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Socket/stump interface dynamic pressure distributions recorded
during the prosthetic stance phase of gait of a trans-tibial
amputee wearing a hydrocast socket
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Abstract

Force scnsing resistors {FSR)} have been used
to measure dynamic stump/socket interface
pressures during the gait of a trans-tibial
amputce. A total of 350 pressure sensors were
attached to the inner wall of a hydrocast socket.
Data were sampled at [50Hz during
approximatcly 0.8 seconds of prosthetic stance
of gait. The dynamic pressure distributions
within a hand cast socket reported by Convery
and Buis (1998) are compared with those
monitored within a hydrocast socket for the
same amputec. The pressure gradients within the
hydrocast socket are less than that of the hand
cast Patellar-Tendon-Bearing (PTB) socket. The
proximal “ring” of high pressure in the hand cast
PTB socket is replaced with a more distal
pressure in the hydrocast socket.

Introduction

The characteristics of the Tekscan FSR
transducer, which incorporates 96 sensors, has
been previously reported by Buis and Convery
(1997)., By adopling a strict test protocol, 4
transducers may be bonded to the inner socket
wall and calibrated in situ. This calibration
technique minimises imaccuracies. When
subjected to repeated pressures of 100kPa the
variation of the “average” pressure of a
transducer was +2% with a maximum variation
of £10% for any individua! sensor in the
array of 96.
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The hydrocast socket is based on a system
developed by Murdoch (1968). One of the
uncertainties of pressure casting in general has
been to determine the pressure magnitude and
duration required in order to creaic a good
socket fit. Gardner (1968) recommecnded an
applied pressure of 13kPa. Kristinsson (1993)
proposed pressure levels of 23 to 34kPa,
commenting that applying pressures of less than
23kPa often resulted in a slack fit. Krouskop ef
al. (1987) stated that stump tissue is not
compressible which implics that tissue fluid will
migrate from the stump with the application of
constant pressure,

Method

Figure 1 illustrates the hydrocast procedure.
Weight transfer through the stump may be
supported if the stump is immersed in a sealed
water tank. Increasing or decreasing the volume
of water within the sealed tank raises and lowers
the stump. The Icecast pressure cylinder was
modified by introducing a flexible sleeve as a
barrier between the water in the cylinder and the
plaster of Paris (POP) covering the amputee’s
stump. A close fitting template was fitted to the
amputee’s thigh in order to ensure that, during
weight bearing, minimum support was being
provided by the sleeve. Immediately after
application of the POP, the stump was inserted
into the cylinder and the cylinder was raised
until the brim contacted the template on the
amputee’s thigh, The template was locked to the
cylinder brim and the cylinder was then filled
with water at body temperature. As the amputee
transferred full body weight through the stump,
the volume of water in the cylinder was
increased until the stump was lifted marginally
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Local area No, of sensors Maximum “average” Maximum pressure
within local pressure of all of single sensor
area sensors within area within area
(kPa) (kPa)
Medial knee 12 11 121
Fibular head 8 126 148
(a)
Legend No. of sensors Maximum “average” Maximum pressure
within local pressure of all of single sensor
area sensors within area within area
(kPa) (kPa)
Patellar bar 12 244 417
Proximal popliteal 8 128 168
Posterior medhal flare 10 119 132
Fibular head 9 103 114
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