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Observation of Individual Mandibular Motion
using the Three-dimensional Display System of Mandibular Movement
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Michihiko KOSEKI, Motoji NAKAMURA, Naoki OGAWA,
Hitoshi KIMURA, Norio INOU and Koutaro MAKI

Abstract: This study deals with the display system that visualizes patient-specific human
mandibular movements. The system provides not only three-dimensional visual information
of individual mandibular movements but also quantitative information of positions,
velocities or accelerations at arbitral points of the mandible. This paper firstly reports two
improvements of our previous system for application to clinical fields. One is a new design
of the motion capturing device with optical markers. The device is enough compact and light
for observation of mastication of foods. The other is a user friendly interface of the display
system which provides synchronized presentation of mandibular motion animation and the
guantitative information. The system is applied to two subjects. One of the subjects has
symptoms of tempolomandibular disorders (TMD). We measure voluntary border
movements and mastications of several substances, and observe quite different mandibular
movements in the subjects. The system has an enough potential ability to be an intelligible
diagnostic system of TMD for both medical doctors and patients. It will be useful for
informed consent for medical treatments of TMD.

Keywords: Mandibular movement, Temporomandibular disorders, X-ray computed

tomography, Patient-specific modeling.
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Fig. 1 Diagram of 3D display system.
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(a) Facebow with three markers. (b) Braces. (c) Application

for overbite.

Fig. 2 Facebow for mandibular motion capture.
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(a) The new facebow with indicators. (b) Modeling process of the brace.

Fig. 3 Design of the facebow and fabrication of
the brace.
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Fig. 4 Snapshot of the display system.
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(a) Subject A (b) Subject B
(healthy person ) (with TMD )

Fig. 5 Patient-specific models of upper and
lower jaw bones.
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Fig. 6 Trajectories of condyles.
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Fig. 7 Trajectories of several portions.
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Fig. 8 Velocity records of left and right
condyles.
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Fig.9 Comprehensive investigation of
mandibular movement of the TMD patient.
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(c) Case of a peanut.

Fig. 10 Trajectory of the lower incisor in
mastications of three substances.
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(a) Mastication of a chewing-gum.
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(b) Mastication of a bread.
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(c) Mastication of a peanut.

Fig. 11 Velocity records of left and right
condyles in mastications.

THRHHE 26 7 285 B IC b Rk KR %
{To7e MENE—TF Y %A TWDEROHE
a7 4 —)VEX 12 T 5 /B 2 iiRE A
DA 1217 T L9110, B—F vy UE
FEAR TG A 7255 B I3 AT I 00 T BHER O3 EE 23 K
x <L WTHITTE A TR AT AN o T EEEE R
FEMRZVMEA N AL 57z,

ZHUCHR LI 120102R T & 9 ICBEREEE A A
T HHERE B OEA I, ATl ATEEA I
FA O FHEEOEEN K E < 72D 2 & 13HE A
DA ERRTH D03, AT A TZGA I
FO NHIHEEIIIABERED LY, 1
WL AT 0 . Z OpkRTE O A7 O BRI AR
DIVENZHANL LTRBETH D72, L2 FFHEANE D
INEEI T RN ThHD EEZBILD,

EEE DR OIEIGEE I F1) 2 BEIEE) O HFFEH)
1T 7K RV RAT BT Z OBLES DOHFFEIZ b
Hhlgy—nicixptEzo6N5,

4. $58

AR T, EHDIMERE L QWD HERF R
AT DEHERIEAT 5 2 & 2B AL, EEED
TR L OSHER O R R FIEIZ W TR A
IToT0, FTHEBOLEEITHOWTL, #HRE D
PEFNZ AT DI E & 7 — 2 & B E
IZHEILCRYYET S Z LIk, #REDHES %

—— Left condyle — Right condyle

[mm/s]

100

50 )4 lh ll .unﬁ ' | |l

UL AR T n

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 [sec

(a-1) Mastication at right side.
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(a-2) Mastication at left side.
(a) Subject A (healthy person).
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(b-1) Mastication at right side.
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(b-2) Mastication at left side.
(b) Subject B (with TMD).

Fig. 12  Velocity records of left and right
condyles in mastication of a peanut.
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