AR mgtgo] ZFslehiA
A7)l v X F3F

Mg ARG 73

A -

71 %

A
Mo B
COHA By

51
:I*I

stetd a8l
o2 TAEHY Y
FEEE FAA vl S@Rud
FFo @Ho] shtel ot
& TAsE dtetEel Aot
Fol AN SHA
Fiud e 2=
A7, g8, Aot T 2
§L’£-°~l Heist 7150 x3E oF
FEH FoAH WAL Fol HE

2 o]
S
2

23
L

4y
3

ot e F
EN=0
=

sty #A
Fol weh fl 4t
BEsh BHE-QB By
sE el fA9
s uo
Qe Ay
pagel 9, ¥
4% ol P
BALBL AHY £F 9
BEWL el Wl

my o ro St

)
L

)
i 4
ol‘-
e

L]

Sode o

10

)

- 3

Ho

L

40 2 ¥ e oor

Roo oo 02

o™
i)
)
o

oft

L3 -

G- 770 348 A

AAY - e

el HAE 53 AP AFEFAdE
A& FEsietaddel dhdel daso #
Aol F7tstA Ha oz s wHELH
olgo] yErdtt. of2d e BHLHY o
gg BAs7] A e A5 dA4EH
of dedo] AYor HHEY FHAH
FAL FEol BEIN HEL o|FA HAV
ol ¥ FHFatotwE W2 Al =37t 4
dEd SEAY 2¢A ZFAE dod A
I;‘_ntS)

A&A 2 7

0

7%

&

o]

EF Al s Wilson®,
Robinson” & 0] Xeje o] ut
g 8L slx ¥Eoa 89.24, Royhouse®,
o] B & ZE3AUIPE AHoE = A3
Z e o] FALItn st e
HEdw EgAe A8 sjHE 4] 4
ste] 27185, wgA] #BHT FHAR 2 &
ot Fol veue SHELFLE ¥ 72 E
9 WE wHsie HEH W o o
T7F ol FolH D,

E@ 754 ERSGBEYe] WHE B
@ 4 At PHoEA FURIY, BIBI
W, 255 nE 29% 5o PANGH

HEHN A7 FFFFEAYE Fol o&xH U
t}. Farrarg} McCarty'¥E BHZP&E ol &
sl &etE AHFTEFAI stdPFe W
& a8l 1, Blaschke?} Blaschke'?, o]¢}
AW GEFgH e ol galA, Wikied'™,
Ismail® Rockni'”, Craddock™, 72 %)
A g o] &3le AT A v
HEg R, Dumas %52, Cryder®™,
Katzberg %23 Karpac £2& #AZY =2

/% BFHos AZE + AL A4 P



Aeat 9l an, Karpac §%, 7| 5%& 49 o
PAHANE ol §F AR A7)

e o
ol
1o

HE
=
2
2
e
o

dJ
i)
ol

go md 2 X 2 i Ay R of
o} T B omd

Lol &

Colsta Anus 3%td Ay 3 253
epgole] FAbol flu Astel meBAL 4
oAU FFH 159 dol 229 (FF#AF 231

A)E e E
t} &3 2ch(Table 1).

Table 1. Sex and age distribution of subjects

Male Female
Number 15 7
24.9 22.6

Total 22
Average 23.1

I

Age(yrs.)
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Fig. 1 Schematic diagram of temporomandibular

measurements for composite tracing(Dumas’s method)

S—E : line between squamotympanic fissure and
lowest point of articular eminence
F : line on superior point of mandibular fossa
parallel to S—E line
C : line on superior point of mandibular condyle

parallel to S—E line

a—a’ : anterior joint space
p—p’ : posterior joint space
X—Yy : superior joint space
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318 ulwaly] $)slel ANOVAE Algste 7
A st

m. A+4H

1. A% 2 ABAARE AFsle 4 I
& agdo] 0Kg, 10Kg, 20Kg, 30Kgo| A z+z}
10.86mm, 10.66mm, 11.16mm, 11.05mm & 4]
20Ke) A 2o wdH A7]E Boli, 30Kg
Fol A adlE FAE B v A EFF
ApAEFe Z ugrEelA  10.21mm, 10.
60mm, 11.11mm, 10.36mm 3=z 30Kg9] 3§ &
A BAR =279 A4S 2o dHAE F
718t %A S B YTH(Table 2, Fig 2, 3, 4).

