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9 H AdAEAE IS FTZH Lo
(collective term)elt}, o] fole Frl3letA o)
(craniomandibular disorders)®} $9joj2 Al4
ot EFstet ol = pettH g o vlx
4 E%(non-dental pain)?| F8 9o g <
A dem, FEA G o}F(subclassification)
2 393 g’ 25ty g EF
F4e AR, A AR £e 53089
FTEoE, Aoy & ¥47]%(jaw function)
o o3 ARt FEH & Vel = sle
4o g2 e %2 A @ (limited mandibular

0} ¢7& "97HZ Mg8uEn é‘f: A HAEHTH
(02-97-236) BXAZ 0|20{M Y

movement), B] A A Q1 &<} (asymptomatic
mandibular movement) 2 @< 4 -S(clicking
), At &4 & (popping), D& (crepitus) 522
E¥H e F584TH Fef(TM] dysfunction)
7t Ak o] F et A w7 4Hd
HFAY(TM] closed lock)e] HEAQ U442
4o vehted, d8d dJ74 A54Ee
B 5 Aoz YNPL o Y3}
W, 3715A #59 HAHQA 83 F(trans-
lation)& A 33t 2 & E(rotation) & 7Hs
A ok 2ejdted J|FA| ojFFo 2ol MY
Bl 2] ¥ 9 (deviation)®} Wil Z0 2 A3A A|F
g 2eF 9 #ARee #art vedo?,

ot 48, FASS, AP2Fo|v} 2
A73A 9] F-go2 dojtu g ol g 2 3
of7} A 74 v A 3AQ] st EE okr18H)
gy, meby shetel vl A A $Eo 2R
A{d s} A2He G E FE3E Ao e
stuz  &53lt A 3ol (Temporomandibular
Disorders)®] #1913 444 AdE & 3}
AEEE AAste Aol Fasittn geiA g
) stetege dFoE A 7R WE S| o
451, Hildebrand®, Woelfel 572, dAt&
< 9 %3}"4 AR RNMS EFL, Ageberg®
Posselt”, 3 5'0& 212 o| 43l slote] 5 &
By, Messermanm Gibb £'%& Gnathic
replicator&, Graf”, Pameijer 5 )t electronic
telemetry &, Gillings 5" Photoelectric ma-
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ndibulography &, 7% $'%& Saphon Visi Trainer
(SVT)E, Karlsson'” Jankelson®, 71 &
Mandibular Kinesiograph (MKG)Z& o] &3} &}
258 718319 1, Clayton™, 7 %2 Pan-
tograph& ©] &3t A5 L£F& Bt

Clark 2.2 Saphon Visi Trainer(SVT)& o]
B3 STt B G gt HAEA stk
T AToA AT F G A5EE 28
A e BTl va] A Fe &5
ZS AUty B1udk% 2, Nielson 529 A7
AME HA Fof A= YT L A
ol slol AU g S dokn st

Kuwahara 5% & BioPAKZ o] &3 A zeF
ol 3 ATFE T IS4 4FH U R gx
7t Aol A& 4#A R FAEY sty
9 B9 &£t Faddn Badc
Tl A& o 2] SVTE o] &3 4ad 9
73 B2 E gA9 detF dTdA Hd
AT AF ANFA ol&Fo 20 HY, Ho|
F029] ZgFo] AR ALY TF AT E A
WEEA olFEo e AHY 5o 5AHAE B
gx dtgn, 4 578 duErsAd das
o] via) stete] Hy 9o wMeRge o
W, EFEErE =eldn Rustac.

71 £'7.2 Mandibular Kinesiograph& o] &3
A4 £34 AR B, B 5V
SVTE ol &3te] AN AFRH, +HA, A1
Hol Mol steteFo] @3 Hudldch HZo
= §79] BioPAKE o] &slo] ot Fgol
U BAfel A9 &} 3 AEFo FT AT
A Sedd S 57 AdAA LY ARG
stots]d #Fe] goin Bty

