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T h e use o f p r e p a r a t o r y p ros theses has f o r 
some t i m e been a w i d e l y accepted m e t h o d o l o g y 
f o r the i m m e d i a t e o r ear l y managemen t o f the 
a m p u t a t e d l i m b . B u r g e s s , et a l . , f i r s t i n t r o 
duced and p o p u l a r i z e d the i m m e d i a t e pos toper 
a t i ve f i t t i n g p rocedu re back i n the late 6 0 ' s . 3 

Since tha t t i m e , the use o f ear ly w e i g h t bea r ing 
p r o s t h e s e s has b e c o m e t h e n o r m i n f i t t i n g 
centers a r o u n d the c o u n t r y and i ndeed i n o ther 
par ts o f the w o r l d . 

T h i s paper w i l l dea l p r i m a r i l y w i t h p repara
t o r y prostheses as they re late to the b e l o w - k n e e 
a m p u t e e . T h e ra t iona le f o r such dev ices w i l l be 
e m p h a s i z e d i n a g e n e r a l i z e d f a s h i o n , as o p 
posed to p resen t i ng a d i f f e r e n t ar ray o f c o m 
m e r c i a l l y ava i l ab le systems o r c o m p o n e n t s . 

T h e w o r d " p r e p a r a t o r y " denotes that these 
prostheses are used to prepare the ampu ta ted 
l i m b f o r d e f i n i t i v e f i t t i n g w i t h a p ros thes i s . 
W i t h i n t h i s c o n t e x t , the scope o f p ros theses 
w h i c h m a y be cons ide red p repara to ry i n nature 
ranges f r o m i m m e d i a t e pos topera t i ve f i t t i n g to 
the l a m i n a t e d socke t w i t h p y l o n and S A C H 
f o o t . I n b e t w e e n these t w o ends o f the spec t rum 
are such dev ices as the p n e u m a t i c a i r cast and 
W u ear l y f i t t i n g pros thes is . A l l o f these dev ices 
h a v e the m a j o r p u r p o s e o f e i t he r c o n t r o l l i n g 
pos tope ra t i ve s w e l l i n g o r p r o m o t i n g the i n e v i 
tab le a t r ophy o f musc les w h i c h we re t ransected 
d u r i n g su rge ry . 

SHORT TERM VERSUS 
LONG TERM DEVICES 

T h e d i f fe rences b e t w e e n prostheses used f o r 
i m m e d i a t e o r v e r y ear l y f i t t i n g and those used 
f o r l o n g t e r m are w o r t h n o t i n g . W e w i l l c l a r i f y 
the te rms " t e m p o r a r y " and " i n t e r m e d i a t e " to 
d i s t i n g u i s h b e t w e e n the t w o types o f dev ices . 
T h e t e r m " t e m p o r a r y " w i l l be used to descr ibe 
those prostheses w h i c h are i n tended f o r re la 
t i v e l y shor t usage; t hey are app l i ed soon af ter 

a m p u t a t i o n , and usua l l y are app l i ed d i r e c t l y to 
the pa t ien t u s i n g p laster o r a p laster subst i tu te . 
" I n t e r m e d i a t e " d e s c r i b e s t hose p r o s t h e s e s 
w h i c h are i n t ended f o r r e l a t i ve l y l o n g - t e r m use; 
t hey are gene ra l l y app l i ed f o l l o w i n g the use o f 
a t e m p o r a r y prosthes is and are fab r i ca ted f r o m 
p las t ic o v e r a p o s i t i v e m o d e l ins tead o f b e i n g 
f o r m e d d i r e c t l y ove r the pa t ien t . 

