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In this study, we proposed a novel musculoskeletal finite element (MS-FE)
analysis method which consists of 2 step procedure; in the 1st step, MS analysis beased on the
inverse dynamic analysis for estimating the dynamic loading, and then FE analysis for obtaining the
bone stress distribution in the 2nd step. Osteosynthesis with fixations is widely used for femoral
neck fracture treatment. In order to reveal the potential cause of the postoperative fracture for
proximal femur osteosynthesis, we applied the proposed method to the proximal femur biomechanics
analysis. The dynamic loading and boundary conditions for simulating the gait motion are the major
technical advantages of the proposed method comparing with the conventional static FE analysis. The
simulation results successfully demonstrated the detailed time dependent stress distribution and
excessive local stress concentration that is the potential cause of sub-trochanteric fractures
during postoperative rehabilitation period.
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