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ABSTRACT

Amputation is one of the most severe problems facing humanity all around the
world. Prosthesis is simply the solution for such a problem. The broadened range
of prosthetic feet available made it more difficult to choose which foot is most
suitable for each amputee. This study was performed as a case study on one
unilateral transtibial traumatic amputee. The purpose was to determine
whether a Single Axis (SA) prosthetic foot enhanced gait as opposed to a SACH
prosthetic foot when walking on uneven grounds. Three-dimensional gait
analysis system was used to study gait kinematics and Kinetics using the
two prosthetic feet on three different walkways: wood, sand and pebble.
The kinematic variables stride length, cadence, speed, stride time, prosthetic
stance and normal stances as well as joint relative angles were
considered in the analysis. The kinetic variables vertical ground reaction force
and ankle moment (plantar flexion) were considered in the analysis. The results
confirmed the asymmetry of amputee gait. With both prosthetic feet, the
amputee walked with a lower speed, cadence and stride length on both types of
uneven ground than on the flat ground. The SA foot was found to significantly
increase speed and cadence, and to affect hip and knee flexion angles. However,
there was no clear conclusion that one foot performed better on all walkways.
The results confirmed that both the vertical ground reaction force and ankle
moment (plantar flexion) were significantly greater at the normal limb rather
than the prosthetic limb. The results also confirmed that the SA prosthetic foot
increased the ankle moment (plantar flexion). The results will provide
quantitative insight to facilitate proper prosthetic foot selection, and help the
amputees go on with their life style, walk easier with less effort, while increasing
their comfort and control.

The foot pressure distribution of the sound (normal) limb was also measured
and analyzed to determine to which extent the sound limb was affected by the
amputation, as well as to study the foot pressure distribution of the sound limb
when the amputee wore both the SACH and SA prosthetic feet. The results
showed decreased pressure on the _IS‘, 27 and 3™ metatarsals of the normal limb

when the amputee wore the SA foot.






