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Development of Diagnostic System for Temporomandibular Disorders
— Patient specific evaluation of mandibular movements —
*Norio Inou, Michihiko Koseki, Motoji Nakamura, Hitoshi Kimura (Tokyo Tech),
Naoki Ogawa and Koutarou Maki (Showa Univ.)

Abstract — It is expected to develop an intelligible diagnostic system of temporomandibular disorders (TMD) for
both medical doctors and patients. This study proposes a diagnostic system that visualizes motion of the human
mandible. The system integrates two engineering methods. One is an optical motion capture technique for
measuring the mandibular movements. The other is a patient-specific modeling method based on the X-ray CT
data. The system provides not only three-dimensional visual information of the mandibular movements as
animations but also quantitative information of position, velocity and acceleration at an arbitral point of the
model. The user interface of system enables intuitive operation of a medical doctor. We apply the system to two
subjects, one has no symptom of TMD and the other has typical TMD. The system clarifies the difference in
mandibular movements of them and reveals details of characteristic mandibular movements of TMD. The system
will be useful not only for proper diagnosis of TMD but also for informed consent in medical treatments.
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Fig.1 Diagram of the diagnostic system for
temporomandibular disorders.
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Fig.2 Overview of the system.
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Fig.3 Trajectory of two subjects’ condyles.
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(a) Velocity record of condyles of a healthy person.
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(b) Velocity record of condyles of a patient with TMD.
Fig.4 Velocity records of two subjects’ condyles.
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Fig.5 Maximum velocities of the condyles are
measured at articular tubercle.
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