TEMPORARY PROSTHESES 
A t e m p o r a r y prosthes is is p r i m a r i l y used to 

c o n t r o l p o s t o p e r a t i v e e d e m a a n d is o f t e n the 
i n i t i a l step i n the res idua l l i m b m a t u r a t i o n p r o 
cess. B u t the t e m p o r a r y prosthesis has m a n y 
a d d i t i o n a l f u n c t i o n s , one o f w h i c h is ea r l y m o 
b i l i z a t i o n o f the pa t ien t . T h i s is espec ia l l y c r i t 
i ca l to the p h y s i o l o g i c a l w e l l - b e i n g o f e l de r l y 
pa t ien ts . T h e less t i m e the genera l l y deb i l i t a ted 
pa t ien t is c o n f i n e d to a bed o r a w h e e l c h a i r , the 
bet ter the chances f o r o v e r a l l r ec ov e r y and suc
cess fu l l o n g - t e r m pros the t i c u s e . 1 I n d e e d , the 
ea r l y m o b i l i z a t i o n o f any pa t ien t can shor ten 
the hosp i t a l s tay a n d , t he re fo re , save the pa t ien t 
a n d the i n s u r a n c e c o m p a n y the costs o f i n 
creased h o s p i t a l i z a t i o n . 

A n o t h e r bene f i t o f the t e m p o r a r y prosthes is 
is the p s y c h o l o g i c a l l i f t i t can g i v e the n e w a m 
putee b y r e d u c i n g p h a n t o m p a i n and p e r m i t t i n g 
ea r l y a m b u l a t i o n . T e m p o r a r y f i t t i n g m a y also 
h e l p o f f se t some o f the anx ie t y the pa t ien t ex 
per iences af ter an a m p u t a t i o n . 

TEMPORARY DESIGN 
CONCEPTS 

A t e m p o r a r y prosthes is is essent ia l l y a r i g i d 
d ress ing w i t h a f o o t and p y l o n at tached (F igu re 
1). I t is a t o ta l con tac t s y s t e m , encapsu la t ing 
the ampu ta ted l i m b , i n c l u d i n g the pa te l l a , and 
e x t e n d i n g to the m i d - t h i g h . T h e knee is m a i n -



t a i ned i n f i v e to ten degrees o f f l e x i o n . Suspen
s i o n is b y t o t a l c o n t a c t , w i t h some pu rchase 
o v e r the adduc to r tube rc le o f the f e m u r , and b y 
a w a i s t be l t i n c o r p o r a t e d i n t o the cast. P a d d i n g 
is p r o v i d e d f o r the d is ta l end and b o n y p r o m i 
nences. 

T h e s tandard m i d - t h i g h he igh t o f the t e m p o 
ra r y pros thes is serves some de f i n i t e purposes . 
T h i s des ign assists i n shar ing w e i g h t bear ing 
o v e r a l a rge r sur face area, w h i c h reduces the 
l o a d o n the a m p u t a t i o n site i tse l f . T h e amputee 
can a lso ambu la te w i t h less r i s k o f t r a u m a t i z i n g 
the res idua l l i m b . 

E n c a p s u l a t i n g t he k n e e a lso he lps p r e v e n t 
knee f l e x i o n con t rac tu res , w h i c h are a v e r y rea l 
threat to success fu l r e h a b i l i t a t i o n . I n spi te o f 
the w e l l - d o c u m e n t e d benef i t s o f ea r l y f i t t i n g , 
a l l t o o o f t e n pat ients are sent h o m e i n an Ace® 

w r a p to l a n g u i s h i n a w h e e l c h a i r f o r a p e r i o d o f 
weeks u n t i l t he i r " s t u m p toughens u p e n o u g h " 
to be f i t t e d w i t h a p ros thes is . T h i s is the sce
n a r i o t h a t r e s u l t s i n t h e e l d e r l y p a t i e n t a p 
pea r i ng f o r p ros the t i c f i t t i n g w i t h h i p and knee 
f l e x i o n con t rac tu res and an edematous res idua l 
l i m b . 

A l t h o u g h the knee is f u l l y encapsu la ted i n 
the t r a d i t i o n a l t e m p o r a r y p ros thes is , knee c o n 
t ractures are ra re ; p a r t i a l l y because the cast is 
u s u a l l y c h a n g e d at w e e k l y o r b i w e e k l y i n 
te rva ls o v e r the p e r i o d o f use. T o enhance knee 
m o t i o n , the p a t i e n t s h o u l d be e n c o u r a g e d t o 
f l e x and e x t e n d the knee t h r o u g h i ts range o f 
m o t i o n at the t i m e o f each cast change . In te r 
m i t t e n t w e i g h t b e a r i n g i n t he p ros thes i s a lso 
p reven ts a knee con t rac tu re , m u c h as i t does i n 
the case o f a l o n g l eg w e i g h t bea r ing case used 
i n f rac tu re m a n a g e m e n t . 

