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Deformation Analysis of Spacer in Total Knee Replacement
Using Finite Element Method
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Abstract

This research work was carried out aiming to investigate the effects of the young's modulus of the
spacer in the total knee replacement on the deformation characteristics of the spacer. Three dimensional finite
element model of the replacement which was composed of the femoral component, the spacer and the tibial
component was developed and used for simulating the deformation of the spacer. The results showed that the
contact stress at the interface between the spacer and the femoral component increased, continuously when
increasing the young’s modulus of the spacer from 300 to 18000 MPa. Then, the stress decreased, remarkably
when increasing the young’s modulus ranging between 30000 and 68000 MPa. Moreover, the authors found that
the change of the tendency of the contact stress depended on the deformation behavior of the spacer and the
femoral component.

Keywords: Spacer; Total knee replacement; deformation; contact pressure; wear
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Comp. Mat. Mechanical Properties
model
Femoral  Cr-Co Isotropic Ecrco = 220000 MPa
comp. alloy  purely Verco= 0.3
elastic
Tibial AlSI Isotropic E316. = 193000 MPa
comp. 316 L purely Vaie = 0.3
elastic
Spacer Varied  Isotropic Espacer = From 300 to
elastic 68000 MPa (Varied)
perfect- Vspacer = 0.86 (Fixed)
plastic Opiasiic = 20 MPa
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