectrical stimulation. We applied continous and infermittent rectangular pulse trains to quadriceps of 10 normal subjects and 4 complete
paraplegic patients. The frequencies were 20Hz and 80Hz, and the knee angle was [ixed at 90°and 150°10 investigate how muscle fatigue
is related to muscle length, The knee extensor torgue was measured and monitored. We have been training quadriceps and gastroenemius
of 4 male paraplegic patient by means of electrical stimulation Tor the past two vears. FES standing was initiazed when the knee exten-
sors became strong cnough to support the body weight, and then the patient started FES walking utilizing parallel bars and a walker.
We used an $-channel constant=voltage stimulator and surface electrodes. The experimental results indicated that paralyvzed muscles fa-
tigued rapidly around the optimal length contrary to normal muscles, and confirmed that Jow frequency and intermittent. stimulation: de-
laved fatigue, Our exercise program increased musele foree by approximately 10 folds and decreased the fatigue index 1o half of the ini-
tial valne, In addition, the exercise enabled the patient to voluntarily Jift cach leg up 1o 10cm, which was of great help 10 the swing
phase of FES walking. Both muscle Torce and vesistance to latigue were significantly enhanced right after the exercise was applied every
day instead of 6 davs a week. Up to date, the patient can walk Tor more than two and half minutes at 10m/min while controlling the
on/off time of the stimulator by pushing the toggle switch attached to the walker handle.
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