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A9 Auto]ide] sh o] de] AFE ViR 2
Ao, A9 25%%57} 7154 e oju g
Z4¢ J48 1 3eS Bystn Y. &5
gude] gHdFe ﬁ'-‘f*o}‘aﬁ}c‘ﬂ-f] 5E AF9
F8F ML EF Aoz Holx Q9] 1/30]4
o] 4{EEE Hole Ao BuHy Yo
A &2 X BHQ] o2 AlgEHY gagA
2= Al (clicking), -r] Z=2] (popping), W]ZU-]
gle 4el(grating), &2 9%2(crepitus) &

2 71 Az wgany,

GHE Lo el Fdloe B FHe] 9l
ot HAEARY] lees 29 dddus
59 B2 3Hincoordination), B4 Z(synovial

fluid viscosity)?] W3et RAAFT &8FL
(inadequete lubrication), mT+8] TAA 713
(overstrain), N, +a 74 44, o4&
ot} o} WA FoE Ag FA Y
¥ 9] (dislocation), B4 HAHF9] &
¥ (deviation in form), 71t £=/3(gross injury) ¥
o] AraQeoz Aysa ok’ AXH 89
ol ol g}, 0|t &7, o] 7o) g & H|AH A 7
T of7lshe 4%, 2EdH A 59 4 89
= ded Waez AAsD A
SHd S do) WE 2y gl @ 2AA
A9 B-z88 7487 A8 o 71X Wol
A E5o] $t}. Wiligen’e ot o vjeh}
= Al A pantograph® o] &38te] A4 of A
o] sttt EF0l AAAHQ] $EARERE
AHYH ol VeIt n B1ed D, Sigaroudi® &
© graphic tracing apparatusZ, &% Z&
Mandibular kinesiograph® o] &8t 7] 1&-%
Al A o] FAste &02 dletego
2 =0l velddn B sl Isberg-
Holm & cineradiograph® high-speed
cinematograph& ©|-8-3 ALA|ATE Bt <
TA L] Jveute N A5HRe E&
(bulge)o] @AM, o]7)d AFLFAES] &
2L 454 dedd SN e 357 BN
9] 437 (posterior ridge) Y& v
YEARE S7ke A, vl deda S
Me $EHY Azl dzzel Hela v
3ol BAHo) &S Basgd 3 £V glot
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&% A 71 53A (Mandibular tracing devices)
g ol &3l dHH Lol EHee FH9 st
EF e N AR B ogHE 7
7t Bor, AT Aoz FE HY
A BatA e AMFEE FHos o4
Agol AAE 5 A& Baste Oster 5
€ standard condenser microphone& o| 83},
Heffez £'"& sonogram® o] §-3ste] @A 9
Pz e Akl WE oGP L] dYSY
< #FEA

dHF LS Addlede dti o R A &
A, AR o] o] 8-Ho] geon, Azl 7]
& Azlol} 220 v 7159 Bu3 va
7} 7bsste BEALL] L FE AAE ¢ A
718" Az E40] 7Md 3 7
th? Mzl 71202 E sonography? HZ =
A¥ A=}p2 E % (Blectrovibratography, EVG)el
o]45 31 9t} Christensen S*Y& oo}l A
23l UM ¥ ulo] AR E(condenser micro-
phone)oll €&l 715% = sonographyx 3%}
Helg5n HEA At Lele Y F
+ 5 B8 E 219 Y(irrelevant sound field)
of 91zkaly] Wi 715 R/t TAEAE
W b 7 A (piezoelectric accelerometers)
d 93 71EH e AANFEEVG)S FHUs
AEdGolg WS nE TF d%E H
& e FHUY sk wrgat AHFA o
S48y Baustqch

ol EVGEElE o] 4% Sonopaks ©] %
o] AP S-S ZAS A1E AHEY, Z F
Po] #Adzge] BFol o & FihstetA 8z
9] J® BFol| Sonopakd o] &3 A& ¥R
st ut 5% RN AW F EF
setdd o WE Easted, b4 §7¢ §
a4 e Wslz) st E 2 S5 L9
4ol vH e dFS TEsheY o8-8t

