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The following article by Dr. Neff originally ap­
peared in German in the November 1978 issue of 
Orthopaedie Technik. At the suggestion of Siegfried 
Paul we had the article translated for publication of 
the Newsletter because it seems to supplement the ma­
terial on external power included in earlier issues of 
the Newsletters. As we were about to begin editing the 
rather literal translation provided by the commercial 
service, Volume 2, Number 3, of "Prosthetics and Or­
thotics International" arrived and we were pleased to 
see that it included an excellent English version of Dr. 

Neff s article. Accordingly with permission from the 
editors of both journals we are pleased to provide the 
readers of Newsletter the English version developed by 
the International Society for Prosthetics and Orthotics. 

This article is presented not with the idea that the 
hardware shown is available for use, but rather to pro­
vide the readers of this publication with the findings of 
a very experienced clinical team as given in the dis­
cussion. 

A. Bennett Wilson, Jr . 

Abstract 

Following a brief survey of the 
historic development of pneuma­
tic prostheses the actual principles 
of prosthetic management in bi­
lateral shoulder disarticulation or 
bilateral amelia are explained. 

The active functions are re­
stricted to active pronation and 
supination, active gripping of the 
terminal device "hook" or "hand", 
combined 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 concen­
trated on the movements of the 
functional arm. The reduction of 
valve control makes prosthetic 
training and use easier. 

Recently hybrid systems came 
into use because electric power 
proved superior to pneumatic 
power for pronation and supina­
tion and gripping, whereas C O 2 is 
still necessary for locking the elbow 
and the shoulder joint. The accum­
ulator can be recharged daily at a 
plug socket, the CO2 container 
need only be refilled after one or 
two weeks ensuring more indepen­
dence for the disabled. The advan­
tage of such a prosthesis is the bet­

ter appearance in public combined 
with a certain functional use. 

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

Introduction 

Whereas an amputee with 
shoulder disarticulation and one 
healthy upper limb generally 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 un­
explored possibilities remain for the 
body powered positioning of artifi­
cial 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 C O 2 driven pneumatic pro-
theses were undertaken by Hafner 
and Weil; CO 2 was used as a safe, 
easily controllable, easily applied 
and at the same time cheap propel-
lant. In 1957 Marquardt and 

Hafner first fitted a child with bi­
lateral amelia of the upper limbs 
with pneumatic prostheses. 

The initial aim of the most ex­
tensive motorisation possible of 
both prostheses rapidly proved it­
self inexpedient. The absence of 
suitable body parts for operating 
the control valves and the limited 
capacity of coordination, even in 
the most intelligent patients, was 
opposed to the increasing number 
of necessary control signals. The in­
sufficient sensory "feedback" 
necessitated an exclusively optical 
control over the actions of the 
terminal devices. The independent 
use of each prosthesis at the same 
time beyond a small, optically con­
trollable area was bound to fail for 
this very reason. The heavy weight 
and increasing energy consumption 
required finally led to reflection 
on the practicability 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. 

Present practice 

Partly manufactured by the in­
dustry and partly handmade in our 


