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Study on Muscle Activity and Oxygen Uptake while
Operating a Terminal Device of a Trans-humeral Functional Prosthesis

Katsutoshi SENO, Tetsuya NISHIMOTO, Yuichi ISHIURA and Misako HIGASHIJIMA
(Accepted Jun. 10, 2005)
Key words : trans-humeral functional prosthesis, electromyogram, oxygen uptake
Abstract

The factor of pain in the axillary’s region and degree of fatigue was estimated when a trans-humeral
functional prosthesis was equipped in 10 healthy subjects and a right trans-humeral amputee.

Activities of the deltoideus, the pectoralis major and the anterior serratus and oxygen uptake were
continuously recorded during 9 minutes of terminal device exercise. Self-conscious fatigue degree was
measured before and after experiments.

Muscle activity was normalized as a percent of maximum voluntary contraction (%-MVC). In both
sides, %-MVC of the anterior serratus was significantly higher than those of the deltoideus and the
pectoralis major. Significant differences in the muscle activities between the elbow joint flexion at 110°
and 50° were recognized. Percent-MVC of the anterior serratus ipsilateral to the prosthesis and the
pectoralis major of the contralateral side in an amputee tended to be higher than those of healthy
subjects. In an amputee, oxygen uptake and degree of fatigue indicated high levels when compared to
those of healthy subjects.

It was assumed that the fatigue of an amputee was caused by a decrease of muscular ability. Further-
more, pain of axillary’s region contralateral to prosthesis could be brought about by harness oppression,

which was due to contraction of the anterior serratus and the pectoralis major.
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