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INTRODUCTION 
W h e n one is confronted wi th a margi 

nally v iab le b e l o w - k n e e amputa t ion w h i c h 
has an o p e n suture l ine or o ther ep idermal 
p rob l ems rela ted to pos t -opera t ive treat
m e n t , w h a t is the b e s t p rescr ip t ion for 
these pa t ien t s p r io r to t empora ry pros
thet ic fi t t ing? T h i s type of res idual l i m b is 
found mos t ly wi th geriatr ic ampu tees , and 
is often compl i ca t ed b y paraes thes ias as
soc ia ted wi th D iabe t e s Mel l i tus (Figure 1 ) . 

T h e u l t imate goal for the pros the t i s t is to 
p roduce a snugly fi t t ing, carefully con
toured socke t , w h i c h offers the m a x i m u m 
amoun t o f area for w e i g h t bea r ing . T h i s 
leads to be t te r control and comfort wh i l e 
ambu la t ing o n a l igh tweigh t p ros thes i s . 
T h i s is a goal w h i c h m a y b e ach ieved b y 
u t i l i z ing spec ia l m o d i f i c a t i o n s to the 
p ros thes i s , thus a l lowing these types o f 
amputees to progress rapidly a n d comfor t 
ab ly th roughout thei r pros the t ic rehab i l 
i ta t ion. 

PROSTHETIC 
MODIFICATIONS 
Joints and Corsets 

O n e modi f ica t ion , a l lowing ear ly am
bulation for the amputee with a s low heal
ing suture l ine , is the addi t ion of a th igh 
corset u s ing e i the r po lypropylene or ny lon 

knee j o i n t s . 1 (F igure 2 ) . T h e th igh corset 
offers s o m e control of w e i g h t b e a r i n g on 
the distal one - th i rd o f the res idual l i m b . 
W i t h the add i t ion of two or three two inch 
Velcro® c losures , the corset is eas i ly ad
ju s t ed b y the pa t ien t (Figure 3 ) . T h e poly
p ropy lene or ny lon knee jo in t s offer the 
advan tages o f l igh tness and ease o f work 
abi l i ty (F igure 4 ) . T h e s e jo in t s w o r k qu i te 
wel l in suppor t ing w e i g h t s o f up to 180 
pounds . H o w e v e r , o n e m u s t take cau t ion 
w h e n se t t ing the shape of the upr igh t s o n 
heav ie r pa t ien t s . A gradual b e n d in the 
upr ight wil l suppor t w e i g h t bet ter than a 
radical b e n d wi l l . T h i s wil l also lead to less 

Fig. 1. A marginally viable below the knee amputa
tion showing slow healing suture line and pressure 
sore. 



Fig. 2. A completed below the knee prosthesis utiliz
ing polypropylene knee joints and Velcro® closures. 

Fig. 3. A thigh corset with Velcro® closures is easily 
adjusted by the patient. 

Fig. 4. Nylon (left) and Polypropylene (right) knee 
joints work well in supporting weight of up to 180 
pounds. 

p r o b l e m s of b reakage . T h e s e knee jo in t s 
should also on ly b e used on pa t ients wi th a 
s o u n d knee jo in t , as they offer l imi ted medio-lateral stabil i ty. The jo in t s can be used 
on a long term bas i s wi th a modera te ly 
act ive pat ient . T h i s modi f ica t ion to the 
p ros thes i s can w o r k wel l , bu t only wi th a 
q u a l i f i e d p h y s i c a l t he r ap i s t r o u t i n e l y 
mon i to r ing the pa t ient ' s progress on the 
p ros thes i s unt i l hea l ing has occurred. 

Special Inserts 
In addi t ion to , or apart from the th igh 

corset and s ide jo in t s prepara t ion , spe
cially fabr icated inser t s should b e created 
on an ind iv idua l bas i s w h e n deal ing wi th 
an asens i t ive res idual l imb o f a ger ia t r ic 
ampu tee . 

