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3D image analysis of gastrocnemius muscle for quantitative evaluation
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Abstract In recent years, A word to describe the state of requiring care and high-risk condition by musculoskeletal
disorders as “Locomotive syndrome” has been proposed. Therefore, the methods for quantitative and easy evaluation of
muscle have been required, but the method has not been established. In this study, we propose a method for automatic
measurement of the pannation angle obtained by 3D-ultrasound images for the more quantitative evaluation of muscle. First,
we determined the top and bottom aponeurosis by approximation of curvilinear surface and extracted the area between those
top and bottom aponeurosis as the muscle-fiber area. Second, after we extracted muscle fiber from the muscle-fiber area,
power spectrum was calculated by 3D-Fourier transform. In addition, we limited the frequency range of the power spectrum
only to the large frequencies and considered the angle of rotation of principal axis of moment in the limited area as the angle of
the muscle fiber. Finally, we calculated the mean angle of a line tangent to the curvilinear surface of the bottom aponeurosis
and determined pannation angle by adding the mean angle of the tangential line and the angle of the muscle fiber. As a result,
the correlation coefficient between the angles measured by this method and by the 2D-ultrasound images was 0.79.
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