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Abstract :

A proximal femur fracture due to osteoporosis is one of serious health care problems in aging
societies. Osteosynthesis with pin / screw / plate type fixations is widely used for proximal femur
fracture treatment in Japan. Unfortunately, some complications such as postoperative fractures may
occur during postoperative rehabilitation period. In order to reveal the potential cause of the
postoperative fracture from the viewpoint of the biomechanics, we had already performed the
dynamic stress analysis of the treated proximal femur based on finite element (FE) analysis. The
final goal of our project is to establish the reliable postoperative bone fracture risk assessment
method in response to the daily activity including mainly walking. The aim of this study is to
develop a numerical evaluation system for dynamic effects of daily activity of elderly people on
musculoskeletal system based on the musculoskeletal finite element analysis method. Subject-
specific 3D left hip joint FE model was constructed from an elderly female volunteer's CT images.
The model consists of the pelvis, proximal femur, cartilage and implant, as multi bodies. The
dynamic loading and boundary conditions were applied to the model for simulating a gait motion.
Direction and magnitude of the loads varies in response to the gait motion. The time dependent
loading forces; hip contact, gluteus medius, gluteus maximus, tensor fasciae latae and adductor,

acting around the hip joint was obtained by inverse dynamic analysis of a human gait using the



lower-limb musculoskeletal model. Time varying stress distribution during the gait was evaluated
by FE analysis based on dynamic explicit method via ABAQUS. In order to visually demonstrate
dynamic stress distribution, we examined the time varying von Mises stresses at the representative
points located on the cortical surface of the proximal femur; femoral head, fracture surface and
around the lateral insertion holes. The results indicate significant increase of the stresses around
the proximal lateral insertion holes for treated bone. It is indicated that the proposed system is
feasible to support the better pre-and postoperative clinical decisions, which is the main

contribution of this study.
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