aeju oY g A7 A3 2 &
ForetHA ol fake shete-F A 9 FA 9
TEEE 52 dF% Fez 4ud A
THY fxe] gtoto] v EE BEE ARG
A AL T B3 AFE A9 gle 4
Aolth. olo] 2 A= AFH T2aYE o] &
st} A9 2 dHd HA7Y BFEY A9
3ot A -5S TEste 4H HA AF4
Y A Ado] BzAQ ArE F437] ¢
& A=At
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19974 39 8 108 Alojo] Mgt
TG W GRAd A A A4
AL 2 HRAbA EA HALE Bete] o3 HFA
NFddoz AGH oz 4 1797 FATE
ozl 1882 A ez st o] W 3HaFY
A 713 & Schiffman57 P9 &S FnE
st ed 1) FHdiZfFEe] A 3H(35mmel3t), 2)
o|3Z otdAo] IBA FIolv dHE #HF
A9 #HEo] 9 AF, 3) WA A &
3 FHEE Holx gL A 4) FUHT
(endfeel)°] hard® A %2 3ttt AT A
oigtm x| 2o gtol] AsrFQA 200 ASFAEF
2ol ol ot#E JNFEFAN7 gle dAS
gate 2 skt

2 i
(1). stetE54A

g3l Al AFEE o] §3lA st 5 & H
7HE-A % & 2 BioPAK system (Bioresearch
Inc. USA)%E Rotate T2 # & o] &3l Hu
MFAL, A 2 FA-E2-F A, peanut? gum
A A st & AFHT FHE, 21 FAd
oA 3t torquedFo FEE FASIAT

(2). Ao F

A)  opdAHolZE AR A 7] (magnetic
indicator)®] #ZRo] B2 F, AR A7 o] E
AE AzMdo] sAdgRle] d4Zog A st
o stetFAA e X2 1/39] I Aol 2=
Btk AFRAZ9 AL sdEAe] BF
AZA M (interpupillary line)® B3 stAl 23 A
5 A=

B) Hd&Ae oo gdFAee A7
(sensor)& A#dt=d, o o HAWHM
(crossbar)7} A A #Ae] TFAZAAT HFYPst



|, ¥ i(side bar)¥ Frankfort plane® %
kA A2 Z

C) A2 dae Azl Ful2 g3A sz, &
uleh-e uigholl BolA sk £3 s|APA 2
Aol oH 2|FEREE xS Ao,
HAgae Al B9 screen)% g et
A E=E 3

(3). st AT Bt

dtetE A &5-g 715317] Ao wlg g @A
A Hh) 72 F(maximum mouth opening)®}
A HH-$-%(protrusion) % "“‘—?‘%‘(laterotrusion)
& FE3 oA AFAT F 43 vhEA
AA, ol JeEltE %i-‘?—"*"c}ﬁr FH Ao A
9] steta| Azt =} Arle HHEAE TR A
2 g-F(chewing)2 A3 BFE 22 #9554
o|#Z3} Hlo| &0 2 43] YA e, AL
Fo @A dzazl FRE FFed. 42
5o e st Adge FPYEL I
b=

1) Frontal rotation : 8tet-&%EA] 7A1719] 733t
#) A (rotational torque) 2% (Fig.1)

2) Vertical differential distance : 3} 3%A] 73|
719} A3t 3] A (rotational torque) A2l (Fig.1)

3) Horizontal rotation : &tt-&%A] 7=A]71e] A
F4b 3] A(rotational torque) ZH%(Fig.2)

4) A/P differential distance : 3t}-+%A] 7#)7]
o] A% 3] A (rotational torque) A2l (Fig.2)
Fig.13%} Fig.20l Yebd arch widthe ZF 71Q)

v} shet Al A9 TAPE RFYL A

£ 33 dgstdh

(4EAAE

RE EAANEE SAS T2ades g
Ho/l 750 AGeE 2 SEEEA 34T
o Ao st A Aol E ¥lwaty] 9
3 t-test® APt on, GF3 2 A4 d
A HFL FApTe o]#FH vlo|#E Y
T3 AT oS H AT BT v
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et .
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71

Fig. 1. Rotation of magnet in the frontal plane

Ditferential
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e of rotation
U

—

Arch width

Fig. 2. Rotation of magnet in the horizontal plane

o|g&3ke] xfo] & Hl 37 Y3 t-testE A8
stsieh.

m. Sl

2 Age 483 73t gl AAEY
B3E 74 A 18 E e e, 3
TAHE 240214493, interarch widthe
28+ 1TmmAct. 4B o744 FAFEE IR
179 & 205410l 8% FE75FZH™e| 99
oj 3, WFAH L 2391664, interarch width
£ 42.7108mmA}.(Table 1).