gobg-Ee] B4 AR S-S VRS BHAY
ofit Azt Ael, A58 5 BE A5
A Aol shgstng Bk ARAHQ W o,
slet 2o A3 #4E A st e
BT AR AAAE 2F5E FAl
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#E 7158 dart glon, ol & g8 R50
pantomograph® AR8dte EH-E 7rdo g
AH®, 231} 32 BioPAK system¥} o) 3}
Aol RIAP A AL §alo 3
ore] HlEE T} XIS s Yehle
Wlo] Elg o2y stk Eg Wl atA go
HAE Helsln A gt slete-%S 71 &t
HA  detel ¥ EH AL F (mandibular
rotational movement)o] % WrzE= #'Yo)
Gedd ST AdBAgo] Sl Sl o4
LA A Fol &g g 7=ty slete] 3
ALEFE vasdn A 70 W74 o
2 B5ZEEA9 FAIALFES A7 )
Aot o} 3ebsld S-Fo I A7 ook
& Holt}

¥ A7+ BioPAK system(Bioresearch Inc.
Milwaukee, USA) & SonoPak& o] &3l <3t
&S &8t st vEH AR E B
Mg 4 30 Rotate! TEIY-E o] &35} g
AL ST AT dste HoN+EE,
AEE ¥ F3HEFE 5o stEEe) 02 3
ote] HIEH AR E FZE Va ¥M3ta, o
TA a9 AHH 543 st A g Jow
AE T4 Y3t Al At

. 3044 S i
1. A0

Mgty A EYF tRELE 43
w19 g8 d4A FFetetaelzt gla, £7l
ArelM Qe 4EE S e e 201
(gA 144, A& 69)% 4AHSE HRF &
Faletatelo F4o] gl AT 208 (FAH2
%, 42 89)& Wdez st

2. oI
(1) 7187
AFEE olgad AU 712 NG

4 9l+¥ BioPAK system(Bioresearch Inc.



Milwaukee, Wisconsin, USA)$ SonoPak2 ©|
43t HUAT Fote AdHASE 75T,
BioPAK system® Rotate! ZE21H L o] &3}
o HujfFA, A 9 HSELLFA AT
T FEAAFAA Bhete] H|EHEHLFY A=
& TS

(2) A9 2z

1) ¥ o] & A}AHR] Al 7} (magnetic indicator)
o] FEH B F, AAA A 7] BAE A
240] HAYAY AFog gatA sl )
otEAal o] L9 1/30] 2 Ade] o 2F B
At ARAAAI719] FAL AP Ate FF
A4 A (interpupillary line)3} 3 3} &7 52 s}
At

2) 4R viglof <tz Bee] 7] 7](sensor)
£ A&sted], o W #HHE3 A (crossbar)
7t ddAe) BFAA AT s, Ry
tl(side bar)€ Frankfort plane?} 3 & 614 9
AL

3) SonoPake] #=E Rt 47+EA (piezo-
accelerometer)®& 258l e &
HEFFY YA

4) D@ A= oAl FulE oA 3 dhapg
2 uigtol] ZolA s, WAHA 7} gk oA}
de ou A7lF&R-EE d=EE st

(3) dHE L9 HIt
s te] vGehte AASEES] F2Y o

g} AT EEE A WEAA @A UE

HE 43 o] Y X 7185F A3

At wAYEL o33 Al

1) AFEAYA (integral) : (F3¢ X AE)e
2 A%Fe A=E e

2) A Z(peak amplitude) : AEH 5 FEE
sound loudnessZ WEMP @9 Pascal®l
o}

3) 534 (peak frequency) : 21 E2] Ha 7
T AAAY FopgaA EeEHzo|th

4) ahove 300Hz Integral : 300Hz o] 4elA ] A
FoAUA & VeRT

5) above 300/(0-300)Hz ratio : 300HzE FA &
2 22 o3 1 o3t Fub4 WYY oy
A A7 5 o Aot 3 npae] v
golt}

