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The Wear on a Novel Motion Mode Hinged Knee Prosthesis:
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Abstract: Objective To perform finite element analysis on a novel motion mode hinged knee prosthesis, and
investigate the method of wear simulation on hinged prosthesis and the influence of motion mode on wear of the
prosthesis. Methods Based on the finite element model of contact stress on spherical axis prosthesis, the finite
element model of wear was established according to Archard wear theory. The kinematics data during different
motions were input as loading condition to simulate mechanical environment of the knee arthroplasty in
physiological activities. The wear results of spherical axis prosthesis were studied. Results For tibial insert, the
average and maximum contact stresses during upstairs and downstairs climbing were higher than those during
walking, and the cumulative wear volume during upstairs climbing was larger than that during downstairs climbing
and walking. The wear mainly occurred on lower surface of tibial insert during all 3 motions. For rotating bushing,
there was only a short period of contact and wear during walking, and the cumulative wear was 0.19 mm’.
Conclusions The spherical axis motion of hinged knee prosthesis can improve the mechanical environment of
knee, reduce the wear of rotating bushing, and prolong the prosthesis survival. The finite element simulation can
predict the wear of hinged prosthesis effectively, and provide the theoretical basis for design and improvement of
the prosthesis.
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Fig.3 Gait curve during walking, upstairs and downstairs climbing (a) Axial load, (b) Flexion angle, (c¢) Anterior-posterior

force, (d) Rotational torque
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