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Simulation of Three Dimensional Motion of the Knee Joint
in Total Knee Arthroplasty

Byung Young Moon’, Kwon Son”, Ki Bum Kim" and Jeung Tak Suh™

ABSTRACT

Severe osteoarthrosis of the knee joint often requires total knee arthroplasty(TKA) to yield adequate knee
function. The knee joint with TKA is expected ideally to restore the characteristics, however, this is not
necessarily true in the clinical cases. In this study the motion of the intact joint and the joint after TKA were
investigated numerically using computer simulation. For active knee extension from 90 degrees of flexion to full
extension, the intact knee joint exhibited anterior tibial translation near the full extension and it showed only
rotation at other flexion angles. Physiologic external rotation of the tibia near full extension known as screw home
movement was also noted in the analytical model. The analysis of the tibial insert of three different shapes (flat,
semicurved, and curved types) demonstrated characteristic rotational and sliding motion as well as different contact
forces.
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(a)Knee model

(b)Coordinate model

Fig. 1 Knee and femoral and tibial coordinates
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(b) Lateral view

(a) Front view

Fig. 2 Knee model with ligament
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Table 1 Value of coefficients and initial lengths

of ligaments
A B lo
ACL 930 9.21 355
PCL 515 5.43 385
LCL 30.7 12.8 56
MCL 50.7 12.8 66
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curved type tibial component
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