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Construction of link between musculoskeletal simulation and image-based
mechanical analysis for development of treatment strategy of bone disease
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In order to construct a link between musculoskeletal simulation and
image-based mechanical analysis (FEA) of bone for development of treatment strategy of bone disease
and establish new segmentation techniques for bone images, we developed a new segmentation technique

using U-net and Textonboost, which was based on Boosting method, and verified its potency. We also
performed subject-specific analysis of osteoarthritic gait, joint reaction forces, muscle forces and
stress distribution in the bone around the hip using a workflow that derives forces from
musculoskeletal simulation and imposes them on a FEA of bone. Then we found that joint reaction
forces changed prominently with changes in individual muscle strength. In addition, we demonstrated
that the developed new segmentation technique has the extraction accuracy as same as a traditional
segmentation technique and needed less extraction time costs, suggesting potency of the new
segmentation technique.
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