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Dynamic profile of masticatory muscles by use of Mandibular Motion Display System
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Abstract: This study deals with an integrated display system of patient-specific mandibular
movements. The display system provides motion trajectory and velocity or accelerations at an
arbitrary point of the mandible. We add a new function to the display system. The function is
dynamic profile of masticatory muscles showing time series of muscular lengths. The muscular
lengths are obtained from a patient-specific model of a person specifying attachment points of
muscles, and the time series of lengths are calculated by measured data of mandibular motion of
the person. The dynamic profile shows a clear difference between a healthy person and a person
who has TMD. This paper also discusses a masticating cycle examining relationship between
trajectory pattern at an incisor tooth and the time series of muscular lengths. It is suggested that the
bilateral difference of muscular contraction length and the contraction timing affect masticatory

type of movement.
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[ 3-D display of jaw movement ]

Fig. 1 Diagram of 3D display system.
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Fig. 2 Snapshot of the display system.
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(a) MfH #EER (Superficial masseter muscle)
(b) ™ EER (Deep masseter muscle)

(c) {AISEAS HiIHE (Anterior temporal muscle)
(d) MIEEF; FE (Middle temporal muscle)
(e) MIEEFH #4EB (Posterior temporal muscle)
(f) W{HIZEZ245 (Lateral pterygoid muscle)
(g) #MUFEZERS (Medial pterygoid muscle)
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Fig. 3 Masticatory muscles.
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Fig. 4 Muscle length of maximum opening
movement. Gray lines show left side muscles and
black lies show right side muscles. Subject B and D
are diagnosed as having TMD. While subject A and
C do not have TMD.
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Fig. 5 muscle length of tapping motion.
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Fig. 7 Motion trajectory an incisor point and
muscle length during eating peanuts.