(4) 3tet N EHIAA T2 H7}

stet W EPAA L FS 712387] A vlE]
HAGAAA  HHAFEF (maximum  mouth
opening)® A4W&F(protrusion) ¥ ¥
(laterotrusion)& 53] o|sjAl7l AFAIZ!
T 33 HEAA & AAEY 42y &
T 9 4AEE AR AM Y Rl FA,
Aol A, EWolsAe R st HEHY
HHE Fotn HAMTEE B Huw
EYSAFE Falint 4 5 wE 3
ote] H|EHIAFL %2 AF0Y FTH
AAApo] & AFHGH FHHEGANY Fx o)
AR 71838t

FHAYEEH S A8 AFEAL 4 At
b Al 7Re) 2ARE aFHT ARE &
Ak sty

6) FAA=

HN & EH AF 2R SWEFA Y
T3 AT oA R st} vEHAAFY
9 Zol & ¥l watr] A8 t-testE A WBHH 2n,
A4 SPLER AU B2 2425
20 ulolgd LT SteFR HolE
¥ 3t7] $3) one way analysis of variance
(ANOVA)E Algstaict, =8 4#d o &
A E4AF9 st A Fae] FHBAE 24
371 A FeArHE S ABsh

m. A2t

B AP gL g Holn thE &Faet
Aoje] Aol gl 209-& Yoz e,
a2 dPA LS Hole T4, ¥54 J8H L
< Kol 13Helor, AT S duHSE
Hl &3 S5l 4] gle 208 S v
Fo2 et APTe d¥, XFEE ¢ 3
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Table 1. Demographic data of the sublects

Click group Control group Significance
Number 20 20
Age(yrs.) 249131 24319 NS
IW(mm) 473134 453%34 N3
MMO(mm) 462136 457131 NS

NS : Not Significant
IW : interarch width
MMO : maximum mouth opening (ruler)

Table 2. Mandibular rotational angle and distance on maximum mouth opening in frontal and

horizontal planes

Click group Contol group

Plane Variable (n=20) (1=20) Significance
angle (°) 3641237 207+164 *
frontal plane
distance (mm) 3.03%2.02 166x1.36 *
angle ] 2841230 190£156 NS
horizontal plane
distance (mm) 240+1.96 151£1.27 NS
maximum mouth opening(BioPak) 3269321 31.00+3.75 NS

NS : Not Significant * 1 P<O0O5

WA BTy FAF Zolst gl
(Table 1).

HUlN Al slete] v ERBALEFL AT
Higel A Ao nEEGR} 364°, ¥ EH
Agle 3.03mmE B4Te HEIA=207°)
2 AZ166mm)Ert F3A o 2 S B
Aot FEURANHE d¥TY HEHLEY
Adle BA4TH KT Aol HolA| &ttt
{Table 2, Figure 1).

T3 AW FEA A FUL stete
HH ERYARLETFS AU, AFTHAL
A A¥Fe AW EPdEe Adge 44
424°, 356mmZE A7 HWH|EFLEe} A
£](2.62°, 211lmm) Bt} F-o A ZA Wbyt
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a2y FEAGAM A8 Huu EYL
o Aele A2 fol g Ao & Holx| ¥k
tH(Table 3).

A-E5A 4873 F4Te Aol FEA
= 242 6.72mm# 6.35mmE 93 Aol gl
Aok ALFAl FHAGNAM dtete] vjEY
S|IAEEFL N EEARE 1.11°, A 0.92mmE
A4 vEY =9 A2)(0.42°, 0.32mm)E
o FoetA A derskel AFRF A 8
ote] WS MEF v EH AEe} Agld
ATs BAETY 98 Aele AU
(Table 4).

FUEFA AET dBAE o) Fo g
SHEEAY, Hloj@E2 o2 2o AT B
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FRONT ROT : 4.0 Deg.L-Dwn HORIZ ROT : 0.0 Deg.R-Fwd VERT : 26.3 mm Dist . 52.0
DIFF VERT : 3.6 mm L-Dwn DIFF A/P : 0.0 mm.R-Fwd A/P": 14.7 mm.P LAT : 5.3 mm.R
Fig. 1. Mandibular rotational angle and distance on maximum mouth opening of a patient.

