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In recent years , considerable interest has been 
focused on the development of endoskeletal , 
modular systems for the various levels of ampu
tation. Logically, such sys tems should be fully 
competi t ive with conventional fabrication tech
niques in regard to cost, ease and speed of fabri
cation, function, and weight. In addit ion, they 
should offer improved cosmesis and inter-
changeability of componen t s . The most success
ful application has been in the hip-disarticulation 
case , and perhaps the least satisfactory has been 
in the below-knee case , particularly in reference 
to weight and expense . In an at tempt to redress 
this situation, Richard Lehneis in conjunction 
with various co-workers has developed a below-
knee prosthesis utilizing a pylon of commerical ly 
available polyvinylchloride pipe, a thermoplas
tic. (See preceding article. Ed.) 

In their technique, one end of a piece of ap
proximately 1 1/4 in. I .D. pipe is a t tached to a 
socket , cut to length, and a foot is applied by 
using an ankle plug of metal or PVC. Any align
ment changes indicated by walking trials are 
made by heating and bending the pipe. The pros
thesis can then be equipped with a cosmetic 
cover . This pylon has been used for immediate 
postoperat ive pros theses even though no quick-
disconnect feature is provided. 

Inspired by this, and at the instigation of Virgil 
Faulkner , C .P .O . , the author late in the winter of 
1973 began investigating the possibilities of de
veloping a similar system from locally available 
materials. It soon became apparent that the small
est size pipe suitable and available locally is of 
about 1 5/8 in. I .D. with a 3/16 in. wall th ickness . 
PVC pipe of this size is used extensively in the 

plumbing t rade, and therefore a wide variety of 
fittings is available for use with this size. Conse
quently, the decision was made to provide a 
quick-disconnect feature by utilizing some of 
these fittings. One method used consists of ce
menting a threaded male connec tor to the pipe 
and adding socket-a t tachment straps to the 
matching female connector . (Figs. 1 and 2). 

For their original purpose , the mating pieces 
were designed to be softened by heat and/or a 
solvent cement before being screwed together . 
For our purposes , it has been necessary to reform 
the threads using heat and a tap and die impro-
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Fig. 1. Various components of the plastic pylon. The 
primer and solvent cement are shown also. 



Fig. 2. An assembled pylon with galvanized s traps. 

Fig. 3 . I m p r o v i s e d t a p and die showing flats and 
grooves needed for cutt ing th reads . 

Fig. 4. Pylon laminated into a rigid dress ing . 

Fig. 5 . Pylon laminated into a Lite-Cast II socket with 
foot a t t ached . 

v i s e d f r o m c o r r e s p o n d i n g m e t a l f i t t ings ( F i g . 3) . 
S o c k e t - a t t a c h m e n t s t r a p s o f c o n v e n t i o n a l ( a n d 
e x p e n s i v e ) s t a i n l e s s s t e e l h a v e b e e n u s e d a s we l l 
a s l e s s e x p e n s i v e s t r a p s of g a l v a n i z e d m a t e r i a l 
t h a t is g e n e r a l l y u s e d t o h a n g w a t e r p i p e s ( F i g . 1). 
T h e s e s t r a p s a r e a t t a c h e d t o t h e f e m a l e r e c e p t a 
c l e w i t h m a c h i n e s c r e w s , b u t p o p r i v e t s m a y b e 

s a t i s f a c t o r y . T h e r e s u l t i n g a s s e m b l y c a n b e l a m i 
n a t e d i n t o a p l a s t e r - o f - P a r i s r igid d r e s s i n g , a 
L i t e - C a s t II t e m p o r a r y s o c k e t , o r a p o l y e s t e r 
l a m i n a t e d s o c k e t ( F i g s . 4. 5, a n d 6). T h e las t 
m e n t i o n e d p r o c e d u r e r e s u l t s in a t e m p o r a r y p r o s 
t h e s i s o f p a r t i c u l a r l y p l e a s i n g a p p e a r a n c e ( F i g . 
7). 



Fig. 6. Cutaway view of pylon laminated into a polyes
ter socket. 

Fig. 7. Assembled temporary prosthesis. 

Various ankle plugs have been used including 
some of modified PVC fittings, wood with adap
tor nuts, and cut-down aluminum pylon tubes 
(Fig. 8). The latter have proven to be the most 
practical to da te . Current ly, work is under way to 
develop ankle plugs of either aluminum or PVC 
stock. 

