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The Effect of Pin Track Hole on Thai Femur after Total Knee Arthroplasty
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Abstract

Knee replacement surgery, which is a high efficiency and safety method, was used to treat the severe
osteoarthritis. Computer-assisted surgery is the technology used to improve the accuracy and extend the life time
of the knee prosthesis. During surgery, the surgeon drilled pin track hole to set the knee alignment. When the
surgery was completed, the hole was still on the bone which made a risk of bone fracture at the pin track hole by
maximum strain distribution on the femur. In this research, the bone model of Thai femur had constructed with
pin track hole and analyzed by finite element method under daily activities as walking and stair climbing
conditions. To compare the diameter of pin track hole, angle of drilled hole affects the strain distribution on the
bone that lead to the bone fracture.

The analysis was shown the strain distribution concentrate at the pin track hole in both walking and stair
climbing conditions that affect a high strain distribution than the other areas, but the maximum strain did not
exceed 25,000 microstrain, which was resulting in bone fractures. The bone model in this research was used the

properties of normal Thai femoral bone model. If the bone model was represented with the properties of
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osteoporosis bone that had less young modulus than the normal bone, the bone results in a failure at the pin

track hole.

Keywords: Pin track hole; Thai femur, Total knee arthroplasty and Finite element method.
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