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Abstract

Four-bar linkage mechanisms produced by many
designers of knee joints for trans-femoral
prostheses can provide knee rotation to permit
walking only. In Afro-Asian countries people
are accustomed to a squatting posture in their
daily activities. A six-bar linkage knee-ankle
mechanism trans-femoral prosthesis is described
which was developed and fitted to an amputee.
The motion patterns of the ankle, knee and thigh
during walking and squatting (obtained wsing a
flickering light emitting diode system) for the
above prosthesis is compared with motion
patterns obtained for normal subjects. The
closeness between both the patterns establishes
the suitability of the new modular trans-femoral
prosthesis for producing near normal patterns of
motion during walking and squatting. The
additional facility of cross-legged sitting
provided in the prosthesis makes it functionally
suitable for Afro-Asian amputees.

Introduction

People in Afro-Asian countries are in the habit
of sitting in a squatting posture for many
activities starting from the use of the toilet to
farming operation and in cross-legged sitting
posture for relaxation and during their daily
prayers. Amputees wearing usual trans-femoral
prostheses are not in a position to perform the
above functions. Most of the models for trans-
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femoral prostheses are of single knee axis with
solid ankle except a few which have the
provision for ankle dorsiflexion (Radcliffe and
Lamoreux, 1972; Seliktar and Kenedi, 1976)
and polycentric action at the knee joint
(Radcliffe and Lamoreux, 1972; Cortesi, 1975,
Cappozzo et al., 1980). The required amount of
ankle dorsiflexion with knee flexion during
squatting is not possible with any of the existing
models except for one (Chaudhry er al., 1972)
designed so far. But this model is an exoskeletal
single axis prosthesis which makes it difficult to
provide a proper cosmetic cover. This being a
fixed, single axis knee, requires more effort at
the start of flexion during stance phase than the
polycentric knee prosthesis. This is because of
the smaller effective lever arm of the single axis
prosthesis as compared to the polycentric knee
axis prosthesis.

In normal walking two major muscle groups
of the lower limb control the swing phase of
walking. The prosthetic leg without any swing
phase control arrangement at the knee joint
behaves like a pendulum and without any
control produces an unnatural gait. In earlier
designs this problem was solved by mechanical
means or by providing frictional resistance at
the knee joint (Murphy, 1964). Later different
hydraulic control systems (Lewis, 1965) were
introduced. The disadvantage of a mechanical
frictional resistance system lies in the fact that
this system cannot produce natural gait.
Moreover, these devices get damaged due to
wear. The hydraulic control unit can provide a
better contro] of swing but generally due to the
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the provision of a suitable cosmetic cover in the
future development of the prosthesis.
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