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INTRODUCTION 
It has long been recognized that the great

est rate of p ros thes i s re jec t ion a m o n g lower 
l imb ampu tee s occurs at the h ip disar t icu
lat ion and h e m i p e l v e c t o m y levels. Pa
t ients wil l often regress to a l ternate forms 
of ambu la t ion rather than struggle wi th 
uncomfor tab le and c u m b e r s o m e pros the t ic 
dev ices . A poor fit, improper cho i ce of 
c o m p o n e n t s , or the misapp l i ca t ion (al ign
men t ) o f c o m p o n e n t s , can lead to inade
quate function of the p ros thes i s . T h i s wil l 
often lead to an inabi l i ty to ach ieve accept 
ab le levels of act ivi ty in dai ly l iv ing. 

The first major concern in fitting the h ip 
disar t iculat ion a m p u t e e is comfort . T h e 
h ip disar t icula t ion a m p u t e e bears we igh t 
on the gluteal muscula ture , as well as the 
ischial tuberos i ty , in bo th the ac t ive and 
pass ive s tages o f p ros the t ic wear . T h e en
tire pelvis is general ly e n c o m p a s s e d with in 
the pros thes is , m e a n i n g that the surface 
areas involved are far greater than those 
wi th any o ther level o f amputa t ion . A c 
c o m m o d a t i o n must a lso b e made for the 
s y m p h a s i s p u b i s , i l l iac sp ines , as wel l as 
the sp ina l ver tebrae a n d an y res idual h e a d 
or n e c k o f the femur involved . S c a r t i ssue 
and o ther sens i t ive areas m u s t a lso b e con
s idered in socket des ign . 

T h e nex t four areas o f concern are inter
related, a n d can be cons ide red s imul tane
ously. T h e s e are a l ignment , expend i tu re of 
energy, we igh t , and mobi l i ty . It is gene r 
ally accepted that improper a l ignment and 
excess ive pros thes i s we igh t m a y cause a 
greater expend i tu re o f energy, resu l t ing in 
decreased mobi l i ty . T h e s e c i rcumstances 
can m a k e the difference b e t w e e n accep
tance or re jec t ion o f a p ros thes i s . T h e ap 
p l ica t ion o f the flexible socket p r inc ip le to 
th is level o f amputa t ion can increase the 
overal l comfort , as wel l as reduce the 
w e i g h t o f the p ros thes i s cons iderably . 

CASTING AND 
MODIFICATION 

U s i n g a cas t ing plat form wi th a f irm 1/4" 
Pelite® b a s e , se t the pa t ien t ' s he igh t and 
angula t ion to ach ieve a comfor tab le ba l 
ance b e t w e e n the i s c h i u m , gluteal m u s c u 
lature and the non -ampu ta t ed foot . T h e 
Pelite® wil l al low a p r o m i n e n t ischial tu
be ros i ty to b e be t te r def ined i n the cast . 

R u n the plaster bandage a round the pa
t ien t ' s wa i s t from jus t super io r to the lower 
aspect of the r i b cage , to jus t be low the iliac 
crest . U s i n g a length o f p las ter bandage 
formed in to a rope , w r a p it a round the pel -



vis , over the iliac cres ts , pul l ing it f irmly 
hor izonta l past the iliac sp ines , b e i n g 
careful not to create excess ive lordosis in 
the lower back . T h e rop ing wil l he lp to 
prevent ro ta t ion o f the res idual l i m b , serve 
as a gu ide in d o n n i n g the p ros thes i s , and 
also greatly reduce p i s ton ing dur ing am
bula t ion . Secu re the rope w i t h addi t ional 
wraps , and comple te the nega t ive impres 
s ion wi th m i n i m a l we igh t bea r ing through 
the residual l i m b . 

U s i n g two b locks w i t h a 45° angula
t ion , pos i t ion one in the anter ior and one 
in the pos te r ior at the distal aspec t of the 
res idual l i m b . Place the pos ter ior b lock 
parallel to the b o d y ' s axis , wh i l e s l ightly 
rotat ing the anter ior block externally. (The 
external ro ta t ion of the anter ior block re
duces pressure on the pub i s . ) If the h e a d or 
neck of the femur is present , reduce the 
rotat ion to parallel of the b o d y ' s ax i s . Use 
enough force to create a w e d g e affect, d i s 
p lac ing fleshy t issue laterally, w h i l e keep 
ing the ischial tuberos i ty in f irm contact 
wi th the cas t ing platform. Th i s will he lp to 
d is t r ibute b o d y we igh t , t ransferr ing it an-
tero-posteriorly, t he r eby reduc ing the con
stant pressure presen t on the i sch ium. It 
wi l l also he lp to increase the pa t ien t ' s con
trol of the p ros thes i s . 

T h e a m o u n t o f modi f ica t ion to the pos i 
t ive m o d e l should n o w b e reduced . A 
sl ight reduc t ion of the an te ro-proximal 
area of the a b d o m e n as wel l as the gluteal 
musc les is necessary . T h i s wil l p rov ide a 
s l ight p ressure to these a r e a s . 1 S i n c e the 
m o t i o n o f the p ros thes i s is ac t iva ted by 
pelvic and t runk mo t ion , t i l t ing the pe lv is 
s l ightly poster ior provides grea ter antero
poster ior control of the pros thes i s . Rel ieve 
the pub i s , iliac sp ines , as well as the area 
super ior to the rop ing channe l a n d the 
lower aspec t o f the r i b cage . T h i s will pre
vent excess ive pressure from the proximal 
b r im of the socket . 

