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INTRODUCTION 
Original ly in t ended to be used jus t in 

the water , with proper a l ignment and use 
of the Seat t le Foot® m a d e by Mode l and 
Ins t rument D e v e l o p m e n t * this pros thes i s 
works equal ly as well on land. The concep t 
of incorporat ing a chamber for negat ive 
buoyancy is not a n e w one , h o w e v e r the 
me thod of fabrication is different. In Flor­
ida, there is a great need for a pros thes is 
that can be used effectively in bo th envi­
ronmen t s . 

Various types of p ros theses have been 
made for use in the water , however , they 
all have someth ing in c o m m o n ; they float. 
S o m e of these types have been more or 
less flotation devices . O n e type is made 
entirely with rigid foam. Plastic laminate 
encases the entire l imb including the foot. 
It not only floats, but with such a hard and 
functionally long external keel, it trauma­
tized the residual l imb. T h e remainder of 
this type of pros thes i s had similar prob­
lems . W h e n a convent iona l S A C H foot is 
used, the t rauma to the residual l imb is 
rel ieved, but not the p rob lem of flotation. 
A n o t h e r p rob lem assoc ia ted wi th the 
S A C H foot is that the material d e c o m p o s e s 

* Model and Instrument Development, Inc., 861 
South Poplar Place, South, Seattle, Washington 
98144. 

after a per iod of t ime in water . For tunate ly 
with the adven t of the energy storing Sea t ­
tle Foot® also came the life cast look, the 
tough external skin, and the non-porous 
internal parts m a d e of Delr in. S o one of 
my p rob lems was solved, thanks to Mode l 
and Ins t rument Deve lopmen t . 

U p o n examining the second problem of 
h o w to prevent a pros thes i s from floating, 
it was found there was n o easy solut ion. 
Adding we igh t to a pros thes is s e e m s easy 
enough , but having a pat ient use a 10 to 15 
pound pros thes is would not be accepted 
very well . W h a t w a s n e e d e d was a weight 
that could b e easily added and r emoved as 
needed like the w a y a large ship or sub­
marine takes on water for ballast. With this 
idea in mind, there was thought put into 
the ways of creat ing a chamber inside of 
the pros thes is . T h e mos t economica l but 
sturdy material that could be found w a s 
P.V.C. (Poly Viny l Chlor ide) p ipe . Pipe 
of 2 1/4" d iameter w a s used to m a k e the 
chamber , wh ich w a s p laced b e t w e e n the 
socket and the ankle block. Then , 2 pieces 
of 3/4" d iameter p ipe were placed pos ­
teriorly, one distally, and one proximally. 
T h e s e a l lowed for a gradual intake of water 
as the pat ient en te red the water , thus 
making the pros thes is less buoyant . W h e n 
the pat ient leaves the water , the fluid in 
the c h a m b e r drains out through the distal 
p ipe leaving the pros thes i s l ighter. 



PROCEDURE 
A P.T.B. socket utilizing supracondylar 

suspens ion in conjunct ion with a latex 
s leeve to water proof the inside is incorpo­
rated into the des ign. A Pe l i t e® insert was 
used in the test cases , but a hard socket 
could have b e e n used . The socket , m a d e 
wi th acrylic resin, is set up on a s tandard 
be low knee a l ignment device , and the ap­
propriate s ized Sea t t le Foot® is then at­
tached . 

T h e pat ient is then fitted and a l lowed to 
walk in the parallel bars . H o w e v e r , the pa­
t ient shou ld walk barefoot to s imulate 
the actual condi t ions of being on the beach 
or at the pool. T h e Seat t le Foot® does al low 
the pat ient to wea r sandals , thongs , or 
tennis shoes giving him or he r a vast 
choice of shoes to wear . 

W h e n the fitting of the pros thes is is 
comple te it is then transferred, us ing a ver­
tical a l ignment device . After removing the 
B K adjustable a l ignment device a dura-
thane ankle block is used at the distal end . 
It mus t be cut down to about two inches in 
height to allow the longes t piece of P.V.C. 
pipe to be used . T h e ankle b lock is then 
sealed inside so that no moisure can affect 
the foam and the correct length of 2 1/4" 
P.V.C. pipe is se lected and cut . The pipe 
will have to be long enough to fit down 
inside the ankle block and cradle the 
socke t . H o w e v e r , before p e r m a n e n t l y 
bonding the pipe to the ankle block with 
seal ing resin, acrylic sealing resin mixed 
with a filler should be poured into the cen­
ter of the ankle block, comple te ly covering 
the foot bolt . M a k e sure to lubricate the 
foot bolt for easy removal after the resin 
cures . P roceed to b o n d the socket to the 
pipe, again with seal ing resin, making it 
comple te ly wate r tight. Then , using a 3/4" 
hole saw, make two holes , one as far distal 
on the poster ior as you can go on the cham­
ber and the o ther as far proximal on the 
posterior . 

T w o pieces of 3 / 4 " d iamete r P.V.C. 
pipe, approximate ly 6 " in length , are 
cut and b o n d e d into the holes . K e e p the 
distal one horizontal but give the proximal 
one an upward tilt (Figure 1 ) . It is impor­
tant to seal these well with P.V.C. cemen t , 

Figure 1. Medial view of transferred prosthesis ready 
to be foamed up for shaping. Note the upward tilt of 
proximal tube; distal tube remains horizontal. 



Figure 2. Anterior view of completed prosthesis on 
patient. 

Figure 3. Posterior view of prosthesis on patient. Note 
later sleeve as water barrier, and entry/exit holes for 
ballast. 

as any leakage will cause the sur rounding 
foam to deter iorate . Mask ing tape is p laced 
over the e n d s of the 3/4" d iameter P.V.C. 
pipe, and the socket is then foamed up and 
shaped (Figures 2 & 3 ) . 

Bond ing of the foot to the pros thes is 
needs careful considerat ion. T h e hot glue 
m e t h o d that Mode l and Ins t rument Devel ­
o p m e n t r e c o m m e n d s is used . In addit ion, 
a bead of glue a round the top edge of the 
foot is u sed to ensure a perfect seal . The 
final s tep after t ightening the bolt , pro­
vided with the foot, is to fill the bolt hole 
with ho t glue to prevent any corrosion. 

CONCLUSION 
With this technique , the pat ient has a 

pros thes i s that can be used equally as well 
on land as in the water . H e / s h e can walk 
right from the tennis courts or golf course 
directly into the pool or ocean using the 
same l imb. This provides the pat ient with 
the benefi ts of two pros theses in one 
design. 
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