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<=2 HH~
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Z53 WA WWo] Qe ANEL FF B
A BN d T S (clicking), At A -S(
poping), ¥¥-&(crepitus;grating)e)vt #H5A Y
(locking) &2 &% %9 ¥Wdg 7Ixz Yo

GetE S BEdde] Adhdde Qg
Astn HAAQA YR AME Fabol o) do
g 5 Uk AFAG H A RS A stE
FEQ dedASE FEA T 4wy
AAAHQ AFoln, REHPL vFEY #A
e d4HQ AFol), AEAY AL
B89 A Az gdoM ATA A7
AAEE A HH98E BAFe A
(reproducible) &4 0] A#T Bt A8 §
oA Jeld 4= gl ojd wka) H|HEA B
Ao 9o Ae dxz g nRE
o2 HYE FHYAE RdF3 A
ATA AT L AT o]@Zo o] Hakn) uk
W&oz dASA APd 2YLFL BHAF

o B3 HYAY dEARNE 72F W3
ot @AYol Folrle WAMAEA FA7} o
™ 8-S (crepitus)ol vt thiA] #-go] by
B AT ojFE o2 UAE Furele A
¥ EHAE BT dEBAgo) v 7
FEHLZ AYHE AL ol HFHYo)
T4 HYAE fEdog AYHe AL o}
ZF3 A 2o YA F oA B T4
=40] sien BAdE 2FadBdH o] &
FaAHE WiE Jehlle Aojgtn dde
v, Hoe 5t gol ZRsietad
ZAge] wHog e Yehte Ae ohlg
I FEE QY ML A dedden
Loz FEY & gled Gy e B
T 2 3ot S5} Bio) B drge #
Aol 2AY3el Po] B Ao dalA
gt F53dd deddgel 9dn Ay
o ¥ WL 7HEEC] Slon, 2 A7 24
£8 R Z3Kincoordination), A (dislocation),
W o|(deviation in form), Aui&4H(gross
injury)§°ol A8H1 ot F5adud gd
BHEe] WS BYE, 4%, 2EY A T3} o
ol & EALU o] & 7l vAAA 7% ofy)
e AEd 84 ¥ ool nANE =&
A EA Fofo} Ze AAA 849 GEto] A},
Fdee BHARY HFolU A% Ay Eo
g4 WEtE 2t 5w Jsde @
Fatn Tt FEod T AT A
A7171 238 297 28U aadae 9u
AR WAt #4442 ¥ & 9o ANs g3
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Folvk A7 FH A, FsdE 2gdeant
BEo] shedich. 2y oY E 4L FE,
i, FEW AS, 9 vjg9 w2 s
BE EFFd@d o] @aolA HEE F=
Ak,

dutd oz A F7HA] EFstRd S A
st ellE AR, 22, SaEEagy, Az
AgEol AW?. o] F =3 ANNES
(electrovibratography) & 428 HAMg)7] B
te 4#d 3A A AL 2P Vs
ojth. o] ¢} HH o] HAHF &4 83 B
o] FHAsA BaPEom TG DR oF,
¢, a8x 71A R AFE 2L REL A
Adte Ao g F840] =oEAn FAH
¢ BT dFHESE A A B R TN
ot A FE 9 A4 (reproducibility)e] 1--°]
2™

AR FEo] B3 HAl &5 Agug ¢
Bt dtn 43 U 2 HyAd BdAgS
i v &4 Yyos A3dU =
ol UL AHPAA Y EFoZ A stetel A
THHE FHez g9-&2 289 (Sonogra-
phy)ellAle] HEAY Faol 71EHA gomA
ENY W3 vk ste] vlmA UAge] &
o AR EEE ©]43t+= Sonopak(Bioresear-
ch Inc, USA)Z 22 A2 & A &8AE AA s
v A7t =yEeEN FARES EMsln
S5 AN & Adsled v)$ & A et
21P5e] glon HIoe ZEstRETS
d FRtd e 359 A5FEE 2ok A BA o
I &3] FF57] A& AFEHSE o254 &
Fatet7ls ZHAHIQl BioPak system(Biore-
search Inc, USA) %9 Sonopak for windows
(Version 1.33)7} 4745 e}

FAste gl e HEg AES Y e EA
& WP agla #A JAHA e @A dA
A AR AL G5a o SRR 22 glot
BAR] B SFaotdd e AT
7 &9 (transcranial view), Hx=aba} Fod,
SS9, 2FdREzGE, AP
%—O] 9\1‘;]_68,73).