Raw data on Rotate! program

7Y HPLEAUDS KA Aol 99
L BYEEA AFAAIA el W EYY
AeFHS ARY, AYRY oBS 248
£ 98 shush Ak 492 Holes
oze) £F % 4R HULEA uF ‘ﬂa 3
w9t Aelo Fo Hol7t fath ®e 4

_,‘103:

4 S AL FHE F9% aole 2
t}(Table 5).

AEZ2 NATE£F B¢ ABAEUA 7129
AdHA LY AFFANYA|(Integral) e  165.]
(Pallz)elm, HAAE 103 Pa, HUFus
1206Hz, above 300Hz Integral 30.3(Pa.Hz),



Tabte 3.Maximum mandibular rotational angle and distance during maximum mouth opening in frontal
and horizontal planes

. Click group Control group Lo
Pl V. ]
ane ariable (n=20) (n=20) Significance
angle ( ) 4241213 262+1.35 ok
frontal plane
distance (mm) 35+1.79 211+1.15 %
. angle ( °) 3362233 2571147 NS
horizontal plane
distance (mm) 277+194 208128 NS
maximum mouth opening (BioPak) 32.69+321 31.00+£3.75 NS

NS @ Not Significant *+ 1 P<0,01

Table 4. Mandibular rotational angle and distance on maximum protrusive movement in frontal and
horizontal planes

, Click group Control group e
V. | Signif;
Plane ariable (n=20) (n=20) ignificance
angle (9 0.77+0.86 0512052 NS
frontal plane
distance (mm) 0.67£0.71 0.33£0.40 NS
angle (" 1.11+097 042064 *
horizontal plane
: distance (mm) 0.92£0.86 0.32+0.50 *
maximum protrusion (SonoPak) 6721155 6351148 NS

NS : Not Significant * 1 P<0.05

Table 5. Mandibular rotational angle and distance on maximum lateral excursive movement in frontal
and horizontal planes

Click group Control group

Plane Variable _ Significance
AS(=21)  NAS(n=13) (n=40)
angle ( °) 4101162 487£2.33 475197 NS
frontal plane
distance (mm) 3331139 416x2.09 383172 NS
, angle ( °) 2501188 217£1.09 1.86%1.21 NS
horizontal plane
distance (mm) 2.03+142 182209 1474088 NS
maximum lateral excursion (SonoPak) 6.06+152 6.72+1.88 6.1311.68 NS

NS © Not Significant
AS: to affected sider NAS: to unaffected side
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Table 6. Mean and standard deviation of vibration related items by sonoPak of clicking group

Integral Peak Amplitude Peak Frequecy I>300Hz Above300/(0-300)Hz
(Pascal x Hz) (Pascal) (Hz) (Pascal x Hz) ratio
165.1+96.1 10.3+57 1206%539 30.3£31.1 023+0.27
I . integral

Table 7. Correlations coefficient values: vibration related items versus mandibular rotational torgue

movaement in clicking group

Max. Rotational Torque

Rotational Torque

during MMO on MMO
Frontal Horizontal Frontal Horizontal
angl. dist. angl. dist. angl  dist.  angl  dist.
Integral Pearson Correlation -.131 -149 -151 -199 -084 -121 -174 ~-218
sig. NS NS NS NS NS NS NS NS
Peak Amp. Pearson Correlation -316 -330 -443 -481 -321 -342 -407 -45%
sig. NS NS NS * NS NS NS *
Peak Freq. Pearson Correlation 373 332 34 289 334 295 183 14
sig. NS NS NS NS NS NS NS NS

Pearson Correlation 421

sig. NS

Above300/(0-300) ratio

38 378 363 499 47T 426 0 42

NS NS NS * * NS NS

NS : Not Significant * 1 P<LO05
MMO : maximum mouth opening
angl : angle, dist : distance, Freq : frequency

above 300/(0-300)Hz ratio 0.23°}S1tH Table 6,
Figure 2).

wg ot RA Lol AgFAYA, HAUAE, 3
k4 L ahove 300/(0-300)Hz ratio®t et
v 23 &ne] AFAAE A AFEE
A2 F HoFab4=9} 8t v & 3] A P
ol g AT RA S BolA Fokoy FgAEe
AAF-EEA] FHAA A slte] HH| &Y
A (r=-481) @ HN7H7A] FHAFAA st}
o v AL (r=-40)% g JBBAE B
A, A5 A 2 above 300/(0-300)

Hz ratio= AFAAGA A FAl 8|S 3
A= (r=499) @ Ad (=457 & AaH
AE B cHTable 7).

