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Development of an osteotomy surgery support system by geometric analysis of
auditory-tactile fusion data
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In this study, we developed a system for safe osteotomy surgery by
visualizing changes in the sensation felt in the hand just when a cutting tool reaches the
cancellous bone in jaw deformity surgery in which the jaw bone is cut using the cutting tool. We
proposed the evaluation index focusing on the peak value of the frequency spectral density of the
handpiece vibration acceleration and the cutting sound taking into account the change in cutting
force for judging the accession of the cutting bar at the cancellous bone. Osteotomy tests using an
artificial bone and a pig mandible evaluated the accuracy of the proposed index. We found a high
correlation between the time of peak spectral density and the time at which a skilled oral and
maxillofacial surgeon determines the cancellous bone reaching. In addition, it was clarified a
handpiece operation method which helps surgeon judge the cancellous bone reaching.
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