R
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53| ol T A5/ #9dL S5t dd
o & 1/3%897S Jehllez Rz g
st dEHEGY vl&] FAFo AAFHA
293 o FEEE oA dHo] e
WA &4 27h A glo] & Az Wl A
24T 4 don Fx WALM g ZEgo] Hq
F5o] A AxH e FAEsE e
o] Slo] Al Aol M e vlmd da A
g3 A

TS e gAY x| o B e thF
g 20150] AADBED g5 o=n) o] go|g}
ojetE7] 59 T4 o5 #EH tiBol 29 o
284 TR Aol X FRALAAY
371 & AR 7l A T BFE 247}
8% 8002 AAEHD 3t olHF AMNE
< FAE 2 gAY A FET I %
Bl 52 2P B9 ol 2Tt S
EEH AZACE Y JEe 7A e Ao
2adn Y. oy FRAAE QA
AEE 3te 5 53] A& M3 94 =2
A3 A Fo] vEHE tgd YAl FolA
"o} olwf F 39 FFR o) 2AEE 9
2lo] Aoz stote kg & AzAY F
ZEE0| Ae7t ¥stg 4 9lon et by
Ae FAR SKEHR 3 F AR, A8, 2L 5
9] 71%€ Fddte 5 Ao T8E] A
Todte] o] RojA = YA BAM ol 28 7He
Tl & Fgg wrer e

TR AR e HAAHA e FE X
WA Rl JFA2 2 BAEE2 5o AFA

Mol 2853 B 283 FYE FAPoz
AE Atk A3E SEeae A549) o

3 FH7F e YA EA = ofge oy
&AM Y Al BEFE Y8 FRE T
oz AN FAELAY FHE 3}
A =Ho AfHoZ ZHRoA 2l (extensor
muscle)®] @%3 Z2(flexor muscle)d] A%
& 23 ol AAt FrIFH g A&y
T Ayde 359 3442 Alordosis))
dAol UeA s olzels FAR ¢ o



A 9o B5g UG 71T NE FdsA
gu}_le,ﬁﬁ).

aeg oy FAR AN L AF TF Y
de] 23 & vo Fdstn AAHLE 3] 9
st 2 dFoM e F82 ZdEAd ] Ui
o7} & R3] Ao RE FAR 2AA &
F Y 5% B AE3 3 5 Un AR
W A A7 084-052A &3 A Ert v
2 E& 7179 CROM(Cervical Rang Of Mo-
tion, Performance attainment Inc, St. Paul, U.
SA)E ol g3t

Fstet ol BEE o] £4 FoA #
Ago] g £ A PP ol dFd A
T IAA AIFEAEH 2L TAAR G
o gt A A, Bl dHE A7 Ux
HI Bolde AR EE 22 L AA9
A EAd B d7% o] P o] FolH
g} T3 FAE Ao A2, ARS T
HAe 8oy uFHE Wst 3 A5t &%
Wzl & A77t ohg BEF o] FrpPHI®,
a3y 54 Ao @& FTstAA S
WAsht g3at 2o 4E FEAA U A7
o gH Aol 3 v F e Aot oo ARE
st golo dgE F= FAF AN B
dale stdnF, ARl A% 59 A
€ Hgldx & 4F%E ve 53U S
W3l Ao thel vl BAMFgoEN Z53Y
#A &2 FAE TGl o, A B
X go) &stnA E AFE APl L
A7E B aste bt}

I. S370ha S 7™
b AIHeS

ZFattdE gol EAShY 1 9 e Tt
o] A Tl gle MRS A FHchRyY
03¢ des SFatad s P82
gAre] Ha AE e 4842 FA} 257, A#}
7} 15% el Atk o] F 108§ o2 (Wd I%
& 584 ZFA BARIARLE B3

Lt iRl

1. FRAA0 e SFFsitad g ¥

FRAA Y Wbt R Lol nAe
238 A3 98 vl A FRAAE 43
ek AAE F8a4s 1) g 24 F
7HVisual Estimate)& ©]-83te] Frankfort %
Ho| X)W HaPg 2 Yx}Al(upright head po-
sture, NHP), (2) 3§ AAdA =g & 0% 4
oz EojgEn AME TAAZ ARl
upward head posture, UHP)), (3) &% =4l A
Wl g 0% o %ol AlME A
3hukak Al (downward head posture, DHP), (4) &
H AR g dwoed 4em HEIL ThA]
10 A% A& 202 A FRAEA
Al(forward head posture, FHP)®|t},

FRAYA Y HFEA S 78] A BEL
89 24779 CROME F#d Fzsia
24 dstd(Fig. 1).