V. &2 3 0¥

HTE 7ol w2y 44 B gstA st g
£ 718% 7 e A9 NLE o] FojA g},
A AHEEE AAEL AVA A S(magnetic
signall\t 333718 Al Z(optoelectric signal) &
ol 43l Bt EEE Betn o B o
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Fig. 2. Electrovibratography of mouth opening/closing of a patient.
Raw data. zoomed raw (amplitude domain). frequency spectrum
(frequency domain), XY display. and vibration-related items on

SonoPak.

To AMe-¥E BioPAKE 3t} Az Ro #atg
Aol o8 23713 A3 E o] &5t -4
3, 2%, AF-odA st eES BAsEe AA
olt}, 71 && 93 AM & Hall B35 Al&3}
o}, Hall ¥871¢] Hele A71%e] Ao 3
o2 ¥A48e ANGE dE5IAEE AFS
A7 7ol 2 zto g2 Ate] Aolr} WA EA FH =
@bl 7|28t n A, stetatve £RdE S
NEEE2E AFH 0L 783X ¥k AA
Boj Batg zpyel 9137} 71&e] e 4
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el 2 xElo) wzlsls FHE ENFo2H 3}
obxlo] M EYT YW 2H sl RFLE
ol ¥ E 4 gl AHL A /134 o)

& 5722 sioto) MBS A LFo) A Huls)
YL EFA FHAES 2047 ASAY 23]
Azbol AFAN £l F AL g} ol g o
A Vet Bastded, £ Adda A
#23 A7 BioPAK7| S0 2% Hol/h+
Aele AFAY $Hol A2 % £HEAN A%
olgAAR AeEged rl2wge FA44



d4A o2 249 Agrchs FA Jebgert
T Ate] {7 Ao AL, HolF
Azl 2 AFolgAE #o3 o)} gl%le
28 2 4% uiAg + o

atet W EHSAEF A} B AF4AHNE
A EH, HUA7A AEee AFHS v EE
ArzEs Azt AT EG RS & &
3& Vel 1 31(Table 2), WA H 785 <t
o} Au| EY A g dstolz AETY AF
W Hdu| g8 4= Azt AAEE fe
A & %48 el A=d(Table 3), ol 4
de A5 stdare AN+ EAEN
AR sjngR] £ Aoy BAYTE 3
G F-FHAT FAG FERY HejH A3
59 7 Aol & Ao g F5¥ F ok

ARTFe o] W& dhet v EYHFe
WstFdE AHEY, U EFAFE B
AX 7} FBE S SR < YA A = Gohe
g, olv 4#AE Aol wel vl EFH 3] Ao
F/BdEg e 1 A2rt §FEERY B
HEH A [XA] Eite Aoz Holn
ol g N EHI HHFL A LA Loz A
2o gAEY FHY 2o W3l 9 ook
& 8o o AHEHE Aoz {3 7 A
t}, & Isherg-Holm 5¥& Serial High-speed
cinematography (500frames/s)& & AL A7
oA oF#E Fo] Ve AN AFEFH
2ol £52 984 dEdE oM A5t
AR FAE7] A8 vlngd FERAR
Eol7he AT ##o] glon, stetuiFe] At
ol g A= st Frl BHEURe] FWEVE
A0 ghe FARZ waA) o] FiHA &
FEe BEUE AWM BA o] HYEH &
Hol gAldl = ohA] #AY B FHEVE A
vl WAL F E528 AUA BEE
o] WAttty Rusdlct ol 4FHE LA
A71e EA g BEE &F & uEYHA
EFo] A vehde A717F A8k g A
o2 oldd F gk

