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Functional effectiveness of a myo-electric prosthesis
compared with a functional split-hook prosthesis:
A single subject experiment

P. J. AGNEW
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Abstract

The functional effectiveness of a myo-electric
prosthesis with sensory feedback compared with
that of a split-hook is described. Thirty
independent observations were made on a single
subject with a right below-elbow amputation
wearing the myo-clectric prosthesis and the
split-hook prosthesis. Using a  first order
autoregressive model for making inferences
about the two sets of data, the split-hook was
found to be functionally better (p<0-001)
than the myo-electric prosthesis. Functional
effectiveness was defined operationally as scores
on the Minnesota Rate of Manipulation Placing
Test and the Smith Test of Hand Function. No
predictions are made regarding the use of either
prosthesis for other amputees. However clinical
evidence suggested suitability of the myo-
electric prosthesis with sensory feedback for
some other functional tasks.

Introduction

Traditionally in Australia, upper limb
ampuiees have been fitted with a funcional split-
hook operated by a shoulder harness and cable.
In addition a passive cosmetic hand may be
supplied.

Information regarding the long term follow-up
of amputees is sparse and many of the claims
regarding the successful use of prostheses have
not been substantiated. Yet a recent survey on
arm amputees (Department of Veterans’ Affairs
1976) has raised questions about the rejection of
prostheses as, of some 910 people issued with
arm prostheses in Australia, only 240 appeared
to be wearing their limbs.
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Some researchers (Day et al 1969; Jacobs &
Brady 1975) have argued that acceptance of
artificial limbs depends on the early fitting of
temporary prostheses. Bailey (1970}, on the
other hand proposed that success depended on
intensive training while Friecdmann (1978)
claimed that the greatest influence on prosthetic
acceptance or rejection depended on the
psychological effects of amputation.

In recent years work has continued in attempts
to produce good functional upper limb devices
with acceptable cosmetic appearance. A degree
of success has been reported with the use of
myo-electric prostheses though quantitative
studies on the long-term use by amputees is yet
to appear in the literature. Shannon (1975) has
argued that the addition of sensory feedback will
enhance the acceptability of the prosthesis to the
wearer, and as a result of research by Shannon at
the University of Queensland, Shannon and
Agnew (1979) reported their experience after
fitting two subjects with below-elbow myo-
electric prostheses which conveyed a sense of
touch. Altogether five subjects have been fitted
with similar prostheses and Agnew (1979) has
described the functional training in the use of the
prostheses.

One of the five subjects was found to be a
skilled user of the conventional Hosmer-
Dorrance split-hook prosthesis. After two years
of wearing the Shannon myo-electri¢ prosthesis
with sensory feedback, a study was done with the
aim of comparing the functional effectiveness of
the two prostheses for this subject.

Case report

In 1975, a 34 year old woman lost her hand
following a motor car accident. Micro surgery
was attempted, but the hand was not viable. A
surgical below-elbow amputation was performed
following the selection of an ideal stump site.
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X S Autocorrelation Z-statistic
Lagl
Myo-electric
prosthesis 54-87 3-01 -0-20
21-861*
Split-hook
prosthesis 4503 273 0-04
*Z2>3290,p <0-001
X S Autocorrelation Z-statistic
Lag1
Myo-electric
prosthesis 15-063 1-61 0-05
9-128*
Split-hook
prosthesis 12:273 1-922 0-24
*Z 23290, p < 0-001
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