ERsldHd g 715387 9% 71+ So-
nopak¥® &t&5E 71 &3] 93 7|4 & Bio
-EGN(Bioresearch Inc., WI, U. S. A)& A3t
th(Fig. 2, Fig. 3). BioPak system®] 3}&%
A7 e Azt st Ao 21 & R atat
I ol M9 gAY, F sty $%5& 7
A3k 870 AAM7F WA FRgEA o 727

g m
i
i 5
3 " s " T
a ' \

Fig.1. CROM(Cervical-Range-of-Motion) in~
strument with forward head arm and
vertebra locator
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Fig.2. Jaw tracker and JVA(Joint Vibration
Analysis) head set at upright head

posture and upward head posture

MR ,.1
“Zoom window" isolates the
vibration to be analyzed

Occlusion

close of mandible:

L s, l y | [
b 3
[ Rl e e 2] 10
natural $7.3.92Nirst . Socomts
VA Swaep . 1Y

Fig. 4. Open / close cycles and right and left
vibration

2 7459 Utk

%9 7158 A3 Sonopak-4 %71 Al (pie-
zoaccelerometer) & & Fatet@d 9 Q&0 #
3T fAA713 A Aol YERE XA
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Fig.3. Jaw tracker and JVA(Joint Vibration An~
alysis) head set at downward head
posture and upward head posture

Interpreter

TMJ-R
Enlarged picture of right vibration/

c

Slant

e S———

wfl
Enlarged vertical position
Lat
L
TMJ-L “\
Enlarged picture of left vibration
oo0 ' o028 | 016 | o024
natural 87.3.12.first Seconds

Superimposed Vibrations - :3

Fig. 5. Magnification of the superimposed vi-
brations over which the zoom win-
dows were positioned

FAE ] FAY wet A HFEFS S
EAIA g2 B2 9§ Fao) g3y &
Foll 7155 AA g B2 gEoZE AF9
Z-oll U A (Integral), #th7E(Peak Amplitude),



Relative date is & drawn out

enlargement of the original deca

100 £ £ -
A 073,420t bl
Frequency Spects - 33

Ociginal dats is the shaded
area and represents the
energy in the vibration.

Fig. 6. Analyss of frequency and amplitude of
eft joint sound and right joint sound

HUAN 7%, SFetdRd S B8Ny 5 N &
Zo|ArHFig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8).

2. FRAA A W& WA St 9128}
(1) 457} #%9¢ Denar Accurad 200° %
DA E AHE-Se] TOKVp, 15 ~ 20secd #
Ao FARE 25° 2 7 FAFAA ] g
AFA st Y& FA37] ity 7]
&€ 4H5mm T2 AR o] FEHE FA 3]
A3t Abstel FAX A Alolo) 5 A
25k B2 23 A (45mm opening guide)E ¢
AN BE-EE F37]FA CROME AH&-3)
71 vl 7] FRAA A 22t 293

(2) WA ALRe] AS 2 24

2E ¥AMM ALR 2 tracing acetate (Denta-
rum Co. Germany)& ©]43to] #EtjAtolA
BANE AZatdt) ol& WAL A S #E3F)
d A g FHH L FE AAs] Yl
M Abgrol ofs] §EE7ME A AT Ztre
4 Aole 05" 7R &4 7Msd 2txrE ol
gt on, Mo AFA e 0.05mm7t= &
4753 yoluo} Az 5 2 (vernier calipers)®
ol &ttt 1EA-E #HE VY e 9
olx 9| sty & JAde Moz st 7E
d, 718 E 2 ASAEL &g 2uiFig 9).

