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(Abstract] In recent years, severe head trauma has occasionally been reported in judo.

Here we report the intracranial observations using a head model of an osoto-gari strike on the occipital area, and
investigate effective preventive measures. Hybrid-III dummies (AM50 dummy, AF05 dummy) and a three-
dimensional (3D) transparent physical head model were used in this study. These are based on skull and brain
shapes obtained by computed tomography and magnetic resonance imaging. The brain and skull of the model
were marked, and the 3D movements of the markers after a strike were measured using a high-speed camera.
Three main types of strikes were identified: direct head collision, back collision and horizontal collision.

Based on the fact that direct head collision occurred in 4/7 cases with the AM50 dummy and in all cases with
the AF05 dummy, it is considered that the difference in height may be the cause. Following direct head collision,
the head immediately rotated and slid in relation to the judo mat. In matches or free practice sessions between
competitors of approximately the same height the number of direct head collisions can effectively be decreased.
Following back collisions, the neck was extended and the head collided with the mat in a rotating motion, followed
by flexion of the neck. Preventing neck extension is important in back collisions. Our results suggested the possi-
bility that head protection that decreases neck extension can be effective to decrease head trauma caused by rota-
tional acceleration. Finally, the level of displacement following horizontal collision was minimal. Therefore the

probability of sustaining acute subdural haematoma after horizontal collision is very low.
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