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Wear Simulation of Tibiofemoral Joint Surface of Total Knee
Prosthesis with High Conformity
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Abstract. Objective To investigate the effect of the tibiofemoral joint surface with high conformity on total knee
prosthesis motion and insert wear. Methods A type of knee prosthesis with a high coronal conformity was de-
signed and manufactured, and its insert wear was studied by in vitro wear testing combined with finite element
simulation. Results The mass wear rates calculated by the in vitro wear testing and finite element simulation were
(14.29 £3.19) mg/MC and 14.67 mg/MC (MC, million cycle), respectively. After five MCs, the areas of the
insert wear obtained by both the methods were basically consistent, and severe wear was found to occur in the
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middle part of the insert. Conclusions The result of the finite element simulation coincided with that of the in vitro

testing. The wear rate of the tibiofemoral joint surface of the total knee prosthesis with a high coronal conformity

was relatively low. The research outcomes have practical significance for the evaluation and clinical application of

the total knee prosthesis with a high conformity.

Key words: total knee replacement; high conformity; in vitro wear testing; finite element analysis
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Fig.1 Artificial knee joint prosthesis with high conformity
(a) Picture of the sample, (b) Schematic diagram of the

tibiofemoral joint surface with high conformity
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Fig.2 Actual loading and movement of samples
(a) Axial force, anterior-posterior force and anterior-pos-
terior displacement for the tibial trays of three samples,
(b) Axial force, torque and rotations for the tibial trays of

three samples
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