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Effect of Tibial Component Rotation on Tibio—Femoral Joint Kinematics
in Total Knee Arthroplasty
—— Using a Visualization Method of Inter—Articular Distance
as Estimated Contact Point ——

Yoshihiro SUZUKI

Department of Orthopedic Surgery,
Niigata University School of Medicine
(Director: Prof. Hideaki E. TAKAHASHI)

Four fresh frozen cadaver knees were studied to investigate the effect of the tibial
component rotation on tibic-femoral joint kinematics in total knee arthroplasty
(TKA). Three dimensional (3 —D) knee motion was measured using a 6 — DOF
photostereometric system based on high resolution linear CCD camera that was devel-
oped in Niigata University. In order to evaluate the relative motion of the femoral
component on the tibial surface, the articular distance between femoral and tibial com-
ponent was calculated and displayed on tibial joint surface. The center of the area
which articular distance was less than 0.75mm was defined as the Estimated Contact
Point (ECP). The change of ECP during knee flexion was evaluated under different ro-
tational position of the tibial component that included neutral, 10 degrees of internal
rotation, and 10 degrees of external rotation.

The tracking pattern of the ECP in medial and lateral compartment of the tibial
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joint surface showed femoral roll-back motion that was seen in physiological knee mo-
tion when tibial component was in neutral rotation. When tibial component was set in
10 degrees of internal and external rotaion, same tracking pattern of the ECP was still
observed. The amount of the posterior shift of the ECP was almost same between neu-
tral and 10 degrees internal rotation. In the case of 10 degrees external rotation, pos-
terior shift of ECP in medial compartment was less than that of medial, so that the
concentration of ECP in posterior part of the medial compartment was observed. This
study suggested that in this type of semi-constrained surface replacement TKA system,
the rotational laxity of the component not only protect the reverse rotation but also
But the

concentration of ECP in posterior corner of the medial compartment when the tibial

maintain the physiological knee motion pattern such as the roll-back motion.

component was set in external rotation, might become the cause of stress concentration

that will lead to the wear of polyethylene insert.

Key words: Total knee arthroplasty, Three-dimensional knee motion analysis,
Rotation of tibial component, Rotational laxity,
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