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Prosthetic principles in bilateral shoulder disarticulation
or bilateral amelia*

G. NEFF

Orthopadische Universitatsklinik, Tiibingen

Abstract

Following a brief survey of the historic develop-
ment of pneumatic prostheses the actual prin-
ciples of prosthetic management in bilateral
shoulder disarticulation or bilateral amelia are
explained.

The active functions are restricted to active
pronation and supination, active gripping of
the terminal device “hook” or ‘‘hand”, com-
bined with pneumatic locking of free swinging
shoulder and elbow joints in one artificial arm;
the cosmetic arm provides only space for the
power package in the resin socket of the upper
arm. Both arms are suspended on a Simpson
frame.

Thus optical control is concentrated on the
movements of the functional arm. The reduction
of valve control makes prosthetic training and
use easier.

Recently hybrid systems came into use be-
cause electric power proved superior to pneu-
matic power for pronation and supination and
gripping, whereas CO, is still necessary for
locking the elbow and the shoulder joint. The
accumulator can be recharged daily at a plug
socket, the CO, container need only be refilled
after one or two weeks ensuring more indepen-
dence for the disabled. The advantage of such a
prosthesis is the better appearance in public
combined with a certain functional use.

However only intensive foot training without
prostheses provides independence in daily acti-
vities, because even sophisticated prosthetic
systems cannot make up completely for body
loss.

Introduction
Whereas an amputee with shoulder dis-
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articulation and one healthy upper limb gener-
ally finds a cosmetic prosthesis without active
functions adequate, there is an obvious problem
in the fitting of cases of bilateral disarticulation
or congenital absence of both upper extremities
with functionally satisfactory prostheses. No
unexplored possibilities remain for the body
powered positioning of artificial arms and for
opening and closing the terminal device ‘“hook”
or ‘“‘active hand”; so external power for a
functional prosthesis becomes indispensable.

In 1948 the first experiments with CO ; driven
pneumatic prostheses were undertaken by
Hifner and Weil; CO, was used as a safe,
easily controllable, easily applied and at the
same time cheap propellant. In 1957 Marquardt
and Hafner first fitted a child with bilateral
amelia of the upper limbs with pneumatic
prostheses.

The initial aim of the most extensive motor-
isation possible of both prostheses rapidly
proved itself inexpedient. The absence of suit-
able body parts for operating the control valves
and the limited capacity of co-ordination, even
in the most intelligent patients, was opposed to
the increasing number of necessary control
signals. The insufficient sensory ‘‘feedback’
necessitated an exclusively optical control over
the actions of the terminal devices. The inde-
pendent use of each prosthesis at the same time
beyond a small, optically controllable area was
bound to fail for this very reason. The heavy
weight and increasing energy consumption
required finally led to reflection on the practi-
cability of such “‘fully motorised” prosthetic
systems. As a consequence there was a step by
step reduction to the necessary functions and
the improvement or new development of better
suitable fittings.

*Based on a paper presented at the Second World
Congress, ISPO, New York, 1977.
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