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Thesis Summary

Several judo-related serious head injuries have been reported in recent years. The typical case
is when a beginner is thrown with the dsotogari and receives an impact to the occipital region,
which causes acute subdural hematoma. In this study, the mechanism of judo-related acute subdural
hematoma to identify prevention strategies are investigated.

Chapter 1 introduces the background of this study and describes the mechanism of acute
subdural hematoma as reported in previous studies and the objective of the present study.

Chapter 2 explains experiments using a physical model of the human head to observe the
intracranial behavior during the impact on the occipital region when a dummy is thrown using
osotogari. The type of impact was classified as either head collision, back collision, or horizontal
collision. In matches or practice sessions between competitors of approximately the same height the
number of direct collisions can effectively be decreased. The results also showed that suppressing
neck extension is important for preventing back collision.

Chapter 3 describes the experiments involving backward falls simulating back collision. These
experiments showed that neck extension is the greatest problem in backward falls in beginners.
Further investigation of the cause of neck extension indicated that neck extension was due to
weakness of the neck muscles.

Chapter 4 introduces the basic investigation of head protectors. The results indicated that the
equipment with both head and neck protection suppressed the relative displacement between skull
and brain. Thus, while developing equipment in the future, not only protection the head, but also
the suppression of neck extension should be considered.

Chapter 5 explains the production of an actual judo head protector and the results of an
investigation of its effectiveness in preventing neck extension. The results showed that the
amplitude of the change in angular velocity of the head could be reduced by 29% by the use of the
protector alone, by 21% by the use of the shock- absorbing materials alone, and by 48% by the use
of a combination of the protector and the shock- absorbing materials. These results show that the
proposed structures are highly effective in suppressing extensions at the cervical-thoracic joint
(C7-T1), whereas the shock- absorbing materials are highly effective in suppressing rotations at the
atlanto-occipital joint (O-C1). It is concluded that wearing the proposed head protector, which
combines both effects, can reduce the risk of severe head injuries.

Chapter 6 summarizes the findings of this study and concludes this dissertation.
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