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Relationship of TMJ sound and mandibular positions

recorded by a newly developed intra oral tracer

Kang-Suk Yu, Min-Ho Choi, Chang-Hyun Kim, Young-Rok Park, Dong-Wan Kang

Department of Prosthodontics, College of Dentistry, Chosun University

It is clinically important to determine the physiologic mandibular position as the therapeutic position of the patients
who needs the oral rehabilitation and occlusal treatment. Several methods have been employed for the recording the
mandibular position. The gothic arch tracer is one of methods to record the mandibular position. The purpose of this
study is to record the border position, chewing position, and myocentric position using the newly developed intra oral
tracer in 10 subjects with TMJ clicking sound and 10 subjects without TMJ clinking sound.. This study showed that
newly developed intra oral tracer allowed clinician the determination of the treatment position on the same horizontal
plate which can be used in the full mouth rehabilitation and occlusal treatments. There was no statistically significant
difference between clicking group and nonclicking group in the distance of border position-chewing position and the

distance of border position-myocentric centric position.
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Fig. 1. Steps for setting of the recording plate and recording stylus on the maxillary and mandibular casts.
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Fig. 2. Placement of device in the mouth and recordings of positions.



Fig. 3. Determination of border position by lateral

border  movement on  the  horizontal
recording plate.
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Fig. 4. Determination of chewing position by
chewing movement on the recording
horizontal plate.

Table 1. Comparision of distance among border position,

nonclick and click groups (unit : mm)
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chewing position and myocentric position in the

nonclick group click group
P value
Mean S.D Mean S.D
From border position to chewing position 0.97 0.89 1.19 0.59 0.56
From border position to myocentric position 2.46 2.16 3.47 2.63 0.36
From chewing position to myocentric position 1.49 1.64 2.29 242 0.39




Table 2. Position of myocentric position to the
median line (unit: mm)

nonclick group click group

P value
Mean S.D Mean S.D

-0.85 1.84 -0.37 1.00 0.08

* - means the left position

91 73% fﬂﬁH ﬂﬂ* 2.46mm, 7,;}%591 7
9] AW 347mm o2 v RSl Hle) g
ol f1Ash= Apol7t Aot SAISHA Apol=
AATE ALYl T4 7] 2folo A = )3t
w9 A5 A A 1.49mm, et A
AW 229mm=E ZFo| 7} Ao} EA A o)+
gtk oAl 91e AESHAAE Sl A=
BFE + #A50l fA s A= - 2ot £X
Hlalgh A3 v -0.85mm, o]
-0.375mm= zpo]7F AAARE SA A Fol 4 |l
R HAAH SR A5 0.6lmm=E 5ol $A] 8=
e e

_

_l
¢

-

{l

o

f

Q o i

29 Do

V.

Opk

SAE ASA ARk 79 9l
e et WA skA] Hotok sh, AFE He
515 129 & qlolot ek

Remien ', Noble ¥ 5-& 54199} Lu01aJ1g°ﬂ
o3 ASE FASAske] Mol %35 A, $
2 A, shoR WHAHERA 2SN QA
1 39 th Kantor? = 419 A
53 ugrld 2k ’6}-5}‘3} By el A
s A A3 Feel 7MY £oM 1 v&
o] chin-point E=H 0]1 free-closure W2}
myomonitorS AF&-3}e] |53 7] =0 A W7} 7}
3 Aagita s,

249 sobs

e

M2 jerE U R7| R o S sieteet EEstotam Aol 10

o,

3 Gothic arch H.7]ol| A %= 3}e}
T 247t AAHA AL &

fAAelA 7158 A4 A
2 So R thekek Wt gl
R R ) S
Gothic arch 2719 49 o]&]3t W7}
10 o5 Ak sl e
S Aol &= vAA H
o B Heqkel Nel} WAEA
Jeh s olof dria

