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Prediction of Cervical Injuries in Fall Accidents Based on Autopsy Findings

Tatsuya Obana”, Takuya Iwabuchi”, Masahito Hitosugi®, Tetsuo Maki” and Toshiaki Sakurai®
YGraduate School of Engineering, Tokyo City University Graduate Division
“Department of Legal Medicine, Shiga Uviversity of Medical Science
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According to the investigation by the Ministry of Health, Labour and Welfare, the construction industry
accounts for the highest rate (33.2%) of occurrences of fatal accidents. Fall accidents at construction site ac-
count for nearly 40% of all fatal accidents in the construction industry annually. Therefore, clarifying the de-
tailed situation of falling is valuable to plan effective preventive measures. Furthermore, because predicting
cervical spinal injuries in fall accidents is important for emergency care, information about the probability of
experiencing cervical spinal injuries in falling may contribute to the medical field. The purposes of this study
were to reappear a fatal fall accident and obtain the probability of developing cervical spinal fractures depend-
ing on fall height based on logistic regression analysis. Computer simulations using MADYMO 7.5 were per-
formed with forensic autopsy findings in a fall accident in which a man had slipped off the scaffolding at a
height of 8 m. The man suffered from skull vault and base fractures, cervical spinal fracture (C6), and rib frac-
tures. To reconstruct the kinematics of the man based on his neck and pitch angle, the falling posture was clari-
fied such that the neck angle was 50 degrees and pitch angle was a futher 10 degrees. The obtained posture
was well in accordance with that estimated from the autopsy findings. Based on logistic regression analysis, the
fracture risk of the cervical spine is more than 50% at a fall height of 1.08 m. Injury prediction based on an
autopsy case using MADYMO and logistic regression analysis can be useful to plan initial medical treatment.

(JJOMT, 67:108—113, 2019)
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