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Effect of Stem Design on Contact Pressure and Stress Distribution of
End-of-stem in Revision TKR

Yoon Hyuk Kim#, Oh Soo Kwon' and Simon Park”

ABSTRACT

In this study, the effect of stem-end design on contact pressure and stress distribution in revision TKR was
investigated using finite element method. The finite element model of tibia, including the cortical bone, the
cancellous bone and canal, was developed based on CT images. The implant models with various stem lengths,
diameters, friction coefficients, and press-fit effects were considered. The results showed that the longer stem
length, the stronger press-fit, the bigger stem diameter, and the higher friction coefficient increased both peak
contact pressure and Von-Mises stress distributions. The results supported the clinical hypothesis that peak
contact pressure and stress are related to the stem end pain. The results of this study will be useful to design
the stem and reduce the end-of-stem pain in revision TKR.
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Fig. 1 Finite element model of tibia
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Before cutting After cutting
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Fig. 3 Bone cutting for implant insertion

Table 1 Material properties of tibia and implant

. Implant
Cortical | Cancellous o
(Titanium)
Young's Modulus
17,000 300 110,000
(MPa)
Poisson's Ratio 0.36 0.3 0.3
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(b) Contact conditions

Fig. 4 Loading and boundary conditions used in finite
element analysis
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Fig. 5 Distribution of contact pressure(left) and Von
Mises stress(right) for various stem end design
parameters
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