HETAA stete] A EEE o vEHaA
Aot Agls UGN FostA &

< E¥eul(Table 4), 84S FAYA|. o)A g
e Aol EoE uie} o] AHRE-FA] A
A stete] ARV AYHQA AREG
FAdod B ez 271 3 4
NAREEA AFHH &9 359 9% W3l
7F BulEle Aoz Algdn) §9 £ d1g
AT 5 FH4od dRAZ & Bol T3
HEAo 2 JAAES Holv 1393 v EY
AALFY b FEAME FF Aol7t Y
ElA] gkgtont AWEFAl AFHAY v EH
M Ax Agle e IRPSE R
ol %7t feletA e Aoz Jelded,
ole UF AT A Lol USHEHD 3 B
A HEALE £3% 5 Aoy B £
W a7t Hulepekd Zojch

#A A8 o|#E FHLE, voEE &
WEE U HgEe FHEEA v EYI A FS
Fel @ Afel& BolA &sked(Table 5), o]+
Z29&% AA7L F55 5o A AE,
#HE NEHEE o|FLE A dBHS T
Ao E ¥EY FEE THA R Ao
e}

£ doA dHE S0 Qg fst ALS
g ®EH AR F&(surface electrovibrato-
graphy, EVG)e] B37 & 7i&Al 2 538
A HE HE3 A FeRe AFE
Agde JAfH Y AFE AEdhe rfe]AR
Z3 g ecH?. Sonopake EVGE) & B8 B4
£ 93t power spectrum density functiong
ol &3, HWFHAr(peak frequency, Hz)e
power spectrum density functionollAl A Z
(peak amplitude)g Eole Fugoln ATE
o117 (Integral, PaHz)& T sjute] WA
el B, above 300/(0-300)Hz ratiox 300Hz
o] &} Integralell ™% 300Hzo] 4} Integral®] ¥]-&
2 AFANEH 155 Al X
et ARE A Fdu 2 Fe 7 E(Intensity)©
power spectrum density function®| Integral@
A HUFase) HoHEe gog i
Be AFFUAE depdoh 2 d39] d4
o} 4#d AFe HFoee HRJEL
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Z+zb 1206Hz$t  10.3Paol¥le™  Integrale
165.1(Pa.Hz), above 300/(0-300)Hz ratio 0.23
©.2(Table 6), Christensen'”o] H.1.g ot#4d
£& BolE #HY FHuFEasd HUAEE
Z}z} 88.THz9k 84PaZ2 A} B4 A& U F
s 375Hz9F H A £1.0Pa Bt g0, o
ALE Boles #AEY AFFAVAE 1078
(Pa.Hz), above 300/(0~300)Hz ratiox 0.122 3
A8de RFFAUA, 82(PaHz)9 above
300/(0-300)Hz ratio, 0.013% vl F71§ch
€ A} fAK Aol

oA £o] Arlel Bo] e AEFAA
2 2 f 7 £3) atet v EF S A FTe ARaA
' AE2AUA 9@ HAFo| F/HE4E o
Y8 Aol 371 AR e 2E
FAUA = FAT FBTAE BolA gken
FHUA L3 HAA7A FHEL HERAL
2 S AU ER AL % G488
AZ Jehlgied ole oA ge] shete v
B3 Ao JgE A 8499 B F
£5 UE U9 MR EA4E] HELE
AR GBREEY AERY 84F FFI
otAto o] AEA o} TRo] Y& AoF Ko
£ above 300/(0-300)Hz ratiox HWAFAl A
T v EHI AT L A fF 48
FAE e A THTable 7).

el & 9uUS o 4RSS X
Hale 4ol 3 7MY E3) AHgE R Yo g
BHSF FEA dEBHE S Ny s A&
A gadsle] Adke) ALgFo] $a'®, ¢
2 Z5siqade HPGEUE Adsted o
Moz ol gxol gui a2z gAH B4
ol glo dAFxYE T WA EF ek
ol &7o]l Holx] g FHMzA} o7
£ vivs] A ok 2719 4wd Wi
ojt} 27 Wyl dAHFGgo| vt GEEY
Soll A vEhA ga, BElgAdwE £ 21
Av sgaF9 #EwWe] ofd THAE
(articular cartilage)d] Z-& 24 doun] o
gR oz A4A ARG Kol goma® o
He A B3R L9 ®ole #4248 A9l &
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AE AZH € F UE R Andn. 4
Aol dAd e stete HEHIAL T
AT TEHE b FHE e,
FAET FAR TAAA o 8 e 23
ALE ¢ 27404 34, 7158 #
dete] BAE FHEH7] AsHE ASHY o
TFHE} o] FeiA ok & FlolH, o2 @ AFE
H A8 A R Eof HILE o] 88 &5k
ool g A9 Fr S BHE A2E A
¥t