When using the pylon for an immediate post
operat ive prosthesis , a locking pin is provided to 
assure proper alignment of the various segments 
when the lower assembly is removed and re
placed by the nurses and therapists (Figs. 1, 4, 
and 9). In surgery, the socket-a t tachment straps 
are incorporated in the cast and aligned while the 
pipe is still a t tached. The patient is " s q u a r e d - u p " 

and the pipe is marked at a point corresponding to 
the sole of the opposi te foot: the pipe is then 
removed. The foot is then at tached to the pipe 
making suitable al lowance for the height of the 
foot. 

When the female receptacle is laminated into a 
polyester socket , considerable care must be 
taken in aligning it to avoid the necessity of mak
ing excessive bends . While not detracting mate
rially from the strength of the prosthesis , these 
bends can present quite a peculiar appearance . In 
this instance, no pin is used and the two sections 
are forcefully " s c r e w e d h o m e " so as to insure 
that no slippage occurs during use. For maximum 
strength, the threaded end of each fitting should 



Fig. 8. Various ankle plugs and 1/4. in. spacers. 

Fig. 9. Disassembled immediate postoperative pros
thesis with locking pin. 

be resting solidly on the shoulder of the opposi te 
piece. This has proven satisfactory to date , al
though additional security can be obtained by 
heating the male connector slightly beforehand. 
If desired, the two sections could also be 
cemented together , of course . 

To make height changes readily possible, the 
prosthesis is assembled 1/2 in. short and the dif
ference is made up with 1/4, in. spacers , a number 
of which are on hand at the time of fitting (Figs. 5 
and 8). Any bends in the pipe should be made in 
the proximal portion so as to leave the distal 
portion unaffected for better observat ion of re
sults. While such changes are made readily, con
siderable heat is needed. The necessi ty for exten
sive alignment changes can be avoided with ex

perience and if due care is taken in the laminating 
procedure . 

This system has not yet been used in a defini
tive prosthesis as it is still in the process of being 
proven and refined. However , no significant dif
ficulties can be seen as the work of others bears 
out. This system has been in general use for 
sometime now, and no significant failures have 
occurred. Some 15 temporary and 5 immediate 
postoperat ive prostheses have been fitted over a 
period of 6 to 9 months using these componen ts . 
In the author ' s opinion, this const i tutes a suffi
cient sampling over a sufficiently long period to 
war ran t ser ious cons idera t ion of further de
velopment. 

C O N C L U S I O N S 

The foregoing portion of this article describes 
our early experience in the use of PVC pylons. 
Since January of 1974, our experience with this 
early system and our dissatisfaction with it have 
resulted in adoption of the system we are pres
ently using. This system consists of a female con
nection made from a commerically available PVC 
slip-fitting coupling with three short galvanized 
straps fastened to the proximal portion with pop 
rivets. The connect ion to the pipe distally is made 
by either a simple pin or two machine screws and 
nuts . This modification eliminates the tedious re-
cutting of threads that was necessary in the pre
vious design as well as breakage. At the distal 
portion of the pipe, a PVC ankle plug fastened to 
the pipe by sheet metal screws is used to connect 
the foot. Due to the furor over the possibility of 
PVC causing cancer , the use of PVC solvent glue 
has been avoided lately. 

These changes have simplified production and 
reduced the time required as well as eliminating 
the breakage that occurred formerly at the base of 
the threads of the male connector . Alignment 
c h a n g e s of t e m p o r a r y p r o s t h e s e s h a v e not 
proven to be a problem as at tention to detail 
during socket lamination results in an alignment 
that commonly needs only minor changes . Be
cause of the large external diameter of loosely 
available componen t s (which results in increased 
bulk and weight), the system is not commonly 
used for definitive proes theses . Early a t tempts at 
fabricating soft cosmet ic covers for a water-
based foam recently available on an experimental 
basis from Alimed have been inconclusive. Here , 



too, the external diameter of the pylon poses a 
problem. 

The author wishes to make full acknowledg
ment of the work of Messrs. Lehneis and Wunder, as well as others in the N e w York area, and 
to point out that his own contribution has been in 
the matter of a quick-disconnect feature which 
seems to offer significant advantages. Further

more, the development of a comparable 
commercial system at reasonable cost involving 
the use of such a disconnect feature and a smaller 
size pipe appears to be feasible. Such a commer
cial system should logically include an ankle plug 
of PVC and a locking pin on a lanyard for optional 
use. 


