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Four-dimensional analysis system for mandibular kinematics
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Division of Orthodontics and Dentofacial Orthopedics, Department of Oral Growth and Development,
School of Dentistry, Health Sciences University of Hokkaido

Abstract

The purpose of this study was to develop a novel four—dimensional analysis system for mandibular kinematics.

This system consists of three—dimensional reconstructed computed tomography (3D—-CT) of the skull and mandible,

surface image of dentition using a non—contact 3D laser scanner, and mandibular movement data using a six—degree

—of freedom mandibular movement analyzer (TRIMET). This study also uses the finite helical axis (FHA) to analyze

chewing movements. One subject without signs or symptoms of temporomandibular disorders and with normal oc-

clusion was selected to be the subject in this study. A typical chewing cycle was selected by a self-modeling regres-

sion method. The study divided the typical chewing cycle into 10 steps by computing the FHA. The maxillofacial 3

D image and the dentition image were integrated using ceramic markers. The mandibular movement data were also

integrated using three target points. The study visualized the relationship between the mandibular fossa and the con-

dyle four—dimensionally. The new four—dimensional analysis system developed in this study provides detailed infor-

mation of mandibular kinematics.
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