2. AF& A#AEP} e 0Kg, 10Kg, 20Kg, 30Kg
ol A 2z+z} 21.50mm, 18.41mm, 18.92mm, 19.
3B3mmE wE o] Frgd ukel =77t F7}
st i, vIAEEL 7tz 31.98mm, 31.38mm,
30.61mm, 29.97mm= ¥ =77} =79
of wal HAsE BFE BAH(P<0.05)
(Table 2, Fig. 2,3,5).

3. ¥Ed7Ae AHEHL 0Kg, 10Kg, 20Kg,
30Kgol A 2tz} 23.48mm, 18.90, 18.47mm, 17.
52mm, B]AF &L z+zb 32.75mm, 31.57mm,
31.31mm, 30.32mm=4] #HZ &3 v AqFE 1
F oangge] FAge wel g ghdte %
A& w gci(Table 2, Fig. 2,3,6).

Table 2. Mean value and standard deviation of temporomandibular joint space, which were magnified

by 5 (unit : mm)
occlusal Jjoint Anterior Superior Posterior

force space mean +S.D. mean=+S.D. mean+S.D.
Working side N.S. * N.S.

0Kg 10.86+3.51 21.50+8.42 23.484:7.75

10Kg 10.664-2.38 18.41+5.71 18.904+7.58

20Kg 11.16+3.98 18.92+6.23 18.474+5.95

30Kg 11.05+3.28 19.33+6.05 17.524+6.19
Non—working side N.S. * N.S.

0Kg 10.21£2.73 31.98+10.94 32.75+12.76

10Kg 10.60 1+ 3.59 31.38+ 9.99 31.571+10.08

20Kg 11.114£2.94 30.61+ 8.97 31.31+£10.05

30Kg 10.36 £ 3.85 29.97+10.79 30.324+10.90

Working side : when chewing on the right side, right TMJ space.
Non— working side : when chewing on the left side. right TMJ space.

* . P<0.05 N.S. : not significant



BB Anterior joint space
[] Superior joint space

{mm) or Aol
I Posterior ioint space

251
20
I5 |

10

0 10 20 30
Bite Force
Fig. 2 Each mean joint space in accord to bite force

on working side

B Anterior loint space
( ) [1 Superior ioint space
mm — o
35 Posterior joint space
q

0 10

Bite force
Fig. 3 Each mean joint space in accord to bite force
on non —working side

M working side
DO non-working side

12 1
 — )
10

{mm)

(Kg)

8

6 4

41

2

0 —+ + + (Kg)
0 10 20 30

Bite force
Fig. 4 Variance of anterior joint space on working
and non—working side

® working side
O non-working side

:z &L“\U‘\D\\ﬂ

{mm)

25 1
L
20 "’\\ B ']
a 1
15 ¢
10 -
5 1
0 — —+
rest 10 20 30

Bite force
Fig. 5 Variance of superior joint space on working
and non—working side

{mm) W working side
0O non-working side

356\0“0\_0
30

25 ﬂL
1
20 -\
| |\.
IST
10 1
5 4
0 + — -+ {Kg)
0 10 20 30

Bite force

Fig. 6 Variance of posterior joint space on working
and non—working side

Ql
_I}-!I:\;{H
rJﬂ_ﬁ
oo
B O oo il o g e
w4
of |o
2
1o 0 o ox of 12 off 1o o2 o

2
rr

iy
-
o

o4

-
fuc)
i)

i)
ol
TR

4y
Qoz(:,j
g
B
2
RO
2 oo

1

pid

2
52
-n
)
31.'4
42
)
1o
ot
=
R )
o
L)

