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Estimation of patient-specific muscle fiber arrangement using clinical CT and
statistical modeling of the fiber arrangement
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We aimed at in-vivo measurement of muscle fiber arrangement in skeletal
muscles from patient-specific CT. Conventionally, the in-vivo muscle fiber analysis is limited to
diffusion tensor MRl and ultrasound images. This study explored a third method using CT in order to
allow much larger field-of-view and apply to broader clinical applications. We created a
high-fidelity 3D muscle fiber template from cryo-section images derived from cadavers. Then, we
developed a robust registration algorithm that non-rigidly register the template to CT images to
estimate the patient-specific muscle fiber arrangement. The estimated results were quantitatively
evaluated by CT image of the cadaver. The developed algorithm was applied to a large-scale database
of clinical CT and variation in the muscle fiber arrangements was analyzed. The muscle fiber
arrangements can be applied in biomechanical simulation in orthopedic surgery, rehabilitation
medicine, as well as ergonomic design in industry, and so on.
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