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INTRODUCTION 
S u r g e o n s , b e c a u s e o f be t t e r t echno logy 

and advances in surgical t e c h n i q u e , are 
n o w per forming a grea ter n u m b e r o f distal 
ampu ta t i ons , inc lud ing those of the fore
foot. Consequen t ly , a n e e d exis ts for a 
pros thes i s that a l lows a more funct ional 
gait pat tern and is m o r e ene rgy conse rva 
t ive , w i th ankle m o t i o n left in tact in the 
saggi tal p lane and dors i /p lantor f lexion un
res t r ic ted. T h e p ros thes i s n e e d s to b e l ight 
in we igh t , b e structurally s t rong, p rov ide 
ankle suppor t , h a v e an anter ior lever a rm, 
act as a shoe filler, a n d b e cosmet ica l ly ac
cep tab le . 

T h e Imle r Part ial Foot Pros thes i s fulfills 
these needs . T h i s p ros thes i s is u t i l ized for 
L i sFranc , Chopar t , B o y d , and o the r dif
ficult forefoot amputa t ions . 

T h e essent ia l e l emen t of the p ros thes i s is 
the interface, cons i s t ing o f a v a c u u m 
formed c o - p o l y m e r + U . C . B . type inser t , 
and a toe filler of soft foam. T h i s interface is 
then inser ted into a l amina ted , f lexible 
rubbe r -epoxy- re s in ( L y n a d u r e + + ) c o s m e t i c 

s leeve that e n c o m p a s s e s the en t i r e foot. 
T h i s s leeve ex tends proximal ly to a b o v e the 
mal leolus a n d has an anter ior o p e n i n g . T h e 
interface is r emovab le , and enab led the 
pros the t i s t to m a k e necessa ry ad jus tments 
( i . e . a l i gnmen t and /or rel ief) . C losure is 
o b t a i n e d b y eye le ts a n d laces for greater 
su spens ion , o r Velcro® for more c o s m e s i s . 

CASTING PROCEDURE 
A nega t ive impres s ion m a y b e o b t a i n e d 

us ing any conven t iona l me thod . A mid 
foot amputa t ion shou ld b e p laced on a 
cas t ing boa rd or covered w i t h a plast ic b a g 
and inser ted in to the pa t ien t ' s shoe to 
s imula te hee l he igh t . Very little w e i g h t 
shou ld b e appl ied to avo id sp read ing of the 
foot. W i t h a Chopar t amputa t ion , w h e r e 
the ca lcaneous is p lantar flexed or rotated 
posteriorally, a cas t ing board i s no t used . 
T h e cas t ing in all cases is s imi la r to the 
procedure u sed w h e n cas t ing for a U . C . B . 
shoe inser t . 

MODIFICATION OF THE 
POSITIVE MODEL 

Modif ica t ions inc lude a s tandard 3 m m . 
anter ior relief. A 1 m m . re l ie f for the mal
leolus is added , a long wi th re l ie f for any 
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Figure 1. The positive model showing area of relief 
over malleoli. Figure 2. Corrected positive model with Pelite® end 

pad. 

Figure 3. Vacuum formed colyene over positive 
model. 

Figure 4. Trimmed heel cup with Pelite® end pad. 

b o n y p r o m i n e n c e or scar t i ssue as needed . 
R e m o v e 2 m m . o f p las ter b o t h media l ly 
a n d laterally, p rox imal to the ca lcaneous to 
e n h a n c e the suppor t effect of the U . C . B . 
type inser t . The re is no rel ief formed for the 
anter ior t ib ia (Figure 1 ) . 

SHOE INSERT WITH TOE 
FILLER 

O v e r the m o d i f i e d pos i t i ve m o d e l , 
the rmo-form a sec t ion o f 5 m m . firm de
ns i ty Peli te,® for an anter ior e n d pad . T r im 
and beve l the edges to ach ieve a s m o o t h 
t rans i t ion (Figure 2). A sheet of 3/16" Colyene is v a c u u m formed over the cast and e n d 
pad (Figure 3 ) . T h e interface m a y also be 
l amina ted wi th e i the r acrylic or polyes ter 
res in . T h e pos te r ior t r im l ine is p rox imal to 
the ca lcaneous . T h e med ia l and lateral t r im 
l ines are distal to the mal leo lus , and the 
anter ior is at m id -he igh t level . Care should 
b e taken no t to cut into the Pelite® pad as it 
ex tends above the t r im l ine (Figure 4). T h e 
anter ior toe sec t ion can b e cons t ruc ted b y 
var ious m e a n s . Pelite® of 5 m m . firm den
s i ty shou ld b e added unti l a flat surface 
distally is a t ta ined (Figure 5 ) . 

It i s at th is junc tu re that ad jus tments , 
dur ing or after f i t t ing, are to b e m a d e . T h e 
heel cup toe filler can b e b i sec t ed , and the 
hee l cup interface rota ted, to p roduce eversion, inver s ion , p lantar /dors i - f lexion, toe 

in , or toe out . D u e to the f lexibi l i ty of the 
outer s leeve , these c h a n g e s m a y b e ac
c o m m o d a t e d wi thou t the need for a n e w 
lamina t ion . 



Figure 5. Heel cup with flat anterior surface created 
by Pelite® buildup. 

Figure 6. Heel cup with toe section. 