FABRICATION 
T h e first s tep in socket fabr ica t ion is the 

v a c u u m forming o f the flexible inner shell . 
T h e mater ia l be s t su i t ed for this purpose is 
Surlyn.® Because o f its co -po lymer proper
t ies , it res is ts sh r ink ing be t te r than low 

dens i ty po lye thy lene , w h i c h could also be 
appl ied . 

After the " i n n e r she l l " is formed a n d al
l owed to cool , t r im it laterally to bo th the 
anter ior and pos te r ior m id l i ne s . T h e ex
t ended anter ior sec t ion wil l act as a t ongue . 
T h e pos te r ior sec t ion wil l p rov ide a f lexible 
l umba r support , thus a l lowing the media l 
pos te r ior t r im l ine to b e lowered on the 
frame. B y t r i m m i n g the f lexible " i n n e r 
she l l " to jus t past the m i d p o i n t of the 
mode l , the adverse effects of any of the 
p las t i c ' s s h r i n k i n g p rope r t i e s wi l l b e 
m i n i m i z e d . It will also e l imina te any sep
ara t ions w h i c h occur b e t w e e n the " i n n e r 
she l l " and the ou te r frame on the contra
lateral s ide due to the differing flex rates of 
the mater ia ls . Lastly, it wil l he lp to reduce 
the overall c i rcumference of the socket . 

Over the inner shell , laminate a one-hal f 
r igid, one-hal f flexible outer frame. T h e use 
o f acrylic is h igh ly r e c o m m e n d e d because 
o f its super io r " m a r r i a g e " character is t ics 
and its res i s tance to de lamina t ion , a p rop
erty c o m m o n w i t h polyes ter r e s ins . 

T h e layup should cons is t o f th ree layers 
of per lon s tockine t te , to create the inner 
surface. O v e r th is , p lace a " h a l f she l l " o f 
two layers of f iberglass s tockine t te , ex-

Figure 1. The flexible inner shell. Low density poly
ethylene or Surlyn® can be used. 



Figure 2. The 
flexible inner shell 
mounted in the 
outer frame of an 
endoskeletal set up. 
A pelite liner was 
used, but did not 
cover the flexible 
window, so as not to 
reduce heat trans
ference. 

t end ing from the an ter ior mid l ine , to lat
eral to the pos te r ior mid l ine on the cont ra
lateral s ide . Pull two layers o f per lon 
s tockine t te over th is . Place the h ip jo in t 
a t t achment plate in pos i t ion wi th f iber
glass ma t t ing a n d pull over th is two more 
layers of per lon . Place two more f iberglass 
" h a l f she l l s " as before a n d follow th is w i th 
three m o r e layers of per lon. 

If extra s t rength is requ i red , addi t iona l 
layers o f f iberglass and per lon can b e 
added in the layup. T h e use o f o n e inch 
ca rbon f iber tape can also b e added if ex 
t reme s t rength a n d r ig idi ty are des i red . 

L a m i n a t e over the pos i t ive mode l so that 
the outer f rameworks gradual ly form a 
r igid frame o n the ipsilateral s ide to a flex
ible l amina t ion on the contralateral s ide . 

After the l amina t ion has cured , r e m o v e the 
outer f rame, b e i n g careful not to d a m a g e 
the " i n n e r she l l . " 

T r i m the proximal b r i m of the frame, jus t 
inferior to the lower aspect o f the costal 
marg in . L o w e r the t r iml ine at bo th the an
ter ior and pos te r io r mid l ine s to a l low 
greater m o v e m e n t in b e n d i n g a n d s i t t ing. 
To create the "f lexible w i n d o w , " t r im the 
frame on ly from the lateral m o s t aspect o f 
the p u b i s on the ipsilateral s ide , to jus t 
lateral to the an te r io r il iac sp ine o n the 
s a m e s ide . E x t e n d the " w i n d o w " from jus t 
inferior to the iliac sp ines , to jus t super io r 
to the i s ch ium. 

At tach the inner shel l to the outer f rame, 
a n d a l ign and f inish the p ros thes i s w i th the 
conven t iona l m e t h o d s appl ied to modula r 
pros the t ics . 

SUMMARY 
It has b e e n o b se rv ed that the comfor t o f 

the p ros thes i s a n d the appl ica t ion o f a total 
contact socket w i th suprai l iac crest suspen
s ion g ives the pa t ien t a sense o f the pros
thes i s b e i n g cons ide rab ly l ighter than the 
conven t iona l C a n a d i a n style p ros theses . 
T h i s , a long with the we igh t reduc t ion 
ach i eved wi th the f lexible socket , in
creased the overall per formance o f the 
pros thes i s . W i t h the addi t ion of T i t a n i u m 
c o m p o n e n t s , w h i c h are n o w avai lab le , it 
wi l l be p o s s i b l e to reduce the we igh t even 
further. 
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