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Abstract : The purpose of this study is to develop the method of quantitative analysis of the temporomandibular
joint (TMJ) kinetics using a dynamic flat panel detector (FPD) system. Axially positioned dynamic radiographs of
the TMJ were obtained during opening and closing of the mouth using FPD system (Modified CXDI-40G,
CANON). The entrance surface dose was 1.7 times that of conventional imaging. The subjects were two
asymptomatic volunteers and one symptomatic volunteer who had a click on the right TMJ. The accumulated
image subtraction technique was used to enhance the mandibles and then we manually measured the medial point
of the condyle and incisor. In the case of the subject with TMD symptom, there were lateral deviation in the
incisal path and the changes in the maximum velocity of condyle were found. This may be caused by the clicking
disorder. Our new method provides detailed dynamic data concerning the movement of the condyle in the TMJ.
This data can be used to assist in the diagnosing of pre-and post-operative temporomandibular disorder patients.
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Fig.1 Geometry of the radiography

12T, RIRmANRFGES O E1T-72. ZL T,
WA OB 2GR T 5 72012 1.2 o KiRE %
175 72 (Fig. 1). #ERE OB < D& FHIE L,
W OFHBINEZ & 5 720 I ATED g B % v 72,
F 7z, WIS I OOME 217572, BA
MLz o720, FHNEREAEE LDV T5 28 4L
W TE L0, FEETHRZEES 25T 5
ZEDTHRETH 5.

ORI L B EEE O A SRR E 1L 3.1
MGy TH > 72, ZHIEEIRKFAEAT BRI
THEATHIT VS CR BEE 2 L 2 HEREAL R &
WL T1L7fEoRaETho72. T, KRB
FAPBEFEICOVTY, ENZED L WHFHT
HHI LR L.

2.3 EHAIFE

FAE OFH B L EH D FEHE % Fig. 2 12/ 7.
SEERENAL (% T T 308 (Mandible) &K Bi%3 4 5 2
ENWRETH L. HME AR T 5 T HHE
(Mandibular Condyle) &, BERIHiOFE L K& %
F % T FEE) B & (Incisor) DE) X % RT3 5 Z & T,
BT ORERE 2 S-S 5 Z L 2SI RETH 5 [8,9].
IS ClE, BEBIKE THHE O E L » TRE
END 70, THEOBMBPLRHNETH L., Z2
T, XL THBEOAZHEML, TEHIHEDOLH
ERHICT B0, (DRUTRT M ZEG Z 1T 72
[5].

M=

Image (1)
k

i =1

Subtracted image (n) ="

—Image (n)

% W A7 7 MR



Incisor
KO
DV

Mandible
Medial Point
of the Condyle
Mandibular
Condyle

:=————H|————1'“————|u-————7z

1 Ear Lods
Fig.2 Anatomy of the mandible

Z 2T, Subtracted image (n )\ n L H OFEF#
%, Image (n)lE n K H O EE, kIZE{EEE
(Zliﬁﬁjuf 315K 2R T.

BREHEATEREMRAT IV B JRHEIC L7225 T, I
RHNOZFNENOWMAZIT B W T F HEF L
(Medial Point of Condyle) & T 5AY) i /i % F-H) T nT(m
L, ZOWH & HEZ KD,

2.4 W&
AR DX G AT HHA i B OSERDYE {, A D

Eﬁf%é%2%@oﬁ%ﬁ1% 20 &1 %)
&, FAREREAOERICEE Y BES R WEED AT
i oBl> 220 (71) /7)%%0%‘1%(201@‘(
W) Thb. T, WITE LT, BEE IR
FEOMEE TR L, e RETH/2.

3. #& R

3.1 BEHEE
BONZHREEEO D B, PO 5 R KB EA
FCOME % Fig. 3I12/RY. THFIIHEHEK L E
BAIOICAHETH L. ERROEBEIC L TR
MEGZIT - BRI Fig. 4 TH D, BHEoiwn
SHBFIK ORI 2, BET 2 THHE ORI RS
nr.

3.2 EHAIKER

BAEF O T HREOBLHR - B X OOk B E)
% Fig. 5, 6 |I/R . THHEHD 7T 7 (Fig. 5(a),
6(a)) 2B\ T, ML Fig. 2 DK, HEdidiE
WEEEH L7277
KM BT 5 T HEEA
SR INOBEED 7T
BWT, HEIIREHERL,

A RS, FRHBEER L D,
7H3Fig. 5(b),6(b) TH Y,
DREYHEZ IR,
7 (Fig. 5(c),6(c)) Ic

m Opening the mouth

Maximum opening phase

Fig. 3 Original images from closed to maximum opening phase
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Fig. 4 The accumulated image subtraction
Images with accumulated image subtraction technique
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Fig.5 Graphs of the asymptomatic volunteer

(a) Graph of the condyler path
(b) Graph of the velocity of the condyler movement

(c) Graph of the horizontal velocity of the incisor
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Fig. 6 Graphs of the symptomatic volunteer with click

(a) Graph of the condyler path
(b) Graph of the velocity of the condyler movement
(c) Graph of the horizontal velocity of the incisor
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