C -VELOUITY - ()

R - SLANT FRONTAL - L

vertical position . . .
. of zoow window. 34

Fig. 7. Simulation of open / close of mandible

Aveage Window 1 Window 2 Vénrdow 3 Viindow d
Left  Right Leit Right Left Right Leit  Right Leit  Right

Total lntegeal 1y g WY (WE LLB M}
Integral <300Mz  §0.3 1034 T weol | 15 o | e
latogral >300Hz T4 128 2 14 4
00N Ratio 011 013 012 o1y | o0 009

Pesk Ampltude 46 79 “ ar 4y

Peak Frequency 83 111 o ] e 11

Med. Frequency 138 138 1 1) | e LE)

Blant Distance 3y ne no s
Veloclty n awr “r 431
Wax. Slant 42

Lat Oellection n

natural $7.3.42.80t

‘Iaxmingloay of above pumsrical valuas azn diekod as followe:

Intageal - Reprosents tha total amount of enargy in the

vibratioa, Thia {e the shaded ares 1n the frequency
"pectrum window.

0 - 300 Hz. Integral - Amount of #nergy in the vibration
thet ranges from 0 to 300 ¥z,

Above 300 M. Integral - Amount of snergy In the vibration
that renges from 300 to 650 Hz.

Above 300/(0-300) Ratio - Melstive amount of high to low
frequancy saergy.

Peak Amplitude - Indicates the Bighest intensity of the
vibratioa.

Peak Frequency - Frequancy at which the highest intensity of
the vibration occurred.

Hedlan Fregusacy - Frequency at which

half of the energy is
below 300 Ki. and half ie above 300 nz. i

Fig. 8. Numerical values derived from fre-
quency spectrum analysis
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Fig. 9. Reference points and lines for glenoid
fossa and condyle measurements

A :The line connecting 1 and 2 (refere-
nce line)

B : The line both parallel with A and adj-
acent to the most superior border of
condyle head

C : The line connecting 1 and 3

X i Horizontal component of condylar

position

Y : Vertical component of condylar po-
sition

1:The most inferior point of articular
eminence

2 :The most inferior point of external
auditory meatus

3:The point on the condyle head
contacting B

Table 1. Value of Integral according to cha-
nge of head posture in all subjects

Integral (pascal x Hz)

Median IQR
NHP 68.1 48.7-90.1
UHP 56.3 ]* 296 - 765
DHP 879 ' 749 - 1232
FHP 89.4 ) 67.1 - 11.2

* . Statistically significant, p<0.01
IQR : Interquantile range
Integral : The total amount of energy in the vibration

100

45mm AT st Aol AR E XA
AR A% 24 BY HAA et
Aydg At He 23 71EAH B
7 e elA stebReel Hgds) By A
oo} 434 Zololn Y FeINe AN NFA
3 BEg77h e FlA sektTel A4
Aol WHAole 44 Lol el 7 TR
N4 2zt £k,

3. BAA =

A9 A8+ SAS 604 package EAZLZE 1
oz AHIAHUG 71F FEAA v}
FRAA Wt wE 7} e zo] HlEE
Wilcoxon signed rank test® o] &3¢ttt 2 o
Tl AHEE FYFEL e 2
* . p < 001

m o7 o

SN0 BE STt BALY AE B
YA, 4o AE, Ho) A7Y, ZTeBAL
A Y] AU AP g WE L BAD
A fo@ Aol7h AFHAATH Table 1234).
zzelolRagel A1E U 2 Ho) AE
e AYANE 712o2 & W HPRAL AS

Table 2. Value of Peak Amplitude according
to change of head posture in all

subjects
PA (pascal)
Median IQR
NHP 52 38 - 82
UHP 39 ]* 16 - 69
DHP 82 ) 52 - 11.0
FHP 6.8 ’ 49 - 92

* © Statistically significant, p<0.01
IQR : Interquantile range
PA : Peak Amplitude



Table 3. Amount of Maximum Mouth Open-
ing according to change of head
posture in all subjects

MMO (mm)
Median IQR
NHP 434 423 - 451
UHP 4.7 :l* 439 - 458
DHP 42.1 ' 400 - 432
FHP 420 | 41.1 - 435

