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The use of preparatory prostheses for lower 
extremity amputations has been widely pub
lished and publicized throughout the United 
States. Although techniques may differ from 
thermoplastic, laminated, or synthetic casting 
material for the socket, the concept of early fit
ting with a prosthesis to reduce the volume of 
the residual limb are fairly well adhered to. 
However, little has been publicized about pre
paratory fitting for arm amputations. 

Since 1982, the Southern Illinois University 
School of Medicine has extensively used pre
paratory prostheses within the 30 day post-am
putation time period. Techniques have changed 
gradually over the last four years, but a fairly 
constant, successful technique has evolved at 
the present time. Although myoelectric 
prostheses with their ease of therapy training 
have been the componentry of choice, the pros
thesis design can also use conventional com
ponentry. 

The technique has also allowed us to utilize 
different componentry on an experimental basis 
to best determine the optimum componentry for 
the individual amputee. Prostheses have been 

used on all levels of amputation from wrist dis
articulation through forequarter amputation 
(Figures 1-6). Since 1984, all prosthetic inter
faces have been fabricated out of transparent 
material. Materials have either been Surlyn® or 
Durr-Plex. The transparent materials were 
chosen to improve monitoring of the residual 
limb during volume change. Surlyn(tm) is used 
for below and above fitting sockets, while 
Durr-Plex is used for shoulder disarticulation 
and forequarter frames. With each of these 
systems, the prosthesis can be altered through 
heat forming as the patient's volume changes. 

Standard electric prosthetic componentry has 
been used in all cases. However, minor modifi
cations to the prosthesis/componentry interface 
have been necessary. Componentry which uti
lizes separate stainless steel electrodes from the 
amplifiers (Motion Control, VANU, and UNB) 
have been modified to use the stainless steel 
electrode developed for the Motion Control 
systems. Prostheses which utilize one piece 
electrode amplifiers (Otto Bock, Liberty Mu
tual) are primarily held in place utilizing 
Velcro® compression straps (Figures 7 and 8). 

Figure 1. Left wrist disarticulation amputation secondary to trauma. 



All loose wires are held in place with either 
strapping tape or duct tape. Manufacturers' rec
ommendations concerning shielding of wires 
and electrodes are also followed. 

An amputee's decrease in limb volume is 
monitored monthly until the volume has stabi
lized. If revisions of scar tissue, skin grafts, 

etc., are necessary, it is recommended that they 
be done during this time period as well. Modi
fications to the prosthesis must be made to 
maintain good electrode contact as well as sus
pension. Sockets may be split and Velcro® 
compression straps added if necessary. Elec
trodes may be replaced or locations adjusted if 

Figure 2. Left wrist disar
ticulation myoelectric 
prosthesis with supracon
dylar cuff to maximize su
pination and pronation. 

Figure 3. Right mid-shaft 
below-elbow amputation, 
secondary to trauma and 
reattachment failure. 

Figure 4. Right below-
elbow prosthesis with su
pracondylar suspension 
and electric wrist rotator. 
Note that electronic con
trols, Otto Bock # , are 
mounted parallel to the 
electric rotator. 



necessary (Figure 9). Although this is easily 
done with the Motion Control stainless steel 
electrodes by simply drilling another hole, it 
also can be accomplished with the Otto Bock or 
Liberty Mutual electrodes. If a hole saw is used 
to drill out the new location for the electrode, 
the cut-out material can be utilized to repair the 
previous location in the preparatory prosthesis. 

Figure 5. Right humeral neck above-elbow ampu
tation secondary to trauma. 

Figure 6. Shoulder disarticulation frame type 
prosthesis fitted to short above-elbow amputa
tion. 

Figure 7. Close-up view of electrode site in 
Surlyn® wrist disarticulation prosthesis. The area 
of the Otto Bock electrode extension tabs have 
been modified in the socket with a Dremmel tool 
to prevent rotation of electrode on skin. 

Figure 8. Otto Bock electrode mounted into pre
paratory prosthesis. Velcro® maintains the elec
trode from passing completely through the 
socket. 



Since 1982, 25 upper extremity amputees 
have been fit with this system. It has allowed us 
to closely monitor the development of the mat
uration process of the residual limb. Adjust
ments to the prosthesis have been made with 
minimal fabrication time. Total replacement of 
the preparatory prosthesis was only necessary 
in two cases. All other cases could be accom
modated by modifying existing prostheses. All 
but one patient (forequarter amputation) went 
on to fitting and delivery of their permanent 
prosthesis. The results of these patients' perma
nent prostheses are consistent with the findings 
of Malone, et al . 1 
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F igu re 9. Close up view o f p repa ra to r y below-elbow 
prosthesis. H o o k Velcro® adhesive back ing is used to 
suspend the electrode i n the prosthesis. Previous i n 
co r rec t e lec t rode site is r e p a i r e d w i t h cu t -ou t f r o m 
new electrode site. Ba t te ry pack is held i n place w i t h 
adhesive backed Velcro® as we l l . 

F igu re 10. Poster ior v iew o f p repa ra to r y shoulder 
d i sa r t i cu la t ion prosthesis. Elast ic s t rap super io r 
to the shoulder improves c o m f o r t . Sp l i t of poste
r i o r f r a m e i n to sect ions a l lows s i t t i ng c o m f o r t 
w i t h o u t electrode d isp lacement . 

F igu re 1 1 . L a t e r a l v iew o f shoulder d isar t i cu la 
t i on prosthesis. A u x i l i a r y swi tch is used to a l ter
nate E M G con t ro l between electr ic w r i s t r o t a t i o n , 
hand open ing , and c los ing. 
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