[e2x#)
l
ofk

o
o
53
£
2

o
g ok = o

—_
(
=

>
N
N

E

=2
oF o

H o o fo
oié
1o

2o

N

rN

o

e
)
I

o
o

Y
o,
_,>L

hie/ B R

Ay

¥@ Moo &
e
o,
e
é
o,
O{A

0 N fo, ot
Jf
MN el Ho

ol
L

o,
(o

N oE o
S
Rl

fe
rO
-
=
>
rlr
4
ot
el
1o
Y
o

o

F-?lﬂ N vy
BN FN
o H
2
o MR ¢
k1
S

N, ot
wo,

of
- ol
_IO -
c L
S
T
o~
o
b
{ _%_, QL
=
r% >
D)
o o
1 2
o+
ulf
Y
o
>
™
0%
=

r
o
o
[o
fr
BN
o
o
o
12
Mo
of
o
Q,
|y
>
[
e o

=
=T
jg )
i
N
Jnt o,
ol
ol
pats
=
2
£
o
1o
Y,
o
)
o
<
N
S

1 ril
i‘-|-4 i3
N

At

st}

R
il
=2
kd
N
ja
o,

0 o o N o
©

e [ 12 W 9 1 X
i e i
o
N2 N

jﬁo - = 1

lr ﬁi

N Hg 2

W

2 4 o

Moo = oy

N <AV

B o ot

o Mo

[N oft

e

L >

Y
_>,i

2
e
i
N
(0]
o,
lo
_O|L
2
in)
Y
L
£
r -

N HUU
o,
30, M
=)
~J
wn
=
8
2
Ho
i
ol
2 r
)

o ot

12
2 Ao o rr RO 2 &

r
ol
[o o

e

drm = L
oY oo ok
rlr

N 9
)
N
)
N
=
oo 5
Fo
[0
il
ofN

[-'JI.

=)

- oo o
o E 1o
% % ®
_\ILH —l;\t

ol O
_EIQ Eg»

¢ ho
= Tea L
= I
o I
lo, B gy oot

% g X0 H
g}cn}jgmmﬁom
o P ok 4 o
e k0
EET
r1r§gm}rf§
o dy = do o
n%oﬁﬂm\ii

=

W AE917F EA8EAL slide 7} me”ﬂﬂ OLJMJ
ol vl% WA o] AEY AR
FoAzrel sl g ztolE UEhiN S
b ]X]—,Q_-?-jl]_ jﬂr;ﬂ;d—gq-ﬂ-gq

Jol AT} ok fo14 sl Aol}

At ol2]gk Aol A Watanabe''= Gothic arch
apex o} A1A| 9] 91x]ol| uhe} depA| i A Y Hrh=
wASe W W AFAo) Brkn sto] /159 A5
A AAe) FaRe et B K A

2 o o

e
r2
ot
1o
ru&
r1r

20 O i omd B HoXx
Q ot

Al

AC)

=2

&0



A Aozl AaE AFYNA A5
o 5o o]z} AAYAA A=

W Bag Sgn 3AH 2]

ofa) FaeHlel S5 Aot B
o gold 5 7] Hie] T8 NFHS 24
o}

= ASelE AR Ak ARE 9]
A WFAE A pe] Fgo] HAAR
Aetar AE7HE ER1stejof g Jankelson'™
omonitor 7} 32 A1 A H)Ele] 9= =&
A Ao FE=AIA A ZE W otH Iz
04E o|ghsta} FAd shetES 1

=
<
o
["EF

4 ool 12 rlo Jo
o ox i g
o E oX,

%0
)
QL
e
o

o thal Strohaver”S 2o}t wgtA] o

& rl
L of\
o>
Ho

ofmd WelE Qo F gt aivt §g we) 2
20] 3lore Grdl= sldolela 3+ Remien
o A7) Ao o8] wAg-A o5, 74829
stote] sl petel 29 frene s,

A= %Eé}ﬂ 9ete]  Azarbar’,
Remien''

), Strohaver 52"& 2 @Y AAo A FoHE-
©] Frankfort planes W}eH} st e FH-Z A
§-31 Myo-monitor =5

pra) L}/\].._ ZA 0].131_

of 44
ﬁi

o

rd

Ho

1o

e

o

%0,

Ir

O
x0 rlo
o
A
ofr
ol
l-ﬂ
S
ol
@
oo
o
&
r
0
o
rd
do T

tlo oft
rlr mlo
4 4
e
o,
e

ofy flo
Ho

o
k1
ob
r
=
O
i E’L r
o

= Ao A 2= ¢
T BT A9 25E
A ZHE Hat 2.97mmol
Azarbar’” Aol A 5
7} FA9 0l s 3 Ao s Ht 3.8mm,
wW3klo] v|3) A Ao R | 8mmol ¢ 8
EL%H A SR AR 8T

of Ao A FAI9I e}

rO
od
2
o
o x
o o
2
0
L ol
o
S Ky

oo\ o> do o ox
ffog> o0 XoHl <o rlm
o
2
A
o
Ay
rot
o

o rlo "