* | Statistically significant, p<0.01
IQR : Interquantile range
MMO : Amount of Maximum Mouth Opening

dadRen spiAA # FRALAA S A5
271 cHTable 1,2). Hh |73 HA YA A
vle] AuRlAAl E 8 s ? FRA
WA ol A ZFAgcH(Table 3). 53t Hd&
LA A 0 AT i WS AYPA
A9} Bl wA] At abA el A A g o shukatA)
% FRALAA N AN F718cHTable 4).
AR ARGl M el R o whE st}

Table 4. Percentage of sound point distance
to amount of Maximum Mouth Ope-
ning according to change of head
posture in all subjects

MMO (mm)
Median IQR
NHP 514 389 - 805
UHP 481 ]* 251 - 727
DHP 72.8 ' 506 - 9%64
FHP 783 ’ %64 - 920

* ! Statistically significant, p<0.01

IQR : Interquantile range

SPP : Percentage of sound point distance to amo-
unt of maximum mouth opening

T AAMBE Fo@ Ao]& HATHTable
5). ATAL PRA A St T AR B
o Aoz Mo, A B FRAY
AAAAE Bk Fgo] Aot Aoz B
Yolom, HYANE g0z & o A
AN stetatre Bt sl fAs A

Table 5. Horizontal and vertical component of condylar position according to head posture in ten

subjects.
X (mm) Y (mm)
Median IQR Median IQR

NHP 6.6 :] - 53 - 111 19 ] 14 - 32
* *

UHP 105 86 - 127 3.2 18 - 62

* | *
DHP 36 21 - 59 1.1 09 - 13
* *
FHP 52 ~ 45 - 68 09 04 - 13

* ! Statistically significant, p<0.01

X ¢ Horizontal component of condylar position

Y : Vertical component of condylar position
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A 2 FRANAA M = B bl ¢ Ajst
= Ao g HATHP<O.0L).

v. & 3 N3

FattAAFEol HAsieE AP LT
229 vy FAHQA vy, 8] A 4
A9 Sol 3slojof gdrim LA Yo
o] 93l thafA = Isberg-Holm%

£ B3t BEFSES AFA 8t
A7 Ak Aed HELY FUHEE A
BHLY FF9 ZAAAAE Eolzd of 44
"rtn Bostygch

ZRattad g YNV E HF F =
of gl 271, F7], 7|2 FEI AGE o
MF 271 e dF @r)d dste S8t
THAFES AFY Zxrt oFsie ol Aol ¥
A7t mulatr] w&Eolx, AT ¥ e #HF
Z2719 EFad3d Z3E& Ay B=t &
on ol {AHAR] v Ao YAt 2
HHog stHFrl oS Tl AHYR F
W Ad R 9A]87] Wi &elgtn gt F AT
Al F710) St BE Lol A 5 o
Be] A st Ak & 5 AP

S5l E YT dAH FoAd disiA
o A3 o7t BEsln 2 AFEL &4
L Ao g Agste #Y F vEhve
to 2 g 3ol #Ad oo #HE A
oletn FAstn Y.

S5 AR S-S FHE] Al oy Wy
o] Az=HolgtEd Bush 5% gaHoz
Dolwick & arthrogarm& ©] 43, Isberg-
Holm £%'& cineradiograph®} videotape ©|
2o, & 572 st eE V1SRN E ol &8 @
F 23d vk ga o]® 5L Sonogram(LHE
2a2H9])g o] &3l FFIAA-FEE AT
4=

SHEZ g E Beste] H2 Mg A
o2 AANFEE o] &3 Wiol gl o] WY
< FTAEFZY S| oplz}t FLAe o
Qo] == 3tete] AFFHE SH s Ao,

rlo re o4 fr
ox o
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zagtgo et Ze 3 & mojazE
Fu 2 5o FFo2 g Fioly
FE Tl NEHA ¥1, & AA
2 A3 zFuke] 71EHBR $Fo o
714 & e FEUY HsE wdsiHA
3 AP o] S5

Aol A ALE&3F Sonopak system Az}
AFES o] 83 FF4AAS 34 ¢ 4
71712 o] Foll A AFE vhet o] T
2 2L 7HsA8 & AAStL st

Sonopakll Al Integral2 FAH+ AFd o
& quA 332 T JE9 F& ol
o, o]AL Aol AxE AFEA €t =F
H A E(Peak Amplitude)ol& AF 1 A=
2 sound loudness& YERN™ @9 & Pascalol
‘:}_).

