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A Finite Element Analysis of Stress on the Femoral Stem with
Resorption of Proximal Medial Femur after Total Hip Replacement

Sung Kon Kim*

In clinical orthopaedics, bone resoption in the cortex is often seen post operatively on X-rays or
bone densitometry after total hip replacement (THR) in the form of cortical osteoporosis or atropy.

Stress shielding of bone occurs, when a load, normally carried by the bone alone, is shared with an
implant as a result, the bone stresses are abnormal and with remodelling analysis this may cause ex-
tensive proximal bone resoption, possibly weakening the bone bed to the point of failure.

The author made finite element models of the cemented and non-cemented type implanted femoral
stem with bone resorption of the proximal medial femur and studied the feed back effect of the vari-
ous degree of bone resoption to THR system by parametric analysis on the stress of the femoral stem

and interface.

The results of the present finite element analysis implied that the extent of proximal bone resorption
has the effect of more increasing stress on the distal stem tip, cement mantle and interface in both
type of femoral stem and this high distal stress possibly can cause the mechanical failure of loosening

or fajlure after THR.
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Fig. 1. Two-dimensional FEM model of porous ingrowth type
Anatomic™ Zimmer stem
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Fig. 2. Two-dimensional FEM model of cement type fixation

of centralign™ Zimmer stem
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Fig. 3. Configuration of von Mises stress in cemented fem-

oral stem after loading
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Fig. 4. Diagram of stress value in cemented femoral stem
under various bone resorption
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Fig. 5. Configuration of von Mises stress in porous ingrowth
femoral stem after loading
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Fig. 6. Diagram of stress value in porous ingrowth femoral
stem under various bone resorption
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