If a pa t ient ' s we igh t is 120 p o u n d s or 
less , and he has a modera te act ivi ty level , a 
very soft inser t c o m p o s e d of an i nne r layer 
of 1/8 inch P las t azo te®, and an outer layer 
of 1/8 inch P P T 2 p roduces an equ i t ab le env i 
ronmen t for the res idual l i m b . T h e Plastazote® wil l stay compres sed after use in the 
mos t dense t i ssue areas , w h e r e pressures 
are concent ra ted , wh i l e cons tant ly adjust
ing to changes . T h i s is backed b y a layer of 
PPT, w h i c h offers cont inua l protect ion for 
the res idual l imb , and resis ts compress ion . 
D u e to the c o m b i n e d total du romete r of the 
P las tazo te (TM) and P P T inser t , adequa te sup
port effectively he lps pa t ien ts w h o fall in 
the l igh tweight and modera te ly act ive 
category. 

Pa t ien ts w h o w e i g h 130 pounds or more 
and w h o are modera te ly to h igh ly ac t ive , 
can benef i t from an inser t c o m p o s e d of an 
inner layer of 1/8 inch P P T and an outer 
layer of Pel i te . PPT offers direct t i ssue 
shear stress pro tec t ion wh i l e b e i n g backed 
b y the firm duromete r of the Pel i te . T h i s 
c o m b i n a t i o n of mater ia ls offers an env i 
ronmen t that will protect the residual l imb 



th roughout the en t i re day b y re l iev ing the 
t i ssues o f s t ress w h i c h could lead to skin 
b r e a k d o w n . The typical pa t ien t r equ i r ing 
th is type o f inser t m i g h t b e a modera te ly 
act ive 200 p o u n d , six foot tall m a n wi th a 
four inch res idual l i m b . T h i s res idual l i m b 
wou ld b e sub jec ted to in tense pressure at 
all t imes , thus necess i t a t ing th is type of 
insert . 

Y o u n g , h igh ly act ive b e l o w - k n e e am
putees can also benef i t from the control of 
t i ssue b r eakdown . T h i s type of inser t ab 
sorbs a major i ty of the c o m p o u n d to rques 
and pressures on the res idual l i m b u n d e r 
stressful cond i t i ons , w h i l e still offering lit
tle inc rease in the overal l we igh t o f a 
sport - type p ros thes i s . 

A n inser t m a d e solely of 1/4 i nch P P T 
offes excel lent pro tec t ion for the pat ient 
w i t h a very shor t , p redominan t ly bony , 
wel l a t rophied b e l o w - k n e e res idual l i m b 
w i t h very little or no protec t ive t i s sue . Pa
t ien ts w i th modera t e ac t iv i ty levels a n d 
w e i g h i n g up to 130 pounds can benef i t 
from this t i ssue supp lementa l mater ia l . 
T h i s mater ia l can prevent t i ssue i r r i ta t ion, 
w h i c h is so c o m m o n a m o n g s t t he se pa
t ien ts . Th i s inser t also al lows the pa t i en t to 
ambula te comfor tably wi thou t the n e e d for 
a mul t ip le pros the t ic sock fi t t ing. As nor 
mal a t rophy occurs , th is type of inser t a ids 
in the protec t ion of the res idual l i m b , even 
as the ini t ial ly in t imate fit b e g i n s to fade. 

FABRICATION 
T h e P l a s t azo t e®-PPT inser t can b e fabri

c a t e d q u i t e r a p i d l y a n d s i m p l y . A 
sugges ted m e t h o d is to cut out a measu red 
area of 1/8" P las tazo te® jus t as you w o u l d in 
p roduc ing a s tandard Pel i te inser t . C o m 
plete and apply th is to the pos i t ive mo ld as 
y o u w o u l d w i t h a Pel i te inser t , on ly use 
m u c h less heat (Figure 5 ) . After it has b e e n 
adequate ly shaped to the pos i t ive mo ld , 
cover it comple te ly wi th a th in coat of 
Barge®, or s imi la r type contact cemen t . 
T h e n apply a coat of the adhes ive to an 
equa l area of 1/8 PPT. Star t ing at a po in t on 
the anter ior of the pos i t ive mode l , con tour 
the P P T by carefully apply ing it a round to 
the pos te r io r w h e r e the P P T can b e 

Fig. 5. Plastazote(TM) forms similarly to Pelite around 
a positive model. 

