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Myoelectric elbow and hand prosthesis controlled by signals
from 2 muscles only, in a 9 year old girl
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Abstract

A nine year old girl with a congenital above-
clbow amputation was supplied with a
myoelectrically controlled arm prosthesis at the
Regional Hospital, Orebro, Sweden, in May
1978. The prosthesis was equipped with an
artificial hand as well as an elbow joint. The
latter was designed at New York University, for
switch control but adapted to myoelectric
control in the Department of Clinical
Neurophysiology at the Regional Hospital,
QOrebro. The electric signals from the biceps and
triceps muscles were used for the control of hand
closing and opening as well as elbow flexion and
extension. Two different control methods have
been applied and clinically tested.

The first is a three-level method in which slight
contraction of biceps/triceps gives closing/
opening motions of the band and a higher
contraction level in these muscles gives flexion/
extension of the elbow.

The second is a contraction-rate detection
method in which slow contraction of biceps/
triceps gives closing/opening of the hand and
faster contraction of these muscles gives flexion/
extension of the elbow.

Both methods have been tested on the patient
in a laboratory set-up and in a clinical trial which
is still going on. Small electronic control circuits
have been designed and placed inside the socket
of the prosthesis, which is completely self-
contained.

From the different tests performed, the
second control method seems to be the most
suitable for the actual patient. She is using her
prosthesis every day, continuocusly improving
her controlling ability.

All correspondence to be addressed to: Dr. R, Sérbye,
Head, Department of Clinical Neurophysiology,
Repgional Hospital, $-701 85 Orebro, Sweden.

Introduction

Since 1971, young children with congenital
below-elbow amputations have been
successfully supplied and trained with
myoelectrically controlled hand prostheses at
the Regional Hospital, Orebro, Sweden,

(Sérbye et al 1972; Sorbye, 1977 and 1980).
When in early 1978 a 9 year old girl with a
congenital above-clbow amputation was
referred to the hospital, it was decided to use the
same type of prosthetic hand. At about the same
time an offer to test an electric elbow, developed
by Fishman and Lembeck at the New York
University, Post-Graduate Medical School,
Prosthetics and Orthotics was received. For
several reasons it was then decided to supply the
girl with a myoelectrically controlled prosthesis
where the hand as well as the clbow were
externally powered.

Method

A 675 in (17 cm) prosthetic hand of Ouwo
Bock type was chosen, equipped with passive
rotation and a quick disconnect. The electric
elbow from New York University was designed
to be controlled by switches, but it was adapted
to myoelectric control by means of some minor
electrical modifications. To keep electrodes and
wires inside the prosthesis it was decided to use
only the two muscles biceps and triceps for
control of both the hand and the elbow.

In order to control four movements from two
muscles some type of multistate control system
had to be used. A multi-state control technique
was first presented by Dorcas and Scott (1968).
Based upon their idea, Dillner and Hagg (1971}
described three different methods to control two
movements with one muscle only:

1. A sequence method. Each movement is
performed every second time the muscle is
activated.
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