SUlA Sonopaks ©]-&3dtd FFstetdd
T 248 A78 AR Z $7 A
&9 BEf/o g FsttAl e d3F
5ol Sonocpaks o] &3 A v Estod H
Vo] IFAFAAE B AF ZFeBAL
o] W3S Sonopako ® A FA, MHAHo2 E
A Byrt dgen dYe BN RE
A8 A AF A HTF ZF2 2ol & Sonopak
o2 zAMEAL.

FEAA s 4338 71E5 e e Bt
thoFstAl @ Eth Frankfort $% WHo] W2} o
P JeiE AP et 39 E o Moh™e &4
£ He B9 FE1 0% 2AHL A F
ot oF 45% AlMdETiy Rt

ol HoA FH9 Y, 0= 44, 0=
AHAE A7 7EHAZ st

E FEASANE Hdl] 98 KendalVd
A9l @ Woohull %, A1 %9 B3e| gz} 2
AzRAEG Aoz o 4cm W E WIS
1 oA ez 105 B E AAAIAL

F5eo #¥E fA%e AEIL A2
33 FxFA AAE ol F1 Ut "y FF
24 e] Wate AZRE 848 #HEAIY o
o2 33E F/MIIEANE 53 2L AR
o thE dHd &L HHEH FHEAA

o
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oo o 4N Lo do
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W e e

FA%-AA o s} Schwartz> 7} A& 2 3
FHASIN el A E T3 Aol o) 2
FEHE AFT ol ot F Rt e,
w7 3 TR A eke AA & B
_a__ ?’3'—1”]' 9’10“ %E}%MW)O) Darloww \:o E:F
Aol AT 7L ool vig F3o 9

]91- #HEHY ojd F ‘z’-—l HAA & 2z 7H°‘4 71
ol & AP =} T o3 dFE we
ol ’S"B‘@u‘ﬂ “1:‘76”?"%‘: FH Z8EY AL
o o IHE FEAXE A 8A dhx 5
Ak, =g Urabanwicz‘“’w":- FEALA e W3t}
shot 2|7l LT F#e] dtzm FAIA

3ol ER A& FRAA Y FAUH © AFH
**EH/\P o] U3 AL WP o2 TS
gl E A dodle EAAQ FAUHEAY
HE 458 ¢ dvdn Aok

Cohen”, Mohl $°V'¢ A2tz @A o] vie]9x
o wet ¥stE D ARH oz stete] A& W
A7 sH

B3] Goldstein'®e F27} AlAE w ofo] &
<3 FHRFEDS 3%’&1 o] F7txlol &oh-&
st3to g WA it sHe E3 A
Aol wh Wtz Zgge] Ast Ao mdHF
ol W3l & # ok Schwarz®= FARE H
2 AN E AF HBFTo| Frtete shet
o] o]l Fsln Yo FY A%+ 1 WY
Fiol VERATE 8, Maness” 5 et
At APAY FolHE e zel7t Uvkm
gt E3F Makofsky? £% T-Scan system&
ol &3] FHuTALY FHEAA e BAE £
ALt A3 AEo) WE Aol § Byt

TH ANHAM F3Y 7R E A
W F24A e Wl wel EE29 AN
40l @A Mzt AgsHE A Hole A
A A 4 AR FulE gelrim,
THE 4B 71 HE2 A st A 9
Ae & o 34 Fo] Ha Aoyt m§A] o}
AEHL FHEH ¥ A =9 HdiA
THE 5849 T2 FHo] o]2A M, 9
27 Ao g 0% 7]&ojAW shete] AFAMA

olf

AR e Bo Hwo] g3 XolHEHLS F
9 Aol Hm AIA AMpze]

2 FHo] YA A gt

ZEE FARAANY 7MY EF Y2 o
2ie} Fof Alelrt AFE FxHo Az
(FHP)7} A 251 QoOn = 0wl
AME FHe FASH £3 2 AN d
84 W&o F5 A 173FAbely At
aHE FEEFEI Al A7IA Ha o]y A}
A7t A&l BE-FFd AR Adl(shoulder
girdle)oll 5%& ob713t T3 ugte] Wi E
doA FAF H&Fo| F7lE 1 EFattBA
g qhato] Frbs o} HPAFHA S o7 g
o2 st AAXAI 2 FEFFY FHE A
B 7 B