Fig. 6. Starting at a point on the anterior of the posi
tive mold, contour the PPT by carefully applying it 
around the posterior where the PPT can be trimmed to 
permit one seam. 



t r i m m e d to s h o w on ly one seam in the 
pos te r ior (Figure 6 ) . P roceed to cap the in
sert as des i red . Cau t ion should b e taken 
w h e n glu ing the P P T so as no t to apply 
adhes ive to the coa ted s ide of the mater ia l , 
marked wi th the b r a n d n a m e , as the adhe
s ive wil l r emove the coat ing from the ma te 
rial leaving a w e a k b o n d . It is preferable to 
ob ta in uncoa ted P P T mater ial and avoid 
this p rob lem. 

The PPT-Pe l i t e type inser t is fabr icated 
differently than the above type , bu t is still 
very easy and qu i ck to create . Cut an ap
propr ia te area o f 1/8" Pel i te and an equa l 
area of P P T and b o n d the two mater ia ls 
toge ther wi th a th in coat of adhes ive . S k i v e 
the edges approximate ly 1/2" as you w o u l d 
in cons t ruc t ing a Pel i te inser t . Sand ing the 
skive is r e c o m m e n d e d over cut t ing a 
sk ived edge . Prepare a cone as in the stan
dard Pel i te inser t t e c h n i q u e . Heat the P e 
l i te , w h i c h is on the ou t s ide , unti l it is 
s l ightly p l iab le , and carefully pull the in
ver ted cone over the pos i t ive mode l and 
shape as you w o u l d a s tandard Peli te in
sert . Aga in , cap the inser t as you normal ly 
w o u l d (Note: It is sugges ted that the A.P. 
modi f ica t ion of the pos i t ive mode l b e 
t igh tened b y 1/8" to 3 / 1 6 " . 

Fabr ica t ing the 1/4" P P T inser t i s different 
from the o thers m e n t i o n e d a b o v e , as b y 
i tself it i s not thermal mold ing and tends to 
ma in ta in i ts or ig inal shape . Produce th is 
inser t in the s a m e m a n n e r as a s tandard 
Pel i te inser t , except that the appl ica t ion 
over the pos i t ive mode l is d o n e w i thou t the 
use of heat . It is s imply pul led carefully in to 
p lace . It is sugges ted that y o u modify the 
pos i t ive mo ld to produce a one-p ly fit. 

All three inser t types should b e lami
nated into the socket us ing the s a m e vac
u u m set t ings and t e c h n i q u e s as wi th a 
s tandard Peli te insert . Care must b e taken 
on the b reakou t of the pos i t ive mode l so as 
to protect the f in i shed inser t . Socke t pull
ing as a m e a n s of separa t ing the socke t 
from the pos i t ive mode l is not r ecom
m e n d e d , due to poss ib le damage to the 
inser t . T h e inser t s shou ld a lways b e 
marked for t r i m m i n g after the pa t ien t has 
been ambu la t i ng and is still in the pros
thes is , and the nonconfo rming P P T is 

p u s h e d into place . The re is approximate ly 
1/2" of d i sp lacement in the mater ia l unde r 
load ing as it is m a d e to conform to the 
socket shape (Figure 7 ) . T h e s e l i gh twe igh t 
special inser ts can easi ly b e fabr icated a n d 
rep laced w h e n necessa ry a n d the longevi ty 
is s imilar to that of a Pelite insert . Modif i 
cat ions can b e made b y adhering Peli te to 
the ou ts ide of the inser t in the appropr ia te 
areas , t he reby accommoda t ing v o l u m e 
changes of the res idual l i m b . A thin coat o f 
adhes ive works qu i te wel l in the b o n d i n g 
of all these mater ia l s . 

SUMMARY 
In conc lus ion , if careful a t tent ion is 

taken in fit t ing special b e l o w - k n e e res idual 
l i m b s , h ighe r success rates and m o r e rap id 
pros the t ic rehab i l i t a t ion can b e ach ieved . 
U s e of special mater ia ls and fabr ica t ion 
t e chn iques can ass is t the pros the t i s t i n th is 
endeavor . 
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Fig. 7. Mark the insert for trimming with the patient 
in the prosthesis to allow for approximately l/2 inch of 
displacement under loading. 