M o o dn N o fo

e
=)

o,

=)

o

By
w2 o
L2

rr
o

t (Kg)



Fo=M 9FS
stot @3 FAE ¥3H
Sel cieizial A
shefolny, 7 & stet
&% h:s_ E R %a}@}w} 1%

=1
_u__/t*()“

o] A

oft
o] do

=3
T
z1
B

2 oo R AF Mo
T
i
i)
A
4
)
J.‘l
O

% oo 54, 55
§'._/P_5}-\: =5 E}OL’Q'OH 227t F 7kl
e E ofviste YUl E& Tt
%—?"PC’L”@E] LA 7l s
AP =] Y. 2

*5‘&‘?} 715 %2 st A
E5 et B oA o] Rof A=
J“ﬂr Zi’ﬂr"] olF ¥ % BHA uiAE
Fo] tigt d3e 53 HFaetvis
o F8% 42 & £ Y& Ao

1?"“’\1 AT E Yot g

2
% 8 oo
- o
E
lo

7]%%’H°I 83 4 2 AL ¥t od
gl 229 & AA3den, HEARE 3
O agEg Ha FrAIEESA HE
AZA A F7ie met FFsietud G
7)o s JFE v A=AE FHHAS
ag"Eg F7HAE W, 298 Ao AHH
71 Ysld gy EHVE ALgstden,
o] 7179 #AArE WEHEoZ AEXE e
o #1719 7% 5mmeoin, 50KgndE &
7}% %2 0.05mme] Tﬂﬂ HetE Bk
Falet@E e vle g HIsL AHE

T A= HLA]./L-]é:}zq HJ-BSOE"‘ ;&uk&koﬂ
DEEdy, FFAE x49s,
%—%%‘tﬂ, A7 EFHEEY Fol Urh W
¥ = Acurrad—2008 o] £3% SE/NBAY
Zrerst BERAAT Qlow & &4 b
gl Zogo] folstm, AW 9 EAHHF] 5
g stetns ol AL Atolo]l Hu A HA
b mad A3 JEEHe HLEHN F53
ot fd #AFA ®ol AMEFHIT Ut o ““ﬁ%
ZFslotnd 2y BFES F9 2D
H5a, selel mE sjreH 2ol A,
AL AR e BEVFEO AFEA] Fus T
o g AT Yo, HEd E FAY
Eoll nisiA ZFAIZte] @Y WFE] B AT

o

L,

™

ek

L o

’

e (2,
Z o
b

i

@3
!
&
3
_?_:

=

K

H
[}

=

Do
[43}

o xe} Zol L AFyHE HAs o de

S+ A&H FHAY £H4 43 ZH9 qu
E HAPY ¢ As A g wyer A
e IFNEBEY F B AFodAME Accu
rad—200 52 nARAE ALEgsd, o

