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Biomechanical analysis and reasoning on dislocation failure after
total hip arthroplasty
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Abstract. Objective To propose a detailed method on the diagnosis of dislocation failure by studying the mecha-
nism of mechanical failure and causes of dislocation occurrence after the total hip arthroplasty ( THA). Methods
The correlation between dislocation failure and clinical situation, product design and patients was analyzed by
establishing the dislocation model to study the biomechanical mechanism of dislocation procedure. Results The
reasoning route for dislocation analysis after THA was proposed and the visual hip prosthesis motion analysis soft-
ware was developed and validated. Conclusions Case study on dislocation failure after THA shows that the pro-
posed method and developed software can judge the cause of dislocation incidence in detail, and determine the
relationship between implanting position for the hip prosthesis and dislocation incidence. Meanwhile, it can find
the best implanting position before operation and analyze the risk of dislocation incidence, which will be helpful for
the prosthesis design.
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Fig.2 Force and force moment on human femur
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Fig.3 Motion range of the artificial hip joint and mechanical analysis of the dislocation
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Tab.1 Reasoning route of dislocation failure analysis
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Fig.7 Reference spherical analysis method for hip prosthesis mo-
tion
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