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Introduction

Wear performance of total knee replacements
(TKR) can be determined pre-clinically through
experimental  [1] and computational wear
simulation [2].

In  experimental wear simulation our
philosophy has been to set the centre of
rotation of femoral components on their distal
radius in order to facilitate femoral rollback [1].

The aim of this study was to investigate the
influence of femoral setup (the position of the
centre of rotation) and kinematic inputs (the
amplitude and polarity of anterior-posterior
displacement) on wear.
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Experimental:

Femoral components set up on either Distal centre of rotation (Distal CoR) or ISO centre of rotation (ISO
CoR).

Standard Leeds kinematic input conditions for the TKR’s set up on Distal CoR; maximum anterior-
posterior (AP) displacement of either 10mm (high) or 5mm (intermediate) [1].

Setting the femoral component on the ISO CoR led to the femoral component rolling back off the tibial
insert under (Leeds) high kinematic conditions, necessitating a reversal of direction of the AP
displacement in order to maintain contact within the insert.

Lubricant 25% new-born calf serum, wear assessed gravimetrically, 3 million cycles for

all test conditions, statistical analysis performed using one way ANOVA (significance at 0.05).
Computational:

Wear model based on the contact area and an independent experimentally determined non-dimensional
wear coefficient, previously validated against experimental data [2].
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The reversal of the AP displacement produced a
significantly lower wearing configuration under high
kinematic conditions on the ISO CoR (p<0.05).

On the distal radius the wear under high kinematic
conditions was significantly higher than under
intermediate conditions (p<0.05). However, for the
TKRs on the ISO CoR, the trend was reversed.

Good agreement was found between our computational and
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Significance

These experimental and computational
studies have shown that the most important
factor influencing the wear of TKRs was the
position of the relative contact point at the
femoral component and tibial insert interface.

The changes in centre of rotation and
direction of AP motion produced significantly
different relative motions and levels of cross-
shear, significantly influencing wear.

This study was supported by DePuy Synthes Joint Reconstruction (Leeds, UK), the Centre of Excellence in Medical Engineering
funded by WELMEC (Wellcome Trust and EPSRC, WT088908/z/09/z), the NIHR Leeds Musculoskeletal Biomedical Research Unit

DePuy Synthes




	Slide Number  1