Table 1. Demographics of subjects

Patients Control
No. 17(Rt:8, Lt:9) 18
Mean Age 239+66 240*14
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1. Hdi7i7A 3A

FHoi A A o}ou zﬂx%—"r%%*% i ol
A AT HEE w7t 203, v EE Adle
154mm& Ao v EY 245089 2 A
(064mm)E Tt F1 o}, $HH Fo A= Sapiel
HEY Z4=(17199% A(1.23mm)7t Z4F
(1.02°, 0.73mm)2.t} o & F44-& HYcHTable
2, Fig. 1).

2. AEEA A EFH

AR--FAl o}QH HLEFLE A5
A WEE Ztx7E BAEE 097°, BT
0.33°2 gzl7o] frofshA a1, Hl‘é?d«l 2]
T #A7 0.73mm3 33T 0.26mmz AT
A o ok £ FHEGAA Y BEY 4=
g A% BRFo] 1.05°, 0.78mme AATS]
045°, 0.32mmETH foldtA o & & A
tHTable 3).

_-

ol
T
A

Table 2. Comparison of mandibular rotational torque movements between contro! and patients group

in maximum mouth opening

Patients Control P
Angle( %) 089059 203+1.01 *hk
Frontal plane
Distance.(mm) 0641044 1.54£0.83 *Ex
Angle( ) 1.71£1.22 1021063 *
Horizontal plane
Distance.(mm) 1.23%0.87 0.73£0.48 *
NS : Not Significant * : P<005 *x : P<001 1 P<0,001
Right .. Left
0 £ 3 win
S \l,‘ Hor iz /( R:10
. ) ‘. Pl b v:10
bt Lz\\ r”"" A:10
i ( A - AR L:10
5 \1 }' v:500
IR N e
Wi T.i3.
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BN
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]
i

]

b

1]
—_—)

DIFF UERT: -0.5 mv, A-DWD
' Lt ;

FRONT ROT © -0.7 Deg. R-Dwn  HORIZ ROT : 2.0 Deg.L-Fud UERT : 20.6 m. Dist: &.0
DIFF AP LImi-Ffud AP L3I m. P
3.im R

Fig.3. Mandibular rotational torque
movements in  maximum
mouth opening of a patient
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Tabie 3. Comparison of mandibular rotational torque movements between control and patients group in

protrusion
Patients Control P
Angle( ) 097062 0.38+0.37 *x
Frontal plane
Distance,(mm) 0731048 0.26+£0.28 *k
Angle( %) 1.0510.70 0.45%0.49 *
Horizontal plane
Distance.(mm) 0.78+052 032038 *
NS : Not Significant  * : P<005 #x : P<00l = : P<0001
3 WA HULTY (Table 4)
H42EA St AALFFL AuA,
AR B2 Ho|@Boz 2ges 4 4 AR HHLE

€ & o v EYAES Aele 22t 3.08°H 2.28
mmz, o|#Fo 29 LFA x99 A2 (4.08°
306mm) ¥ AAdFANAMY Zt=9 A(364°
264mm) Bt} f-o3HAl Fgkeh, @y o] &0
29 29eES & ug AT SLEF
< & oo v EFARY dxE FAF Aol7}
fut =3 FHAGAA FAFo] vojgE
o2 FUEF S ¥ w HEY Axs Arle &
7} 099°% 0.7lmmE | F o2 9] EFA| 4%
ot Agl(1.61° 1.19mm) 2 HFTolA e d=s}
A(1.30°, 0.94mm)s} Fojg ole AU

AAZA stete A FEFL AFUTNA
Bxlel vjol@EFo2 A of vEY Ax
£ 008°% olfZogo A3 HEH #Ax
(053°)9 Aol Ael A Al ZtE(044°) Bt
o Fgkon), v|EY Aglde feald aolst ¢l
Aot BT FHAGAA FzFo] Hle|}EZo
2 A vEY e Ade gzt 028°9%
026mmZ o|#Zog AN Zxet Ag
(053°, 0.38mm) ¥ FFTolA A=A ZEe}
A(041°, 029mm)} g ol UG
(Table 5).

