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Experiences with Two Above-Elbow Amputtes Treated with the Hybrid Myoelectric Prosthesis

Kimiteru Murakami and Takamitsu Kawazu
Department of Rehabilitation, Kyushu Rosai Hospital

We would like to report two above-elbow amputtes, treated with the hybrid myoelectric prosthesis pro-
vided by the subsidized program of Workmen's Compensation Insurance for myoelectric prosthesis.

Case Reports: Case 1: A 41-year old male, right handed, working as an excavator operator. He had lost his
right upper arm in a work accident. The stump of his arm was the standard 15 centimeters in length and he
suffered from phantom pain. He returned to his original job as an excavator operator using as an excavator
with operation levers modified to enable operations with a body-powered upper extremity prosthesis.

Case 2: A 24-year old male, right handed, motor grader operator. He had lost his right upper arm in a work
accident. He had the short amputation stump immediately below armpit and suffered from phantom pain. He
returned to work as an office worker with the aid of a body-powered upper extremity prosthesis. Due to cos-
metic reasons, the terminal device of the prosthesis was changed from a hook to a hand, opening and closing of
the prosthesis became difficult and the prosthesis could be used for pressing operation only.

Progress: Training by an occupational therapist (OT) on the use of a hybrid myoelectric prosthesis was
started with selection of the surface electrode locations and the muscle contraction training. For case 2 with a
short stump, OT divided the roles played by the muscle to control the elbow and the muscle to collect the sur-
face electromyogram. The muscle to collect the surface electromyogram was treated with low-frequency ther-
apy. Then, while the patients were receiving the basic training for gripping objects with a myoelectric prosthe-
sis and the elbow training with a body-powered upper extremity prosthesis respectively, a prosthetist and or-
thotist (PO) finely adjusted the prosthesis to correct the inappropriate operations caused by the socket fitting
error and the elbow drive mechanism, as necessary with OT. Finally, OT trained them to grip objects while
controlling the elbow, and raised subsequently the level of training difficulty from operation with both hands, to
ADL training, IADL training and training to return to work. This rehabilitation resulted in a 92% score in the
ADL evaluation for case 1 and 90% for case 2.

Discussion: The reasons for the 90% score in the ADL evaluation are the following: (1) The patients were
highly motivated to become skilled at using the hybrid myoelectric prosthesis, (2) Since the hybrid myoelectric
prosthesis could produce the gripping force of 11 kg with a small amplitude of the surface electromyogram and
it had the elbow operational capability and a locking mechanism incorporated into the prosthesis, the smooth
operations with both hands without inhibiting the motion of the sound hand were realized, and (3) OT and PO
finely adjusted the prosthesis to correct inappropriate operations caused by the socket fitting error as neces-
sary. Practice with a body-powered upper extremity prosthesis beforehand contributed to the acquisition of
smooth elbow operations using the hybrid myoelectric prosthesis, and resulted in promoting independence in
ADL and IADL, and in raising QOL.

(JJOMT, 60: 303—308, 2012)
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