T h e n o n - r e m o v a b l e na tu re o f the t e m p o r a r y 
prosthes is has the advantage o f con t i nuous c o n 
t r o l o f the t issues. W h e n le f t to the pa t ien t to 
c o n t r o l v i a an Ace® w r a p o r sh r inke r , the l i m b 
is o f t e n w r a p p e d i n t e r m i t t e n t l y o r n o t at a l l . 
R i g i d dress ings have p r o v e n i n mos t cases to be 
fa r super io r t o e last ic w r a p p i n g s i n r e d u c i n g the 
l i m b ' s sof t t issue v o l u m e , espec ia l l y i n c o n 
j u n c t i o n w i t h c o n t r o l l e d w e i g h t b e a r i n g . 4 

T h e i n c l u s i o n o f a w a i s t be l t , o r b i l l e t , is es
sent ia l i n m a i n t a i n i n g suspens ion i n th is t ype o f 
sys tem. A s the res idua l l i m b sh r i nks , the p ros 
thesis w i l l p i s t on o n the l i m b i f no t suppor ted 
b y th is a u x i l i a r y suspens ion . 

T h e p y l o n sys tem is e q u a l l y i m p o r t a n t w i t h 
respect to the success o f the t e m p o r a r y p ros 
thes is . A l t h o u g h the pa t ien t w a l k s w i t h a s t i f f 
k n e e , a p p r o p r i a t e a l i g n m e n t is essen t ia l f o r 
s ing le l i m b stance s tab i l i t y . 

INTERMEDIATE 
PROSTHESES 

T h e p r i m a r y ro le o f the i n te rmed ia te p ros 
thesis is to act as a p repara to ry dev i ce to reduce 
the l i m b to a d e f i n i t i v e f i t t i n g status. I t is gener
a l l y f i t w h e n the p o s t o p e r a t i v e s w e l l i n g and 
d i s t a l e d e m a h a v e b e e n r e d u c e d t o a p o i n t 
w h e r e the b u l b o u s e n d can be i n t r o d u c e d i n t o a 
socket . T h i s prosthes is acts as the i n t e r i m step 
b e t w e e n the t e m p o r a r y and d e f i n i t i v e , thus the 
t e r m " i n t e r m e d i a t e . " T h e i n te rmed ia te d i f f e rs 
s i g n i f i c a n t l y f r o m a t e m p o r a r y i n that i t is re -

Figure 1. Temporary below-knee prosthesis. 



movable and allows free flexion of the knee. 
Residual limb shrinkage is accommodated by 
prosthetic socks as opposed to cast changes. 
Aside from the obvious advantages of full 
range of motion and free access to the residual 
limb, the intermediate prosthesis allows the pa
tient to learn appropriate sock ply management 
prior to being fitted with a permanent pros
thesis. 

The length of time a patient wears his inter
mediate prosthesis varies from person to 
person. Body type, cause of amputation, level 
of activity, and other considerations all play a 
part in how rapidly a residual limb will mature 
to a definitive fitting status. The duration of use 
can be anywhere from two months to six 
months, or longer. A general guideline which 
may be used to determine whether a limb has 
"plateaued" with regard to shrinkage is when 
weight bearing and wearing time have stabi
lized, and the patient has gone approximately 
three weeks without adding any additional plys 
of socks. 

INTERMEDIATE DESIGN 
CONCEPTS 

The design of the intermediate socket is gen
erally consistent with the standard PTB or TSB 
configuration (Figure 2 ) . A soft liner may or 
may not be incorporated in the system. In either 
case, it is appropriate to fit the socket to the 
patient with as few ply of socks as possible. A 
one ply or even a nylon sheath fit is preferable 
in light of the fact that shrinkage, and thus the 
need for additional plys, is inevitable. As with 
the temporary, dynamic alignment plays an im
portant role. This importance is now magnified 
by the fact that the patient is ambulating in es
sentially the same manner as he will in his de
finitive prosthesis. Again, it is recommended 
that the patient be fit with some sort of waist 
belt suspension to minimize relative motion be
tween the socket and limb as shrinkage con
tinues. 