Table 4. Comparison of mandibular rotational torque movements between control and patients group in

lateral excursion

Patients

C"f‘irtj;) P(A&N) P(AC) PINEC)
Affected side  Non-affected side Rt
Angle( °) 4081147 3.08+0.70 364083 * NS *
Frontal plane
Distance(mm) 305%1.14 2.28%£057 264059 * NS *
Angle( *) 161x1.26 099£0.77 1.30£0.86 NS NS NS
Horizontal plane
Distance(mm) 119096 071057 094%062 NS NS NS
A Affected side in patients
N : Non-affected side in patients
C : (Rt side + Lt side)/2 in Control
NS : Not Significant * 1 P00+ : P<00L **+ . P<0.001
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Table 5. Comparison of mandibular rotational torque movements between control and patients group in

gum chewing

Patients
(C"“Sj’;) P(A&N) P(A&C) PN&C)
Affected side  Non-affected side  ‘RL*

Angle( ) 053038 0.08%055 044+043  #* NS x

Frontal plane
Distance(mm) 0.38+0.28 0294025 0324032 NS NS NS
Angle( %) 053+0.38 0.28+049 0414038 NS NS NS

Horizontal plane
Distance(mm) 0.38+0.28 026031 0204028 NS NS NS

A Affected side chewing group in patients

N : Non-affected side chewing group in patients
C ' Rt and Lt side chewing group in Control
NS : Not Significant #* | P<0.001

5 BF AFHA HAALFTH

FZ ARA st AHEFTHS AWEY,
AFHGANA gapo] vlojgZoz A2
HEY Zze Al 42 -020°% 050mm=
gapo] ojgEFo 2 A Axek Ae(1.14°
0.84mm) ¥ ATl AZA et Ag
(141°, 1.02mm)E.c} f-of3tAl 2sk), 3 HAS
AMe &xtZo] Hlo|gZo 2 A o HE
d 4=(-004°)9 A= (0.4mm)E BAbFe] o
5oz HAA =9 A(094° 0.71mm) ¥

BaTAM e AFAl dzsk A(101°, 0.74
mm)E2t ¥ 22 F-& EA(Table 6).

6. AZAH| wE ALEF

qe A5 B4 e st AHLEF
& AR, A4En g2 olfFez A
A T2 FEE AZEYst 2L AR
o ALFEAES} At fosA & S
HHTable 7).

Table 6. Comparison of mandibular rotational torque movements between control and patients group

in peanut chewing

Patients

Control

Affected side Non-affected side

(R+LY2) P(A&N) P(A&C) P(N&C)

Angle( °) 1.14£0.50 -0.20£0.78 141£0.75 *okk NS Hokk
Frontal plane

Distance(mm) 084%£0.36 050031 1.02+053 ** NS *okk

Angle( %) 0941045 ~-0.041£0.84 1.01£055 ok NS Hokk
Horizontal plane

Distance(mm) 0.71£0.36 044041 0.74=0.40 * NS *

A Affected side chewing group in patients

N : Non-affected side chewing group in patients

C ' Rt and Lt side chewing group in Control

NS : Not Significant #*xP<0001  *P<0.001
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Table 7. Comparison of mandibular rotational torque movements between gum chewing and peanut