At A %

2
20| 0.9mm, ¥

ol

2
2o
o of\
jubad
o
1o
oM,
o
EL
N E
o
m
L
é
Ho
N

:{o
H o
o = w
9 fo (o rob
o fﬂ AO:T N
o,
e
N
>
e
ox
fu}
=2
=
i)
i)
i)

ot 3o, A gy

o) mo &
ox o o

)
Mo

o
g
rE
ol

{0 rot,

g
=
o3l

mm] ox,
>,
a2
4
i ©
D)
hins
r
i

¢
-

(@)
g
<
n
flo
>,
ol
N
o
fitl
= of\
B ot N\ K PSR« P (<

2 rir
o
_0|L

©,

(o]

1o
o
N
o -
i)
AC)
i)

F

ol
L

£ o,
o
M,
M ok
k)
=
ol >
re
¢
-
=,
o
rl
rd
4
1o
oz

=
S~
o
o
Ly
Ho
ol
o
£
2
<
o
=
o
2
S
—
i
e

)
ru

()
(e}
SiANY
o,
o
rl
Ho
o
o,
o
>
oY
ot
H
of\
jubad
L
e

ol
L

do oo M R 2% o2 2 dy do o o =

bt
o
32

15
rl

L ofy

Remiens' &
gk A7)l M &
AL &2F 770919
7} om =3
SEEEEEERE
R EOILEE

ANHAA] 1} oA A] 9
48T 5 g0 RS dgHen
R
Bolof e V. solelE A

]U]— 7]_\:22425)% 5 O]—‘CH

>
Ho

rlr

>

fitl

i

gl

>,

N,
T

40, o,

\

oy, — 1
2

1o

r
O{N
o> f

o H
& o
v
It
N

il
rE >

¥
=2 0
ok __Q
o

off of\

fo mx

=
==

b T

ko
X0, rlo i

2
o
2,

rulo

oz
ol
el

Ol
rir

fuf

o2

Bl
ol
o
e =
o
XL
o T R

ot oL
0 & oo o o W ook fo
n_%mlooﬁﬂg‘:’i

ml B

tlo o
oy M
Oy

s A/A
o]-g-3}o] ﬁt’é &+ th. Weinberg *% fossa©l
I suspension mechanism= AU L 7] Wi
OJ‘?HED}% ’EL‘-'%‘OH E‘]% oJgke Hiol o].zqﬂ J/]_.]_

bt
Ay

P

e HAE7] YeHE 259 deprogramming©]
A s olest HolH AAYE =7
ol wE zpolot 259 AFHele S S
Aoz AREAY. THEZZA Y] 7|58 E oW
g Aol AAstE A2 Tastth o= wE o
Z-EA o Aol ojw g fA|o EAstH oFe

G50l 0%“1?* Aotol A SRl 2 9

o 45 Ve wRHEe FHE AR F4A
92 FAoR Atsel FugHE 947 A
1A S QAT A5 AF Aol Bk 2919 9
A gohaL ST olel @ 7o) Astel e} sjo}
o mEFel FAGol & 5 = H3 sHehT



(
=

ol
ol

o 12
o

S
)
o
fz
e
rr
=

o%
T
o

NE Do
ko
N
ON
o
ol
N
ol
L
rir

[ ofr Md
>

9 ol i

2
&
Lo
i
)
off
2
=

i fo 12

ol gato] By
28], 2349 1ke] AT 2ol 7}

—

=
SFaolag et ojud WA G S B
s Tt 2o AnE A

X
=

kl

1. Okeson,
disorder and occlusion 5th edition,
pl161-180.

2. 4k, A, 11438, “Leaf gauge®} EM2E ©]&
g A9 ARl ek A7, TFRAESA
TAs, 17, 1988, 159-165.

