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A Study for Improvement of the Femoral Stem Type using the
Finite Element Analysis

Yoon, K. R.*, Won, Y. Y.** and Leg, S. H.¥**

ABSTRACT

A major mechanical problem with total hip replacement is the loosening of the femoral component.
The loss of proximal support, with firm fixation distally, has been thought to be a major caused of fatigue
failure of femoral stems. While many causes have been proposed, the most frequently suggested cause
of the calcar resorption is the disuse atrophy of the cortex of the calcar due to the stress shielding of the
proximal bone by the metal femoral stem. In this research, the new-designed stem(modified collar stemn)
was considered which made a hole inside stem and had a 3 mm thickness. Using the 3-dimensional finite
element methods, the common collar stem and the modified colla stem was modeled and analysed. Also,
the two models was compared. The results showed that the modified collar stem decreased the stress-
shielding and it made a effective load transfer at the entire femoral region.

Key words : Finite element analysis, Stress shielding, Femoral stem
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Table 1. Materiat properties

Young's Modulus Poisson’s Ratio

Stem (CoCrMd) 207.0 Gpa 0.3
Cement 2.1 Gpa 0.23
Cortical bone 14.0 Gpa 023
Trabecular bone 0.5 Gpa 0.3

Yellow: Femor
Red: Cement
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Fig. 2. FEM(Finite Element Method) model of implanted
femoral stem.
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Yellow: displaced femor
Red: displaced cement
Green: displaced stem

Fig. 3. Von Mises stress of common collar stem.

Fig. 5. The displacement of common collar stem.
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hg. 4. Von Mises stress of modified mllar stem.
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