chewing in subjects

Patients Control
Affected side Non-affected side p
P P

Angle( *) ok NS Kok
Frontal plane

Distance{mm) *hx * ok

Angle( °) ** NS Aok
Horizontal plane

Distance(mm) *k NS -
NS : Not Significant  * : P<005 ** : P<00l *x : P<0.001

V. & 3 08 d AARE o] BioPAK system® Rotate

Z2sletgolo] FAEL AUW Y F
g, stet-EFe] Ag dHd 99 FE, A%
29 A3, 28ln 5% 5 39 o] 9%
stn By oz Jehr] wiie ATA &5
etoio] A g ARH o2 Hrldr|7t Y8
ot B3] §5& s F#FHo|7] g z
A ejct vkg-olu} FHol E ztolt A& F A
t} webA ol & A ol oEsA ¥
o AG E ABE HAE 5 de AAAHY A
bt e g rebe AL, 4FAE LAl 2
AE AL Bol gled o] F & FHA e N
FAZ L AFA BY, ARy FL FE
Tadke 9#d H7Y AFEES HET &
Fahetaol xle] Al FHH o2 HrolE o
A o2 steteE AAL 2 F Aetg
7HA 7} ik ol elAe 5L 3, 3,
HFao Mol 3tet2Ee 279 59 AEA
9 gx2r Zotf? EdTdME Hzxie
et x| o] AN Rasa 2o A
Z 3slote] SAUE AABE g7l AA7t
ZE FRGHA A2 748 BioPAK
systemE ©] &3 =H, o] 7|71 e &4
FFolU 5EFA AR A v EH
3| A &% (rotational torque movement)& 7|&
o2 &ote] A HEEFE A4 HFH
o FHAGANA BAIGEE FAAE ULk

program< ©] &3t HUAFA, AW W S
SEA G AT FF AR AT 42 o
74 54 89 st vEYH AEE 7
9 Arlz AFAF FHYUGAA 71 &3 e
dl, o]} 22 Whio] ALEE FHo| dAHoR
2E7] g € AF24H4E eHeid Asg
v, nAste o A

B dFdA e AALF5E Adstr] el &
e Agee #4 st A 1 7R £
(interarch width)& 33 ed, AT
427 mm, AFFL 428mmz 3 $V¢] A7
A Z33 39mmset @ Aolrt it

E A7 AEET AEY, AdeFA
g JALE A=) At AFEH F
g RN HGTEG fosHA &
< UYehid2(Table 3), =§ alro] o3
o2 ZUeEE ¥ o Y HEH FEe
Hlo|gZo g ZWEEE & WrETh R
2 FAL B eul(Table 4), ol o|§39 3}
F71 B74 Ao 2 A8 g4A dAHNE w
A QA E3t7] W&ol dete HIEH FHErL
2 P4 8]l Aez Agndth 9, A
FAe FHAdM e AT HEY dx9)
Agzt ey, AFAANE 2358 BAE
o] ©] & A& BYeHl(Table 2), ol B4
doly HuAFE ¥ o FHAFI EFEF

(translation)& 1A AFHAIAAN vEH A
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=7t d AR Ao® EMEHM, ®£§ o4fAd
74 AFZ2E A7 HosfFA] A b
& A5LF9 Al g restriction)o] AstrclE=
A3Wo g o At vdehd 232 {58
At

AREFEL M Fa% 7158 ¢ A
oF&E T HEA 7eH aFAY FE8
291 Ao}, FFattHd, adla AFE F9Y
2328 Yz & o] RNy, B A7
Me Hlol#Fo 2 AS AXY o ofjFZ
RFAgeg Q3 o@Fed AAY whrd
stetel HEH Ztert AT e 3
< Jebdly, =3 A4Te FFo2 AFE
qEcE HEY Zerl AFAZAA gkt
(Table 5). ¥loj@Zo g2 FZL &3t de A
T EEAg BRdA o] Zo| AT
o] L AT ET} dtete v EY Az
A7t L F3E B+ (Table 6) o]+ 3
Ho} @] B 7%= (consistency)?t H FEA
ZEA] o]@Se] AFAYC R Qg BH] A
AZAA Y F7Mete) FEE AR YA B
ANE {5 F U T3 F6oA Aol
Ho|gZo 2 BF& A4 o AFALH &
PG v EY Zt=rt wholuA(-) Fhol
U olfre AT #AE olFEoz A
gt = A & E(working side) Bt} ¥ A &
(non- working side)d] #57} &&l7te F4&
Boy, vloj@#Fog FFE AFAYPE e
23l8] AFZe] AF7} Sevte $dol v B
o] Velst7] WjFoln, ojk JA| FHPo
A 2AUZ Wi A AR B £ ot =
T AT ol 2o 7 G A o vE
d dxe At 45 AR gro 93
Fouw Holgzog Az nx el Az
7t Hov, AFHGM e v EY AR g AY
stie fod ztelzt gl edl(Table 7), ole
A ZrA|H o] ztolol uwhE)l slete] AL-F(HT
HAT o] 2ot drhe Neills Howel™
o] Ao FAR ARz B 4 Jon =3 3
of&Folut AZ2e 3ol et A Gz 4
g2 Aty & & Ao E dFdAe &t
9] IHEFA AFHAGNAM v EY x4
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A7t FRAFANEY o & Fde Hide
H, ol& stk Fe] W/t AFAde o 2
A Z1EHe d dELR Asdn

ojde] Aol ot#d HTAH AFEY &
Aol stobsAFe FAdFAe e FE o
Ehdlov, /idzte] viEd A=y Adst g
sto] FEAATL AA vebd HEH, £ 5
o FALTFFl AYUe 77t o= AE F&
g Ate FF o B #4% FAAAE A
o2 ALAA AFHEE B3l WAL A
o|th.

