oFH3A A 164, A 1%, 1995 o T x T
). of KOSOMBE : Vol. 16, No. 1 95—16~1-04

=7 —1 37
AF1uA

=Abstract=
Two-Dimensional Finite Element Analysis of Bone
Resorption from the Artificial Hip Replacement

H. Y. Choi* S. W. Chae* S. K. Kim™

Clinically, proximal bone resorption in the femur is frequently seen postoperatively on the follow up
Xcrays after total hip replacement (THR). We developed the finite element model of cementless THR.
The model is two dimensional side plate model, whereby the three dimensional structural integrity of
the bone can be accounted for by a separate two dimensional mesh, a side plate. The subject of this
article is the development and application of this two dimensional side plate FEM to study the reverse
effect of the various degree of bone resorption of femur after THR. The results of this study indicates
that 1) two dimensional side plate model is good and simple alternative to complex three dimensional
model and 2) the severity of the proximal bone resorption has the effect of more increasing stress on

the cortex at the level of femgral stem tip.

Key words : bone resorption, cementless THR, Finite Element Model, Side Plate FEM.
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Fig. 1. Schematic drawing of the side plate elements for a
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Fig. 3. Three-dimensional structure for the validation analy-
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Fig. 5. Three-dimensional surface model of femur
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Fig. 7. Bone resorption area and property modelling
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Fig. 8. Deformed shape of two dimensional femoral bone
model due to the single leg stance loading (deformation is scal-
ed by 10 times)
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Fig. 9. Stress components on the cortical bone: g.:normal
stress, os:shear stress, ov: bending stress (AB : medial side, CD :lat-
eral side)
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Fig. 10. Bending stress distributions along the medial line of
cortical bone
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Fig. 12. von Mises stress distributions along the medial line
of cortical bone
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Fig. 13. von Mises stress distributions along the lateral line
of cortical bone
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