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Abstract

Noninvasive measurement enables us to monitor and to diagnose inside of human body.
Medical images are used not only for diagnosing but also for detecting the predictor of
diseases.

Ruptures of Achilles tendon frequently occur while doing sports. Since two-thirds of the
people who suffered from the rupture of Achilles tendon feel the pain at Achilles tendon
before rupture, it is possible to detect the predictor of the rupture. Achilles tendon is
soft tissue consisting of unidirectionally-aligned collagen fiber. Therefore, ordinary MRI
machine, ultrasound instrument or X-ray scanner can not acquire medical image of Achilles
tendon. In this research, the author applies the angle dependence of T5 relaxation time
for detecting minute rupture caused on the Achilles tendon. The proposed method has
three parts : (1)obtaining multiple MRI images changing the angle between orientation
of static magnetic field and fiber direction of specimen, (2)registrating the MRI images
and getting brightness value profile on each pixel, (3)calculating most suitable evaluation
parameters from the data and ideal model of the angle dependence of 75 relaxation time,
and evaluating disorder of collagen fiber orientation.

The author experiment to confirm whether the method can detect disorder of collagen
fiber orientation. Hydrochloric acid with different density (10 9%) and tensile force with
different period (6h, 12h, 24h) generates disorder for the collagen fiber distribution with
different level on cow’s Achilles tendon. Consequently, the orientation analysed from the
proposed method denotes the same tendency of the orientation from microscopic architec-

tural analysis. The result shows that method can detect disordered part fiber orientaion.

keywordJMRI, collagen fiber orientation, Achilles tendon, tendon or ligament rupture,

Magic Angle Effect, T5 relaxation
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