—CHBtx|ntE A et X] © Vol 29, No. 2, 1991~

Zr3s1et Aolgtztel et =
Simulationol] F3gF A+

zAgsta Agye Rygzy

g - A - AN

I.M 8

233 AE%E d4e sk oz §
2 7 gty Nz 48A o)goz Ao
22g 2d3ste £33 4398 (biomecha-
nic)) & AGAld] #ALGE A8 g2 RO
24 Az FT A4, €87, 387, 74,
Hxy] A%, 4HEY L dA¥Y 9¥L £
s}.E. ] o]%ﬂ:ﬂ__ 9;1‘:]'2‘3'“‘31).

B3 QA A} Bopoy @A Tzl
71537t FBBAE ol stnA, 715E Ausie
2959 A7/t F2 Ao NPT A%
Y, A2 2 429 Feyd 2d, 2§ 34
W uA 2 ANA et 2de g8 5 2
gt 2AE T AAYYL o&stn gow
HZole AREE o] &3¢ AlEF oMol P
91 5‘{,3. 13,32,37) .

BER 5 o UF A gy e
Hey 2 Az e #are gix AR o) gste
A%, 5 Aol dE H& AAE A8 o] L5
A9 FAoE ZHE T AFA &F B
A= ol &5 3 IO,

A @AY shidl 2Tt BHL AA <
Badde g FE40s 429 A% HASM
o] HHo) $Fo BE 4T LFTL HA Y BF
59 Egoz AHT goms® 2 2%
st} 9] AFA YA HS3}e} Aojo) wE
st &% FAvt FHgel wel ZAQ s
5o U YA IS o] 27HR Ut

BAH $50 AT Yoz 2By nPH
A%, B2 993 459 44 98 242 949

~161-

&7t A 4L 44, B3z glovpsrens
w, zezle B4 A%, £ A FAE
&8 A 98F A9 A vH SR,

£7 318 248 AR o EA P
Bolol| A] BAR ] &5 wt WA AR S HHE
#2938 F dojF AR AolA 2P E HFHH
T o]Fo) & zt $F A0 3 ojFELE
oo e FE € 3R FHeE AAse
Rouleaux’§ ©] 145 $t21}® Woltring®e pla-
ner rigid body model& FAIBHIZ £2& planer
rigid body model® HFZ<Q Rouleaux’y el H]3}
A FHY BEE WAL FHo] B A 3
Q2.1 7502 planer rigid body modelell 2] & «3F
A FA4L 2AsL s} FE A AR
& Hd AL 2R3 949 vlolgy AE4E
A A sty AHEEH FA FRE S F
Je A2 dolel AE FA 9] Mol Yoot
B}

2538t #AER ] &5A & A FHE
olA A2 Ao A B4t AF7A st
E5A F2 475 Y H W3 (hinge axis)©ll
g £AE AVSEE 250 € A 34
Hage] e & EFH FAl Y 5 By
A A 5A] GF AXZA o] 8F F 9t} 3o
AT FF3t FeojFoA] ole] g Hla
A7e BeAe BT Sk

olgjg #HA, FF3 A ¢ d4EH
22 HolA gy ¥99 A %59 Heg 9
a4 Xofe} o] Hole R0 Rz J|TE F
2tale] AjZtal Al g, o] & MY L FHEE
o] &3] AFE d43 N7 FHPY Y



g 9L F zzay My g £ A F4
BT HA $5H9 &5 Ui H4e gaz
3

e B AFE BY 3 dojg AES
A& 1t AFE 7FE Holol FFAsn 3t
TS AN F AFH AF A= G4 o1v A
4 2239 E o83 JEE 4L F, &
A BAd g ZAAT Tt o fzY
A $5H B4 Y &5 A FAsA o
429 AL A7) B k3 upejdh,

I ook W g

1. oiAcHat

ZAdigtn XA e REAAEY FELVF
B LT FF8e Fo &t FolA A
&F Fo 4L Bol2 e A 29 F & 53¢
#F4 FL& ez gl 34 288 FArEes
3] doixl e} &59 Y dlolele}t &F3tet
ol Fdo] 9l ngo] AP 2B L YxToR
3te{(Table D 817 3}t &59 4F tlojEE
47 AR 39 HFH AN E43r}.

2. stot 2S40 T U ojojet HE WY

D st £339 T

PR Sot 54 AHE 5 T
A% AR F4Fo) 2R BA Folst ¥3e
FedogRe FAEY AYe) FYHES resin

open clutcholl 928} 31, ©] resin open clutch& &

Aofol AEHA FES sk} Hoke] Y] 23
AZ %, 7 QAR SHaF dote AUz AT

R #HFATE
=33 L (Fig. 1) AN 48] 3¢ HF G
¢ X 2(Fig 2) A% 8o AL FE 558}

$EL HH e AJAHE o)L

Fig. 1. Attachment of resin open clutch with three ma-

rkers on plastic plate and set-up video - system.

Table 1 Characteristics of control group and test group with T.M.]. disorder

subject age sex sign and symptom
1 25 M No
control
2 24 M No
1 17 M reciprocal clicking on right T. M. J.
test. 2 32 F opening clicking on right T. M. J.
es
3| 38 F pain and mouth opening limitation
4 40 F pain and mouth opening limitation
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Fig. 3. Determination and processing of coordinates on

image monitor screen.
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Table 2. Position and Variation of the least moving

Fato] =Tl Hl# elE e TH(Table 3).

points during opening and closing movement.