FRANRA 7 L& 78§ T FE A
of& F59} *o}°—]r°] Aoz gslA s ol
H&dte nEHEFES A7 98 stz A
oz g %‘.dr a2 A A ES 5ol
F&AY AFE] Adx 4, st 33t
o] FqET®,

£ A 5% Ao ojstd QYR &
E?'?} FRALAAMAA FHR] AT R A

o FAY RE Z8EY 2T A U
EH&°“1 E3 ARZoz 5% & de FH
FETH FEIAA EASA A YERGA
FRALAA 7L B8] AR2Y o|FE 2yE
4 lthn &

FAE AA] g d7E 2 7FE P o
g HEASHT APASH 2 JE F e
d HHAZFHEZE QYAE #dT 3’- AL
el A ﬂl 7339 o|F& A4 A3 £33
o] o]F& 2l FHAA g FHIAY R
TR kAL A2 (Cephalogram) S &8t 7235
R E A S P Fol dev & FA
A7 Atk oo W) AHASY LS F2 4=
AE ol 43te ALE AR x|, 84 7
%A, bubble goniometer, hydrogoniometer 5-©]
A 1 o] e g AU ol e
olEL A3 A, T FFLFo|Y AFLF,

-l %‘-“"‘%5‘%%% 4 HLF HYE &

A3
Yol
0.
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Aty Bo ARRoz aed & .

E3] o]o vlg] 2o /¢d CROMY| T+
o] &3t= Wi FHEgo] F3 AHAR It AF
Tt ol BEEFHAY A FYstA &
oA £ glE WY o2 Youdas V& AAQlT}
A5 AETHA Fort de FAE A
o8 AT CROME o] &3 Ho] M &
(universal)Zt=Al ¢} A2 F=HHIHVE)E o]
£ Wi EY A ert wfg- St 3
o FYAME 70 3] CROME o] &8 5
A AA 9 Fostet Ao ekl BA Ui A
F7+ Bad o)F £3% ZA 23 oA CROM
7175 Bol A& o] gt}
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- ABSTRACT -

Changes of Mandibular Movement and TM]
Sound on Head and Neck Posture.

Hong-Chan Rah, 0.D.S.. M.S.D.. Jong-Hoon Choi. D.D.S.. M.8.D. Ph.D.. Chong-Youi Kim, D.D.S.. M.S.D.. Ph.D.

Department of Oral Medicine, College of Dentistry, Yonsei University

The purpose of this research is to investigate the influence on mandibular movements and TM] sounds with changes
of head and neck posture.

For the reaserch, twenty patients who had complained of TMJ sounds without any other symptoms of
cranio~-mandibula disorder, were selected as subjects for measurements of TM] sounds, and radiographs on transcranial
view of TM] were taken on ten of the subjects.

From NHP, UHP, DHP and FHP, aspects of mandibular movement and TMJ sound were investigated from each
posture. Aspects of mandibular movement and TMJ sound were observed by measuring total vibration energy(Integral),
peak amplitude, maximum amount of mouth opening, and TM] sound-emitting point using Sonopak for windows(version
1.33) and Bio-EGN(Bioresearch Inc. WL US.A).

Head and neck movement-measuring instrument, CROM(performance attainment Inc. U.S.A)was used to maintain
even head posture. Degrees of inclination of UHP and DHP were determined at 30" and distance of FHP was 4cm. The
results obtained were as follows.

1. Total vibration energy and peak amplitude of TMJ sounds were decreased more on UHP and on UHP and increased
more on DHP and FHP than that on NHP

2. At the maximum mouth opening, distance of TMJ sound-emitting point were decreased more on UHP and increased
more on DHP and FHP than that on NHP

3. The amounts of the maximun mouth opening were increased more on UHP and decreased more on DHP and FHP
than that on NHP

4, For the changes of the head posture with mouth opening observed in radiograph, condylar head was positioned more
lower-anteriorly on UHP, and more upper-posteriorly on DHP and FHP than that on NHP.

From the results obtained as above, considering positive influence of the change of head and neck posture, avoiding
down-head and forward-head posture, and recommending upper-head posture can prevent the progress of
temporomandibular disorder and lead to successful treatment for the patients with temporomandibular joint sounds.

Key words : head posture, TM] sound, mandibular movement
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