3. Gysi, A.. The problem of articulation, The dental
cosmos, 1910, 11, 1.

4. El-Gheriani, A.S. and Winstanley, R.B.. “The value of
the Gothic arch tracing in the positioning of denture

J.P:  Management of temporomandibular

Mosby 2003,

Mz herE 27| R o HMSE sietelel ZEsiotaE e atel )

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

teeth,” J. Oral Rehabi., 1988, 15:367-371..

. El-Gheriani, A.S. and Winstanley, R.B.. “The Gothic

arch(needle point) tracing and condylar inclination”, J.
Prosthet. Dent., 1987, 58:638-642.

. El-Aramany, M.A., George, A.W. and Scott, R.H..

“Evaluating the needle point tracing as a method for
determining centric relation”, J. Prosthet. Dent., 1965,
15:1043-1054.

. Kleinrok, M.. “Recording centric and eccentric occlusal

disturbance with a new recording device”, J. Prosthet.
Dent., Vol.68, 1992, 597-606.

BB ANz P K759 ASLS 98 Gothic

arch tracer®] 7%, FFAETSA], 2000, 24(1),
45-56.

. Solberg, W.K. Clark. G.T.: Abnormal jaw mechanics,

Quintessence Publishng Co., 1984. 23-50.

McNeill, C.: Current controversies in temporomandibular
disorders, Quintessence Publishng Co., 1991. 83-89.
Remien, J.C.: Myomontior Centric-An evaluation, J.
Prosthet. Dent., 1974, 1:137 ~ 145.

Noble, W.H.: Anteriorposterior position of Myo-montior
centric, J. Prosthet. Dent., 1975, 33:398 ~ 402.

Kantor, M., Silverman, S.I. and Garfinkel, L.G..“Centric
recording  techniques -A  comparative
investigation,” J. Prosthet, Dent., 1972, 29:593-600.
De Boever, J. A. and Adriaens, P. A.: "Occlusal
relationship in patients with pain dysfunction symptoms
in the temporomandibular joints", 1983, J. Oral
Rehabili.,, 10:1-7.

Pullinger, A. G., Seligman, D. A. and Solberg,W K. :
Part III : Occlusal

temporomandibular

relation

"Temporomandibular  disorders.

factors  associated ~ with joint
tenderness and dysfunction", 1988, J. Prosthet. Dent.,
59:363-367.

Pullinger, A. G., Seligman, D. A. and Solberg,W. K. :
"Temporomandibular disorders. Part III : Occlusal and
articular factors associated with muscle tenderness", J.
Prosthet. Dent., 1988, 59:583-589.

Watanabe, Y.: Use of personnal computer for gothic
arch tracing: analysis and evaluation of horizontal
mandibualr position with edentulous
Prosthet. Dent., 1999, 82:562-572.

Jankelson, B., and Swain, C.W.: Physiological aspects of

prothesis, J.

stimulation The
Quintessence International, 1972, 3,12:57 ~ 62.
Jankelson, B., Sparks, S., Crane, P.F., and Radke, J.C.

: Neural Conduction of the Myomontior stimulus - A

masticatory muscle Myo-montior,



20.

21.

22

23.

quantitative analysis, J. Prosthet. Dent., 1975, 34:245 ~
253.

Strohaver, R.A.: A Comparsion of articulator mountings
made with centric relation and myocentric postion
records, J. Prosthet. Dent., 1972, 28:379 ~390.
Azarbar, M.: Comparison of Myo-montior centric
position to centric occlusion, J. Prosthet. Dent., 1977,
38:331 7337.

Obrez, A., Stohler, C. S.: Jaw muscle pain and its effect
on gothic arch tracings, J. Prosthet. Dent., 1996,
75:393-398.

Goto, Y. Shor,A. Chigurupati, K., Rubenstein, J.E.. A
light-polymerized resin support tray as an aid for
recording centric relation, J. Prosthet. Dent., 2002,

87:578-580.

24.

25.

26.

27.

28.

%
A T s HBE A olE L UPH S

Weinberg, L.A. : The role of muscle deconditioning for
occlusal corrective procedures, J. Prosthet. Dent., 1991,
66:250-255.

Tradowsky, M. Dworkin, J.B.:Determination of the
physiologic equilibrium point of the mandible by
electronic means, J. Prosthet. Dent., 1982, 48:89-98.
st 1A, 3E. Computer aided system © 2] F

HE B4, dgkelr] 588 x|, 1995, 11:115-124.

El o
ot