FAE TR AYYUE RAAA sherHe
B4HA FHAYEAE o8 4 Aod, F

AHALA o] A G E = dtetete] v AR b
oA olF e zZtxd Fdle HAFo skt
5 ol BHry AystA FYEHDZ et
of i3t sl HF HABAAE HUIErIN &
Al A Aoz AdEch § PR
A #e FFIGFH FHH. A79 Ho]
> flol 7] A&l &% A& #AF AqFA] 2z}
Z ZF9BHE %"“’5}‘”‘:}
E5stdud7el a7 24 & Y8l Wein-
berg*®+= &Rt #d A9 FHUEE 7
a7l flsll ARFo o SARe] AR S A AB
G 1, KarpacE? 5 AR & &) &t o 74]*5]"‘
WHE o] &8 v Q. B AFAeE AF
g Foll AAY AV|9 WHIEE & ¢ ﬁ
H3lA B3yl 998 OHP(Over Head pro-
jector)$jell HFAYALA A& g 5 &
s Agle 23dE dAst 23y A
A} tracingdt g tt. Ismail#t  Rockni'”, Cra-
ddock'™, 7' & #AHY L HERoZE A
gho] 3E9 A Ao It AFE vl A
o, Cryder?, Dumas%®, Katzbergs?,
Karpac§®o] o7tz #A7} AFEHE A
et ed, 7153 karpacE?o] olE AZH
HHES Asvasted 7|5 folx At
AAdg7 e 3R HE AHT HE o] &3 %
ool AZHENY {3 Aole girt 3}
911, Karpac® 5 Cryder’s, Dumas’s, Katzberg’
s, Karpac’s methods?7t o] # 2|38 zlo]7} Qloix
Baghdl ok B AP e HAed AF
HNEF 250049 479 33 #E%
719 HalwHe dAAS Mg VEAHLE AR
% Dumasel A&y & o] &t
BodpoA HEAFAL wndH Fld
wE AR Ey e Ee #AHAe a7 WE
E A% A 4AHPAAe AFRFAME
718 F7HE, vHAZFAME 279 FAE

2ok A@EAd Fadde A dAde



2 AFZdAHe AFEF, FHEF EF F
Aa%tE AES Boll, HAFRFZANE HAd
Ze &7 FHAGLE #FAdEs %“%ko B4
oL]. ol;}.g] z~_7l OJ:AL_Q _\;l_o]z] ng}
7] ojai Y. Wilson®”, Robinson” &
ZCEE}U? HF 2=

o1}, Royhouse®, ©]%
o Aaraal AA| A3lef
s 3FXANY X H q!%}
Z g AL

L KK S0
7ol A ﬁa")l 7}?511

9
31

oot b _l?_ o?:, 3

o

1o

=

W A& R
AdH FEg oA
& 9lor}, Okeson® &
} Zo] stetH A A
#ENYE ganu
AgE age %479
%wiw 2ge ol F7tel gt
o glol A zol 2
37} obUnf, Z%Fs}e}
A7 nAEHA UA G THEA
o stelope}l stotHE Apolof
gojoz HAx BHZ| =4
238y ZAA7[7F ®AH AdEgLE 5
< ]olo] ZEHE] 7-!05 A§7LE]
Az, &7

© H it

Ao T

1
JE 82 I RO Bk

T
(% odle (o ofN
oo X R
o
N N o
o oo ni

3B mo ok
g o

g, O o oWy S oo 18R i N
)

aL
=

-E—m 4

hrockmorton%'92 A ],
1, EH?'?] ez
ﬂzid@ SEEEANEEE
Z2g48 EMGE =3 AW
AR Al H] A 2 Z o EHE 1
d&o] m4 vEly

ocq _\S}_O_'_JT[_.Z.O

31%91

FARE,
H]

jg

ok

‘E}m-h—lﬂ_NLLOm]o
w

N—r—‘
;lr}i

oft
=

o

£ 4 9

2

1o

ﬂﬂzmﬁ sho ]
gHolAl sx, A%
g e

A 0o MR M odroad e 4o B Tog o

2o 8

i

_26__

2g7HA =98 AdENE g B d19
A#EZ 5 myo] 0Kgel AejdA #HEZG
o mX} ARAGD FHAEG 30Kg uy
Aol BE azidg o AA FHH Uch
P el =oe BAAHE Aog Y7E
A=A AAHNA A g} e} o}
Fjoll Al oF 8mm &hHd} v}
E23lA 1F e of AUA
stot & olEj 2 ’é‘o}%ﬂi wai% shad
AR e ALT 9 g8 dxAe w@yAy
Aol e HFgHn FPAdeol UA H
, WEbA o] Aol BAHe AHNG L v
g g3 2FsA Hos #2303
AgE Aoz ALESHY, ugHE siekH @
He fgHAEY °l‘:7} gotg kA Y 7
A A=A A