GAIT TRAINING 
At the time of fitting of the intermediate 

prosthesis, gait training becomes most signifi
cant. This is one of the great advantages of pre

paratory prostheses: the patient can be moni
tored and guided by a physical therapist in re
gard to an appropriate gait pattern while a 
prosthetist can periodically make alignment 
modifications as the patient becomes a more 
proficient ambulator. This advantage is lost, of 
course, in some of the commercially available 
systems, which do not allow for fairly precise 
alignment adjustability. 

THE FORGOTTEN LIMB 
One of the least considered aspects of the 

benefits of preparatory fitting is the contralat
eral leg. Not only does the preparatory device 
make it easier for the amputee to maintain his 
balance, it also allows him to share his weight 

Figure 2. Intermediate below-knee prosthesis. 



p a r t i a l l y o n the prosthes is ins tead o f t o ta l l y o n 
h is r e m a i n i n g l i m b . I n the case o f the d iabet ic 
o r p e r i p h e r a l vascu la r disease pa t ien t , th is can 
be c r i t i c a l , as the r e m a i n i n g l eg is usua l l y at 
r i s k as w e l l . A n y add i t i ona l t r a u m a , such as 
p r o l o n g e d s ing le l i m b b o d y suppor t o r h o p p i n g , 
s h o u l d b e a v o i d e d . P r e p a r a t o r y p ros theses 
m a k e th i s w e i g h t s h a r i n g p o s s i b l e , and thus 
p reven ts overuse o r t r a u m a to the r e m a i n i n g l eg 
and f o o t . 

I t is c lear that the ro le o f p repara to ry p ros 
theses and the m a n a g e m e n t o f the n e w amputee 
is a n e c e s s a r y a n d e s s e n t i a l c o m p o n e n t i n 
r e a c h i n g the fu l l es t r e h a b i l i t a t i o n po ten t i a l o f 
t he p a t i e n t . 5 T h e e n c r o a c h m e n t o f n o n - t r a d i 
t i o n a l p r o v i d e r s i n t o the pros the t i c a rena, espe
c i a l l y w i t h regard to ear l y f i t t i n g s , poses a rea l 
threat t o the rea l i za t i on o f these pa t ien ts ' f u l l 
po ten t i a l s . I t is c r i t i c a l that the pros thet is t u n 
ders tand a n d apprec ia te the i m p o r t a n t ro le o f 
p repa ra to ry prostheses i n the to ta l r e g i m e n o f 
m e d i c a l and pros the t i c care. Success w i t h p re 
pa ra to r y f i t t i ngs depends u p o n compe ten t m a n 
agemen t b y a l l m e m b e r s o f the rehab i l i t a t i on 
t e a m . T e m p o r a r y a n d i n t e r m e d i a t e s y s t e m s 
m u s t be a p p l i e d and managed c o m p e t e n t l y b y 
the p ros the t i s t . W e i g h t b e a r i n g , ga i t t r a i n i n g , 
and res idua l l i m b a t rophy mus t be m o n i t o r e d 
c a r e f u l l y . 

T h e t e r m " p r e p a r a t o r y " i m p l i e s tha t such 
sys tems are des igned to ach ieve spec i f i c desi r 
ab le ob jec t i ves . I n th is case, the ob jec t i ves are 
the m a t u r a t i o n o f the r e s i d u a l l i m b a n d o p 

t i m u m pa t ien t readiness f o r d e f i n i t i v e f i t t i n g . 
C o m p r e h e n s i v e pa t ien t m a n a g e m e n t w i t h p re 
pa ra to ry systems p roduces m a n y advantages , 
i n c l u d i n g t h e p r o v i s i o n o f m a x i m u m e a r l y 
f u n c t i o n , i m p r o v e d e v a l u a t i o n o f the pa t i en t ' s 
l o n g - t e r m needs, and r e d u c t i o n o f r e h a b i l i t a t i o n 
t i m e and e x p e n s e . 2 
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