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The purpose of this article is to demonst ra te 
the usefulness of x-rays as a "fi t t ing t o o l " for the 
prosthet is t , i .e., as a means of checking fit of the 
prosthesis before complet ion of fabrication. The 
use of x-rays eliminates some quest ionable points 
that may ar ise at t ime abou t p ros thes i s fit, 
weight -bear ing a r e a s , t r iml ines , reliefs, e t c . , 
where conventional methods may fail or are not 
wholly satisfactory. 

C O N V E N T I O N A L M E T H O D S O F 
C H E C K I N G C O N T A C T B E T W E E N 

P R O S T H E S I S A N D P A T I E N T 

To check for total contact, the prosthetist gen
erally uses ei ther a ball of clay or powder in the 
distal end of the socket . This method does show 
that the patient has con tac t on the distal end of his 
s tump, but does not show that the patient has 
total contact a round the periphery of the distal 
end of the s tump. 

After static alignment of the prosthesis has 
been established to the pros thet is t ' s satisfaction, 
the prosthesis is removed, and visual inspection 
and palpation of the s tump are employed to check 
for fit of the socket . 

Marks made by either the cast or s tump sock 
are reflected on the pat ient 's s tump. This method 
can s o m e t i m e s be mis lead ing b e c a u s e sock 
marks over the entire surface of his s tump do not 
necessari ly mean that total contact is present . 
With the sock s t re tched tightly over the s tump 
and then placed into the prosthesis , the sock 
may, somet imes , reflect marks due to the tension 
in a snug fitting sock. 

Weight-bearing areas will also reflect sock 
marks , but should show increased pressure by 

some discoloration ( i .e . , redness) in these a reas . 
However , in cases of obese patients or patients 
with redundant s tump t issue, these areas have a 
tendency to move distally once the prosthesis has 
been removed. A prosthet is t must rely on his 
judgment and exper ience to know when these 
areas are in the proper location when the check
out is made by visual inspection. 

The mediolateral trimlines of the prosthesis are 
checked while the patient bears weight on the 
prosthesis and while sitting with the knee flexed 
to 90 deg. The mediolateral and anter ior trimlines 
are checked by palpation of the s tump around the 
proximal border of the socket to determine the 
degree of fit with respect to the femoral condyles , 
the patellar, and the popliteal a reas . With obese 
patients , it is somet imes difficult to palpate these 
areas , a condit ion that limits the reliability of the 
technique. 

The relat ionship of the patel lar- tendon pro
tuberance to the poster ior trim is checked after 
the prosthesis has been removed. Again, this de
pends on the prosthet is t ' s experience and judg
ment . 

P R O C E D U R E 

The x-rays are taken using the s tandard knee 
technique and taken for soft t issue. The same 
procedure is also used for o ther levels of amputa
t ions. X-rays are taken at the initial fitting after 
static and dynamic alignment have been com
pleted and the patient is comfortable. At this 
point, the information provided by the x-rays is 
most useful to the prosthet is t . After examinat ion 
of the x-rays, adjustments are made to the pros
thesis . When problems arise, they are reviewed 
and discussed with the clinic chief and appro
priate remedial measures are taken. General ly , 
two weight-bearing views of the s tump-socket 
relationship are taken: anteroposter ior and lat
eral (Figs. 1 and 2). If necessary , a third view is 
taken while the patient is sitting. 
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Fig. 1. Anteropos ter ior view reflects mediolateral rela
t ionship of s tump to socket . X-ray is outlined for clarity 
of interfacing and socket shell. 

Fig. 2. Lateral view has also been outlined for clarity. 
(a) Area be tween the two solid lines represents socket 
shell. 
(b) Area between dotted line and solid line represents 
" C o r d o " interfacing. 

A N T E R O P O S T E R I O R V I E W ( F i g . 1) 

T h e p r o x i m a l m e d i o l a t e r a l t r i m l i n e s a r e 
c h e c k e d for a d e q u a t e h e i g h t a n d fit a r o u n d t h e 
f e m o r a l c o n d y l e s . 

T h e m e d i o t i b i a l f l a re is c h e c k e d for a d e q u a c y 
a n d l o c a t i o n o f t h e m e d i o t i b i a l shelf . 