A

ol& ¢ A
ao

pra L.
bl T

El to o>
%0
;F{mu

ol

do B yE o ¥ 30 off

(o]

4

[e]

|

77+
CEEE
el 3}

we AwEa
@ Zoln olg @ dTA
A, g4 AAAd BHael

das Zo g AEHO

&

Fi

] 7
dae HdAo

Crj st ﬂﬂw@»m@@% 25 shet o 2
FAol 9la Aster mu A F4olAv J2
4139 e 229(Bed 2314) 8 04
oz H53 $5 ALY TA Pol w4y =
A71e] 7+x71E 0Kg, 10Kg, 20Kg, 30Kgo &
FAT F S5 @A FFA YAH A
2 #Aste] Z5sdmuPel 278 AZ
Mg u e 22 ZAE Aok
L daEge aggel Friged wat A%E
o A¢ Lol asle FaHAT WA
Aze Frbste FHS BAou v
Wk wolx Fkeh(P>0.05).
2. g@pEgel A% m@Hol Frigel oy



i

10.

11.

CHEE L FEF 58 2nd ed,

s

. Carson,

. Robinson,

. Roydhouse,R.H. : The

B E A

AHze A BAG A7 FAsow

Az Ee] B¢ At gaste FAE
2.9 tH(P<0.05).

XA AS agdgol Foiwe wet
ARz wAZE: B adte d4E

oy oudE ¥ee oA AP
>0.05).

Gl

Sh

al

%) o] & A
pp.183-202, 1984.

D ESebgole Aey Mg, NE
AF, 1986.

. Okeson, J.P.:Fundamentals of occlusion

and temporomandibular disorders. Mosby,
1985.

D.S., McNamara Jr.,, J.A.,
Ribbens, K.A.: Developmental aspects of

and

temporomandibular joint disorders. pp.37—
47, Center for Growth
Development. The Univ. of Michigan, 1984.

Human and

. Weinberg, L.A. and Larger, 1..A. ! Clinical

report on the etiology and diagnosis of
temporomandibular joint dysfunction—pain
syndrome. J.prosthet. Dent., 44 : 642—57,
1980.

. Wilson, G.H. : Manual of dental prosthetics,

ed.4. London Heny Kimpton, pp.34, 1920.
M. : Temporomandibular )oint;
theory of reflex controlled nonlever action
of the mandible. J.A.D.A., 33 : 1260 Oct.
1946.

temporomadibular
joint : upward force of the condyles on the
cranoum. J.A.D.A., 50 ; 166172, 1955.
MA. AMAETAL
1985.

AkTUIE  EIRERIZL A HEOENS
. BHAEDONZE ARI&HIE 36:1180—-1196,
1990.

", A,

, HAE : KolA ol
setzdel R ol

EE RS L

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

g fEaswE B4
%], 16 : 33—-72, 1991.

G.S., Groshan, G.J. and
Boyd, S.B.: Muscle aciivity patterns and

o 3773 ) 3} 5 3]

Throckmorton,

control of temporomandibular joint loads. J.
Prosthet. Dent, 63 : 685—695, 1990.
Farrar, W.B., and McCarty, W.L. : Inferior
joint space arthrography and characteristics
of condylar paths in internal derangement
of the TMJ. J. Prosthet. Dent., 41 ; 548 —
555, 1979.
Blaschke, D.D. and Blaschke, T.J. : Normal
TMJ bony relationships in centric occlusion.
J. Dent. Res., 60 : 98104, 1981.

ol FE, HAY M dF HIHE
ol &gt &tofIF o YR B AF. I
T 7 of b kAL ) 3] A, 17 : 1510162,
1987.
Wilkie, N.D., Hurst, T.L. and Mitchell, D.
L. : Radiographic comparisons of condyle—
fossa relationships during maxilloman-
dibular registrations made by different
methods. J.Prosthet. Dent., 32 : 529533,
1974.
Ismail, Y.H. and Rokni, A.: Radiographic
study of condylar position on centric
relation and centric occlusion. J. Prosthet.
Dent., 43 : 327 — 30, 1980.
Craddock, R.W. : Radiography of tempo-
romandibular joint. J. Dent. Res., 32 : 302—

321, 1953.