v.&d E

Agulgh Y ARG ydg 4T o
T4 H54E & #X 1793 moldolyt
A#A 715N gl 18959 A AAE
3oz AFEHE o] &3 4TS HIHE
A& 4 91+ BioPAK system(Bioresearch Inc.
USA) % Rotate T2 Y& o] g3l HAANF
Al, A¥EFA], peanut¥® gum A ZHA] HFA R
FHHGAA st A LT FEE BE3}
o g7 22 28 4.

L HAATA BAFLS AFAA st A
Ztz et A7t AAFET 2k o vHP<0.001
), THEANN e FFFED FosHA A
(P<0.05).

2. ALEEA AL =e Al AFAY
9 £EAY BFAA gL FATEG
FrolstAl 2 THP<0.01, P<0.05).

3. S EEA et AdzY Arle AFHAE
oA Fxlre o|FF o2 FA| Hlo|#ZH0
29 EFAET FY5tA FHTHP<0.05).

4. 4 AZA AFAAA st A e s $At
Tol Hlo|@Zo 2 AAY fur} ojfFo T
A2 o §93A FcHP<0.0D).

5.8 AFA AFH A et Az e #A)
o] Hloj|#Zo g8 AT wjHr} HFTol A
Fo3HAl FTHP<0.05).

6. BF AFAl st AzZtx e} Arle AFAY
o FYHG BF @Ao] Hlo|EEoz A



g wu #5002 A2 o fela
Aok,
7. %% A SetHAtEs Azle ATA4
FHUY BE BAFo] HloREo2 A
Agu e Z47el A3E o felah 2

.ﬂ‘l

8. FF A& s AdFLe 4 ARG B
A % AT o|FFo 2 A2 o}, A
FUAL R FEEd L5olA Eabgol Ho]
gxoz AFPgwEg  festAl A
(P<0.001, P<0.001).
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- ABSTRACT-

A study on the rotational torque movement of
mandible in TM]J closed lock

Kyoung Kim, D.D.S., Sung-Chang Chung, D.D.S.. M.S.D., Ph.D., Tae-Ho Yeon, D.D.S., M.S.D., Ph.D.

Dept of Oral Medicine and Oral Diagnosis, College of Dentistry, Seoul National University

This study was performed for investigation of the magnitude of mandibular positional change in maximum mouth
opening, protrusion, lateral excursion, gum and peanut chewing with BioPAK system{Bioresearch Inc. USA) which
can analyze mandibular rotational torque movements. For this study 17 female patients with Temporomandibular
joint{TM)) closed lock and 18 female control without any Temporomandibular disorders(TMDs) signs and premature
occlusal contact were included.

The obtained results were as follows:

1. In maximum mouth opening, the mandibular rotational angle and distance of patients were significantly greater than
those of control group in horizontal plane(P<0.05).

2. In protrusion, the mandibular rotational angle and distance of patients were significantly greater than those of
control group in frontal and horizontal plane(P<0.01, P<0.05).

3. The mandibular rotational angle and distance in lateral excursion to affected side of patients were significantly
greater than those in lateral excursion to non-affected side in frontal plane(P<0.05).

4. The mandibular rotational angle in gum chewing to affected side of patients was significantly greater than that
in gum chewing to non-affected side in frontal plane.

5. The mandibular rotational angle and distance in peanut chewing to affected side of patients were significantly
greater than those in peanut chewing to non-affected side in frontal and horizontal plane.

6. The mandibular rotational angle and distance in peanut chewing to affected side of patients were greater than those
in gum chewing, and was the same result in control group in frontal and horizontal plane.

Key words: TMJ closed lock, mandibular rotational torgue movements. BioPAK, gum, peanut
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