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T he Si l icone gel soft insert has been 
deve loped and is available as a 

c o m p o n e n t for be low-knee prostheses. 
T h e principal indica t ion for use o f a gel 
liner has been for amputees with badly 
scarred residual l imbs where it has 
proven to be an effective system for pro
tection o f the residual l i m b . However , de-
laminat ion o f the b o n d between the gel 
and leather and migra t ion o f the gel have 
d iscouraged somewhat widespread use o f 
the liner. 

For walking and most other routine ac
tivities, a P T B with either a hard socket 
or a convent ional liner is adequate and is 
usually preferred by the be low-knee am
putee. However , for activities m o r e de
m a n d i n g than walking, such as skiing, 
moun ta in c l imbing , and par t ic ipat ion in 
physically d e m a n d i n g sports, the be low-
knee amputee needs m o r e protect ion 
than is generally p rov ided . 

A new interface system is descr ibed in 
this report . T h e Selectively Placed Sili
c o n e Gel Insert (SPSGI) is essentially a 
convent ional soft insert design that uses a 
combina t ion o f Pelite and leather (Kemblo can also be used) with a " w i n d o w " in 
the Pelite over the anterolateral surface 
and crest o f the tibia. W h e r e the Pelite is 
deleted Sil icone gel is appl ied (Figs. 1 
and 2 ) . Because o f its inherent propert ies, 
the Sil icone gel provides constant vo lume 

Fig. 1. Lateral view of positive model for PTB 
using the selectively placed Silicone gel liner system 
showing area of conventional liner where Silicone 
gel is used to replace the original liner material. 
See also Figure 2. 



Fig. 2. Medial-anterior view of positive model 
shown in Figure 1. 

Fig. 3. A cloth material is glued to the border of 
the window to provide a surface for adherence of 
the R T V Silicone. 

with a displaceable , semi-f luid character
istic. T h e gel is un ique in several respects. 
It possesses a "soft" k ind of "hard", due to 
its v o l u m e constancy. It does not pack to 
a hard , unyie lding interface as do most 
other mater ia ls used for interfaces. A l 
though gel does have a tendency to pack, 
it retains its flow-like quality. T h e r e are 
several other advantages for its use. It 
provides excellent weightbear ing sup
port , a n d due to its conta inment , or , in a 
sense, be ing locked within the liner, is not 
subject to de laminat ion or other prob
lems associated with the all-gel liner. 

M e t h o d o f F a b r i c a t i o n 

T o b o n d gel in a given area a n d to the 
periphery of the w indow in the liner re
quires g lue ing a cloth mater ia l to the 
window's border so as not to saturate 
comple te ly the cloth, but still b o n d it to 
the Pelite in order to provide an effective 
surface for adherence of the R T V Sili
cone (Fig. 3 ) . T h i s is used to g lue the gel 
to leather but is not satisfactory for Pe
lite. A n outer l aminate of leather is used 
with R T V adhesive sealant in areas of 
gel . Convent iona l glues are used where 
the leather overlaps the Pelite surround
ing the window. 

T h e insert is fabricated over a P T B 
m o l d modi f i ca t ion with a b u i l d u p over 



Fig. 4. The socket is moided so that a distal-end pad can be used to achieve total contact. 

the distal end so that, within the SPSGI 
liner, a custom fit total-contact distal-
end p a d can be used (Fig. 4 ) . 

Leather is the most suitable material to 
use in conjunc t ion with gel . It has an in
herent elastic quality so the gel adhesive 
seals well to it. Care should be used by the 
prosthetist to seal the leather in all areas 
o f the liner. W h e n the leather interior 
eventually does deteriorate, it can be re-
l ined. 

T h e pro to type o f the SPSGI liner has 
been worn daily by the author for several 

months . Virtually no p rob lems were en
countered using convent ional a l ignment 
techniques and a S A C H foot . T h e pros
thesis had side joints, thighlacer, and in
c luded a waist belt since the lacer was not 
used o n a daily basis. T h e belt was neces
sary since the lower jo int halves remained 
o n the prosthesis and a cuff suspension 
c o u l d not be m a d e effective. This pros
thesis was built for heavy duty. T h e 
SPSGI liner was especially effective when 
downhi l l walking was required dur ing 
c l imb ing expedi t ions . T h e author was 



able to c l i m b the summit o f M o u n t Rain
ier twice in a ten-day pe r iod , a trek 
involving 9000 vertical feet o f c l imb ing . 
Extension force o f the residual l imb 
against the anterior socket and interface 
was necessary with virtually every step to 
prevent knee buck l ing and thus to 
main ta in stability. 

W h e t h e r the SPSGI liner is superior to 
the all-gel system for snow skiing is yet to 
be de te rmined . 

T h e exper ience o f another be low-knee 
ampu tee should b e men t ioned . T h e resi
dual l i m b is approximate ly four and a 
ha l f inches long with n o musc le stabiliza
t ion and thin skin cover ing so that the 
shape is essentially skeletal in appear
ance . H e has b i cyc led literally thousands 
o f miles using a convent ional prosthesis 
with a Pelite liner. Bicycl ing was the only 
sport in which this individual c o u l d parti
c ipate to the extent he desired without ex
per ienc ing prosthetic p rob lems . H e has 
tried hiking but h a d skin b r eakdown . 

T h e interior shape o f the liner he had 
been using was dupl ica ted and a SPSGI 
liner was fabr ica ted. His new prosthesis 
consisted o f a Greissinger foot and an 
Ot to B o c k endoskeletal shank system, 
polycent r ic hinges (so that the P T S b r im 
shape c o u l d be retained) and thigh lacer 
for rotat ional stability and weightbear ing 
suppor t . T h e SPGIS liner retained the 
same mediola tera l and anteroposter ior 
b r i m fit p rov ided by the other prosthesis. 
In fact the mediola tera l fit was the essen
tial factor involved in the weightbear ing 
suppor t p r o v i d e d by his socket . T h e day 
after receiving the new prosthesis the sub
jec t c l i m b e d to C a m p Mui r o n M o u n t 
Rainier , a 5000-foot vertical elevation 
ga in . 

T h e author has examined another in
terface system that used gel with an acryl
ic resin skin. T h e suppleness o f the leath
er was missing. It was difficult to de fo rm 
the resin skin in a way that the gel w o u l d 
displace or f low as it does with leather. 
Also this part icular socket interface sys
tem h a d gel i nco rpora t ed into the socket 
and thus removal o f a liner was not al
lowed . Because there was n o liner, effec
tive socket modif ica t ions was impossible 
without r educ ing whatever benefits migh t 
have been available f rom the ge l , parti
cularly in the anterior reg ion o f the 
socket . 

W h e n an al l-purpose athletic or extra-
ambula to ry prosthesis is needed by a be
low-knee amputee , the Selectively P laced 
Sil icone Gel Insert system should b e given 
strong considerat ion as the o n e o f c h o i c e 
part icularly when the residual l i m b is 
l o n g e n o u g h and strong e n o u g h to pro
vide the extension forces needed abou t 
the knee for strenuous athletic feats, 
walking, and c l imb ing . 

Footnotes 

1This work was performed under the terms of 
Veterans Administration Contract V663P-1081. 

2Research Consultant, Prosthetics Research 
Study, Seattle, Washington. 
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