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Elucidation of the mechanism of lower limb prosthetics in ambulation activity and
clinical applications
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Total surface bearing (TSB) and patellar tendon bearing (PTB) sockets are widely
used for trans-tibial amputees. We used the finite element method to develop a prosthetic model and
performed a biomechanical studK to assess the impact of level-ground walking, stair ascent and descent
and socket configurations on the residual limb by taking into account the load measured in motion
analysis. With the TSB socket, contact stress on the stump at the boundary between the socket liner and
residual limb was clearly low overall and the fitting was satisfactory compared with the PTB socket. With
the PTB socket, contact stress was higher and concentrated in the patellar ligament, on the anterior,
medial, and lateral sides of the tibia, and in the popliteal region.
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1. Element types and material properties

Element Young’ s modulus Poisson’ s ratio
Material type (E:MPa) (v)
Cortical bone Solid 17,000 03
Cancellous bone Solid 400 0.3
Soft tissue Solid 1.0 045
TSB liner Solid 0.38 03
PTB liner Solid 0.38 03
Prosthetic socket Fixed
Contact Friction 0.5
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