AE7)ohwd &% XA FAMAAS 9
@ steluFelel BAel Bme wm AT

A A =&, A24, 143—-150, 1980.
Dumas, A.L., Moaddab, M.B., Willis, H.B.
and Homayoun, N.H. : A tomographic study
of the condyle/fossa relationship in patients
with TMJ dysfunction. J. Cranio. Pract., 2 :
31524, 1984.

Karpac, J.R., pandis, N. and Williams, B. :
Comparison of four different methods of
evaluation on axially corrected tomograms
of the condyle/fossa relationship. J. Pro-
sthet. Dent., 68 . 532 —36, 1992,



22.

23.

24.

Katzberg, R.W., Keith,D.A., Ten Eick, W.R.
and Guralnick, W.C. : Internal
ments of the temporomandibular joint : an

derange-

assesment of condylar position in centric
occlusion. J. Prosthet. Dent., 49 . 250— 254,
1983.

194, A3,
4 AZYe
dx =83
1991.
Weinberg,

A% 1 5F FEHGH
o wEAT. oy
o

H, 7786,

.

A

]
#) 36 3 9]

2|

L.A. A evaluation of dupli-

25.

26.

cability of temporo—mandibular joint. J.
Prosthet. Dent., 24 : 512 —524, 1970.
Weinberg, L.A. : What we really see in a
TMJ radiograph. J. Prosthet. Dent., 30 . 898
—-13,1972.

Iwata, T., Watase, J., Kuroda, T., Tsutsumi,

S. and Maruyama, T.:Studies of me-

chanical effects of occlusal force on
mandible and temporomandibular joint. J.
Osaka Univ. Dent. Sch., 21 :207-215,
1981.



The effect of quantitative occlusal force on size of
temporomandibular joint space

Woo—Cheon K ee, D.D.S.,M.S.D.,Ph.D., Weon—Ho Choi,D.D.S.,
Jae—Hyung Kim, D.D.S., Eun—Hee Jeong,D.D.S.

Department of. Oral Diagnosis & Oral Medicine, School of Dentistry,
Chonnam National University

[ABSTRACT]

The purpose of this study was to evaluation of temporomandibular joint space
according to increasing the occlusal force on working and non-working side during
unilatreal bite. For the study, 22 normal adults, age raned from 23 to 25, who had no
symptoms on TMJ area and masticatory muscles and had normal or class I molar
relationship were selected. Transcranial TMJ radiograph was taken during unilateral
biting with sensor of Bite force checker(Nihon Kohden Kogyo Co. Ltd., Japan) on each
1st molar teeth of right and left side which were forced each 0Kg, 10Kg, 20Kg and 30Kg
by use of Accurad—200(Denar Corperation’s product). The radiographs were traced on
the screen, which was magnified by 5. The size of temporomandibular joint space at
anterior, superior and posterior compartment were measured with Dumas’s method
(reference line of between squamotympanic fissure and the most inferior point of
articular eminence).

On the basis of this study, the following results were obtained.

1. Size of anterior TMJ space was tend to decrease on the working side and increase
on the non—working side according to increasing the occlusal force, but not
significant statistically (P>0.05).

2. Size of superior TMJ space was tend to increase on the working side and decrease
on the non—working side according to increasing the occlusal force(P <0.05).

3. Size of posterior TMJ space was tend to decrease on both working and non—
working side, but not significant statistically.
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