va g

Agdgrn AR F dHEFo] e 20
o A48} TARHLE ¥ ET S55A
o] ZAel glv 20We AHYEE ez
BioPAK system (Bioresearch Inc. Milwukee,
USA) % SonoPaks ©]-438l dAdEE 5%
& 31, Rotate! ZE1Y-E 0|43t Hoj7|7&
T, ANEE 9 % 79 dehFel we
AFAY FHAGAA stete] HEYHI AT
o AT=E #Fsn, dPALTY H¥H 54
shote] | EHAA LTI FAAAE £M8)
o gy 22 AEE At

1 AFEGNA HAdNFA stety v EHI A
74z g Agle 4870 AT EY F94%
A ZH(P<0.05)

2. AFAGANA e F2F ot shde F
M EYE A e Arle Aol 347
Brh R4 UA #Ach(P<0.01)

3. FHAANAN AE-FA stete] v EHE A
Zxe}t ARle 48] TR f249
A ek (P<0.05)

4, &5 stete] HEHE A dxet Aele
AP T o|gF FEF, voj¥E S
% BAATY e Fod AfolE B
ol A gt

5. ALY HUNAEL FHAA )
A7EE B¢ sty R EE AR
(r=-481) @ N7 FA|(r=-455) 8}2}e] ¥) &



6. AL

(o) ]

6.

10.

. Okeson JP(ed)

. Sigaroudi K, Knap FJ :

R AR R

AR feldt AABAE LA
A3z 2] Above 300/(0-300)Hz
ratioe AFAAA HYHTA stete] wE
Y ZA&=(r=499) 2 A (=457 F9F 4
oA E Byt
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~ABSTRACT-

A Study on Mandibular Rotational Torque Movement
in Subjects with Temporomandibular Joint Sounds

Jong-Seob Sg, D.D.S.. Kyoung-Ho Lee, D.D.S.. M.S.D., Ph.D..
Sung-Chang Chung, D.D.S., M.8.D.. Ph.D.

Dept. of Oral Medicine & Oral Diagnosis, College of Dentistry, Seoul National University

The purpose of this study was to investigate the magnitude of mandibular rotational torque movements in
subjects with TM] sounds, and to analyse correlation between quantitative characteristics of TMJ sounds and
mandibular rotational torque movements. Twenty dental college students with TM] clicking and twenty
students without any TMD signs and symptoms were examined by mean of SonoPak and Rotate program of
BioPAK system(Bioresearch Inc. MilWaukee, Wisconsin, USA) in this study. Mandibular rotational torque
moverments were recorded and analysed during maximum mouth opening, protrusion, and lateral excursion in
frontal and horizontal planes.

The obtained results were as follows:

1. On maximum mouth opening, mandibular rotational angle and distance of clicking group were significantly
greater than those of control group in frontal plane. (P<0.05)

2. During maximum rnouth opening and closing, maximum mandibular rotational angle and distance of clicking
group were significantly greater than those of control group in frontal plane. (P<0.01)

3. On protrusion, mandibular rotational angle and distance of clickin group were significantly greater than those
of control group in horizontal plane, (P<0.05)

4. On lateral excursion, there was no significant difference in mandibular rotational angle and distance between
clicking group and control group in frontal and horizontal planes.

5. There were signficant correlations between peak amplitude of TMJ] sounds and maximum mandibular
rotational distance during maximum mouth opening (r=-.481) and mandibular rotational distance on maximurn
mouth opening (r=-.455) in horizontal plane.

6. There were significant correlations between Above 300/(0-300)Hz ratio of TMJ sounds and mandibular
rotational angle (r=499) and distance (r=.457) on maximum mouth opening in frontal plane

Key words : 'TM]J sound. mandibular rotational torque movement. BioPAK. SonoPak.
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