T h e a d e q u a c y o f re l i e f for t h e h e a d o f t h e 
fibula, t h e d i s t a l e n d of t h e fibula, a n d t h e shaf t o f 
t h e f ibu la a r e c h e c k e d . 

T h e d i s t a l e n d o f t h e s t u m p is c h e c k e d for total 
contact. ( T h e d i s t a l total contact is a l s o c h e c k e d 
f r o m t h e l a t e r a l v i e w . ) 

L A T E R A L V I E W ( F i g s . 2 . 3 . a n d 4) 

T h e l o c a t i o n a n d a d e q u a c y o f fit in t h e a r e a of 
t h e p a t e l l a r - t e n d o n p r o t u b e r a n c e is d e t e r m i n e d . 
At t h e s a m e t i m e , t h e p o s t e r i o r b r i m is c h e c k e d 
for h e i g h t a n d a m o u n t o f f la re in t e l a t i o n s h i p t o 
t h e p a t e l l a r - t e n d o n p r o t u b e r a n c e . 

R e l i e f of t ib ia l t u b e r c l e is c h e c k e d . 
T h e f l ex ion a n g l e of t h e s o c k e t is c h e c k e d . 
T h e o v e r a l l fit of t h e p r o s t h e s i s for p e r i p h e r a l 

c o n t a c t is a s s e s s e d . 
T h e d i s t a l e n d of t h e s t u m p is v i e w e d aga in for 

total contact. 
F i g u r e 3 is a l a t e r a l v iew o f a c o n d i t i o n w h e r e 

t h e p a t e l l a r - t e n d o n b a r is l o c a t e d t o o far d i s t a l l y 
a n d a l a c k o f to t a l c o n t a c t in t h e r e g i o n o f t h e 
a n t e r o d i s t a l t i b i a . 



Fig. 3. Lateral view. 

Fig. 4. Closed S y m e ' s pros thes i s ; a and b illustrate 
medial and lateral areas that have not maintained total 
contac t under weight-bearing condi t ions . 

(a) Improper location of patel lar- tendon pro tuberance . 
It should be located inferior to the patella at the level of 
the tibial plateau. 
(b) Total contac t not maintained at the anterodistal 
tibia. 

F i g u r e 4 is a l a t e r a l v i e w of a S y m e ' s p r o s t h e s i s 
a n d s t u m p w h e r e t o t a l c o n t a c t h a s n o t b e e n 
a c h i e v e d . 

L A T E R A L V I E W I N S I T T I N G P O S I T I O N 
( O p t i o n a l ) 

P r o x i m a l d i s p l a c e m e n t o f t h e s t u m p in t h e 
p r o s t h e s i s is r e l a t e d to t h e c o n f i g u r a t i o n o f t h e 
p o s t e r i o r b r i m of t h e s o c k e t ; w h e n t h e b r i m is n o t 
of t h e p r o p e r h e i g h t , t h e d i s p l a c e m e n t will b e 
e i t h e r i n a d e q u a t e o r e x c e s s i v e . T h e fare o f t h e 
p o s t e r i o r b r i m s h o u l d b e r o u n d e d s o as n o t to c u t 

i n t o t h e h a m s t r i n g s o r c a u s e e x c e s s i v e d i s p l a c e 
m e n t o f the s t u m p in t h e s o c k e t . 

T h e l o c a t i o n o f t h e p a t e l l a r - t e n d o n p r o t u b e r 
a n c e in r e l a t i o n s h i p t o t h e t ib ia l t u b e r c l e is e x 
a m i n e d t o m a k e c e r t a i n t h e r e is a d e q u a t e rel ief . 
T h i s v i e w is u s e d o n l y if d o u b t s a b o u t t h e f i t t ing 
h a v e b e e n r a i s e d b y t h e o t h e r x - r a y s . 

T h e m o r e c o n v e n t i o n a l m o d e s o f p r o s t h e t i c s 
c h e c k o u t s h o u l d n o t b e d i s r e g a r d e d ; b u t , u n d e r 
p r o p e r s u p e r v i s i o n , x - r a y s c a n b e a v a l u a b l e " f i t 
t ing t o o l " fo r the p r o s t h e t i s t a s s u r i n g h i m t h a t t h e 
p a t i e n t is g i v e n t h e m o s t e f f e c t i v e fit a v a i l a b l e in 
p r o s t h e t i c s s e r v i c e . 
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