Figure 7. Lamination with rubber epoxy resin (Lynadure®). 

T h e anter ior toe sec t ion is cons t ruc ted of 
1 2 m m . firm dens i ty Pelite,® b o n d e d to
ge ther l eng thwi se . T h i s toe sec t ion is 
b o n d e d to the hee l cup and shaped to s ize . 
U s i n g a mold or the pa t ient ' s shoe , the toe 
sec t ion can b e formed us ing a flexible 
foam. Addi t iona l mater ia l is r e m o v e d to 
leave r o o m for the outer l amina t ion (Figure 
6 ) . The f in i shed hee l cup interface w i th toe 
filler is replaced on the cast and inser ted 
in to the pa t ient ' s shoe . At this po in t , a final 
de te rmina t ion is m a d e of the a l ignment . 

A 1.5mm. thick strip of polyethylene is 
the rmo-formed over the anter ior surface. 
T h i s wil l act as a separa t ing agent , fo rming 
the tongue and over lap . A center l ine is 
drawn w i t h parallel l ines on e i ther s ide , 
m a k i n g the overall w i d t h approximate ly 
2 . 6 c m . T h e length ex tends from the proxi
mal edge of the cast , to 5 m m . past the pro
ximal edge of the Pelite® toe filler. T h e str ip 

is t r i m m e d to length , and the edges b e 
veled for a s m o o t h t rans i t ion . 

T h e layup for the rubbe r epoxy s leeve 
l amina t ion cons i s t s of a ny lon hose covered 
b y a PVA b a g , w h i c h has b e e n capped off 
and put unde r full vacuum. T w o layers o f 
stretch ny lon s tockinet te are appl ied . T h e 
str ip of po lye thy lene w r a p p e d in D y n a l o n 
is s andwiched b e t w e e n this and four addi
t ional layers of stretch ny lon and o n e layer 
of or tholon , for a s m o o t h outer f in ish . A 
second PVA b a g is appl ied w i t h v a c u u m , 
and the r u b b e r epoxy res in is in t roduced 
(Figure 7 ) . 

Before final t r imming , it shou ld b e de
t e rmined if c losure is to b e ach ieved b y 
eyelets and lace or Velcro.® If eyelets are 
u sed , m a k e a cen te r cut through to the 
po lye thy lene s tr ip, wi th inver ted T slits to 
the edges of the s t r ip . Heat the laminate 
lightly, r emove the po lye thy lene str ip and 
cut the i nne r tongue along the med ia l and 
distal edges only. To ob ta in a Velcro® clo
sure , first cut a long the media l and distal 
edge of the po lye thy lene str ip, r emove the 
str ip, and cut the i nne r tongue along the 
lateral and distal border . To comple te the 
p ros thes i s , inser t eye le t s , or s ew in Vel
cro.® Before cut t ing the l amina te , b e sure 



the mate r ia l has fully cu red , o the rwi se it 
m a y fray. 

Initially, the first p ros thes i s m a d e ex
t ended proximal ly to 1/3 the l eng th of the 
lower l i m b . T h i s t r im l ine has s ince b e e n 
lowered to jus t p rox imal to the mal leolus . 

T h e I.R.E.P. w e i g h s approx imate ly 250 
g rams , d e p e n d i n g on the shoe s ize . It is 
ex t remely l igh twe igh t , but very durab le . 

A leg length d i sc repancy m a y b e accom
m o d a t e d for in the p ros thes i s b y add ing a 
Pelite® pad o f the p roper he igh t , e i ther 
before or after the interface is v a c u u m 
formed. 

T h e p ros thes i s is th in ly cons t ruc ted to b e 
u sed b y the pa t ien t w i th regular shoes . 
T h e r e is n o n e e d for split-sized, over-sized, 
o r extra dep th inlay s h o e s , in m o s t cases . 
F igure 8 s h o w s the f in i shed p ros thes i s in a 
pa t ien t ' s shoe . 

CONCLUSION 
D u r i n g a two year pe r iod , approx imate ly 

50 part ia l foot p ros theses w e r e fabr icated at 
a centra l fabr ica t ion laboratory, for facil i
t ies th roughout the U n i t e d Sta tes . T h e re
s p o n s e of first t ime p ros thes i s weare rs w a s 
m i x e d , w h e r e a s former weare rs of o ther 
types o f p ros theses were ve ry favorable in 
the i r c o m m e n t s . A 65 year old pa t ien t w i t h 
a th ree year old amputa t ion ind ica ted that 
h e feels there is n o compar i son . H i s previ 
ous p ros thes i s w e i g h e d 10 p o u n d s and h i s 
" I m l e r b o o t " w e i g h s 10 ounces . The re is 
inc reased m o b i l i t y w i t h the abi l i ty to use 
the r ight foot w h e n dr iv ing . A 70 yea r old 
congen i ta l ampu tee w i t h 3/4" leg length d is 
c repancy c o m m e n t s that the b o o t is c o m 
fortable and l ight in w e i g h t and says she 
feels m o r e sure-footed than previously. 

T h i s is no t the a n s w e r to every partial 
foot ampu ta t ion , bu t an a l ternat ive to the 
p r o b l e m o f f i t t ing a difficult p ros thes i s . 
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Figure 8. Finished prosthesis in a patient's shoe. 