Subject opening closing variation
X1 Y1 X2 Y2 Xv Yv

1 11.6 7.2 11.8 7.2 0.2 0

control
2 10.7 71 10.5 75 0.2 0.4
1 6.8 3.8 9.9 44 3.1 0.6
2 14.0 5.8 10.3 7.0 3.7 1.2
test 3 | 104 58 10.8 73 0.4 15
4 12.3 6.1 10.0 8.3 2.3 2.2
Xv=X2—X1, Yv=Y2—-Y1
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Table 3. Mean and S.D. for variation of the least moving point.
control test
t—value
Mean S.D. Mean S.D.
Xv 0.2 0 2.38 1.24 t=2.3440*
Yv 0.2 0 1.38 0.58 t=2.7126**
* p<0.05, % %p<0.01
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Fig. 5. Position and change of the least moving point for each subject.
(b) Test group

(a) Control group
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Table 4. Moving distance of the least moving point during opening and dosing moverment.

subject opening closing variation
dX1 dy1l dX2 dy2 dXv dYv {dXrate|dYrate| index
1} 0.63 1.07 0.68 0.97 0.05 0.10 1.08 0.91 0.8
control -
21 0.33 0.91 0.31 0.84 0.02 0.07 | 0.91 0.92 1
1] 0.18 0.74 | 0.27 0.63 0.09 011 | 15 0.85 | 056
|2| 0.23 0.89 0.1 0.77 0.13 0.11 0.43 0.87 2
test
3] 05 2.21 0.45 0.56 0.05 1.65 0.8 0.25 0.28
41 047 1.04 0.17 0.96 0.30 0.08 0.36 0.92 2.06

dX or dY =moving distance of change at X —axis or Y—axis
dXv=dX2—dX1, dYv=dY2—dY1, dXrate=dX2/dX1, dYrate=dY2/dY1
Index =dYrate/dXrate

Table 5. Mean and S.D. of moving distance of the least moving point

opening closing
control test control test
. t—value t—value
Mean S.D. |{.Mean S.D. Mean SD. |Mean SD.
dX| 048 015 | 035 014 [t=1.0529N—S] 049 0.18 | 024 013 lt=1.9065*
dY | 1.02 - 006 | 122 058 [t=04589N—S[ 090 006 | 073 015 |t=1.4903 N—S
* p<0.05

Table 6. Position, variation and moving distance of the least moving point during opening and closing
movement before and after splint therapy for test group No. 4.

treatment opening closing | variation { opening | closing variation

X1| Y1 | X2 | Y2 { Xv | Yv {dXI |dY1 {dX2 |dY2 |dXv [dYv eratebYrate index
before 12.3 6.1 [100 83 {23 |22 (047 ]1.04 |0.17 {0.96 {0.30 {0.08 | 0.36 { 0.92 | 2.61
after 12.7 187 ]11.7 193 { 1.0 ] 0.6 |0.18) 0.4 {0.26 1028 ]0.08 {0.12] 1.4 | 0.7 | 05

dX or dY =moving distance of change at X—axis or Y—axis
dXv=dX2—dX1, dYv=dY2—dY1, dXrate=dX2/dX1,dYrate=dY2/dY1

index =dYrate/dXrate
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Movement simulation during opening in control group

€Y

Movement simulation during opening in test group No. Movement simulation during closing in test group No,
4(before the therapy of the occlusal splint) 4(before the therapy of the occlusal splint)

Movement simulation during opening in test group No. Movement simulation during closing in test group No.
4(after the therapy of the ooclusal splint) ® 4(after the therapy of the occlusal splint)

Fig. 7. Computer graphic simulation of the mandibular movement by the least moving point of instan-
taneous center of rotation for subjects.

(@ Control group  (b) Test group
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A STDUY ON SIMULATION OF THE MANDIBULAR MOVEMENT OF THE
PATIENTS WITH TEMPOROMANDIBULAR JOINT DISORDER

Sang-Yoon Park,- D.D.S,, M.S.D., Dong-Wan Kang, D.D.S., M.S.D, Ph.D.
Kee-Sung Kay, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistyy, Chosun Universily

To understand the biomechanics of the mandibular movement of the patients with T.M.]. disorder, it is
necessary to analyze the mandibular movement by the least moving points of instantaneous center of rotation
on computer screen.

In this study, two subjects without T.M.]. disorder and with normal occlusion and four patients with T.M.J.
disorder were selected for obtaining the processing data.

The habitual opening and closing movements were recorded by image recognition system of video and
computer and then the mandibular movement and the least moving point were analyzed using computer program
for image anaysis of specialized points.

The results obtained were as follows .

1. The least moving points of control group during opening and dosing were close to the mandibular foramen,
but in the test group, there were differences between two positions of the least moving points-during opening
and closing

2. The variations of the least moving point were in the range of 002~005cm of X - coordinate and 007~0.10cm
of Y-coordinate for control group, whereas in the range of 0.05~030cm of X-coordinate and 0.08~165cm
of Y-coordinate for test group.

3. The index of variation during opening and closing movements was shown in 08~10 for the control group
and in 056~26 for the test group.

4, After the treatment of the test group No. 4 by ocdusal splint the least moving point was dose to the
mandibular foramen and the index of variation was changed from 25 to 05.

5. The tracing shape of the least moving point in the test group represented the irregularities compared to
the control group.

6. The mandibular opening and dosing movements were simulated on the computer screen following the move-
ment of the least moving point of instantaneous center of rotation.
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