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Fig. 1. Open occlusal clutch,
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HF ge] g4k HA @A stHow, ol& pa-
ntograph o] Ae] 4, et clutcheol o}3t
ey, E}"“ AA &g, clutch AA 9 55

L_v

o THe WA,
6}9}3'4*1‘ HH, AVIEY 52 9 sekxe.
o} NAad, 39, 3 FER 7130 ALg

HE styluse 0.02muA & JAE @483
€ ARgEd AdAsE S FA 715
2 EHE AL WA ¥ olyz} st HX
2 7182 slete] doldge F, WHFE W
g B3l YA AAG 5 =S AF s
[t (Fig.2).

A3EH

.E

Fig. 2. Stylusand spring.

Stylus holder = st<}d % £E2 =, Al
B, T3Y, EEEE VFEE ¢ AR AYE
of sl ssEEe] Hzpo] HA Yz
ylus holder &= clutch Wu¥o] =A&E 9
EE stglen, stet dAzg AgH, #4449
THHEE 715 ¢ UEF M2 4z s 3
Ztol HA Azadh(Fig.3).

stotabr Bl stebdA $F2E VISR + A
£ r1Sne Sgagel $IAE Fan s}
I L2 7|58 TEE 7S] g
THE olg T A=F BARA AFsAL Al
A 7153l notch & ¥4sted A4 (hin-

g st-

ge axis point) ol th3t stylus o}9) %3
aA s BgstA st (Fig.4).
At ol 17 8h=r na-
sion 9o nasion relator & Wu % &£t
2ol band & AR&Et AR o™ shopHF
e=go V|EL 9% %= record arme ho-
rizontal bar ¢} toggle& ©]&3la] clutch
o egolo] nRHEE Azah (Fig.5).
Head frame 3} &0 “L” &A¥ fra-
me g Yol sot WN2E AT Fhay A2
wo| F8F WA A toggle EnFF
AEZ AU (Fig.6).

Head frame &

Fig. 3-a: Condylar path tracing stylus holder,
b: Anterior path tracing stylus holder.

Posterior condylar sagittal plastic recording

plate which was formed the notch.
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Fig. 4-b: Plastic recording plates attached with
graphic papers.

Fig. 4c: Paralleling the horizontal record plate with

the occlusal surface.

Fig. 5. Recording arms (a), “L” like frames (b).

2. Hinge axis point 2% % pantographic
tracing o] &3 sletE &5 71E
Alg

Hslel 71EE ARola ARyl

Fig. 6. Complete setting the mandibular movement

tracking device (MMTD).
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meatus)®} <FZ} (canthus of eye) & Sli=Ado|
A & Smmyol =M 12mEE HEoO] s
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olg® st AN SHW, AW, +IW
ALEEE AQ 533k (Fig.7).
* C.E Stuart Gnathological Instruments
Ventura, CA 93001,U.S A,
**x Mandibular Kinesiograph M .K.G.) -K5AR,
Mpyo-Tronics, Inc., Seattle, Wash, U.S.A.
*k* Saphon Visi-Trainer(SVT)C-1
Tokyo Shizaisha Inc., Tokyo, Japan.
#kk WhipMix Quick Set Recorder WhipMix
Corp., Louisville, Ky, U.S A,

o

FHUY BALE/HE A T Y
gl WA ARNEFS A7 gA 4 @
AolH $Ho= AW FYLEAL F ol 4
A4 A ZPAT ARG (Fig.15).

AgEE BALESE 15 A SHLU
X Al A¥LE X FYuFL AAUFig
16). £ Y LT 152 A e
A9 A0 HTLE X AN AWEEFS AR
o (Fig.17)

4. MMTD®l %%

2FW A clutch & Hx shet@ol

AXE Qs
2 polycarboxylate cement & clutchyye
Ex3ty clutch 940 AR dtet 4%
Alolell AXste® ZAEsgrth. head frame-&
band o 7198 @
AR I,
ntographic tracingo]A AHERY 71ERE 7
Fo2 gk

Head frame &9 Zqo] 7 2852 7|53
S Eolxm oln] FAlH hinge axis point 9 3}
FAA 7tEme notchr dHER Ty o)
1270l Bojgd: head framed Zol9 &
235 o
stylusoff &3t 7158 98 YIAE +HAY
Mg HEAA R B3l
o} @i x15}A hinge axis pointo] YAHA F
WAl 45 stylus 7F 2&E record arm$

clutchol H&38e] =3 record
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aribitrary hinge axis point + pa-

N

arme]

/KJ-EH

horizontal bar ¢+ head frame©] 3
ol R EE S Th

o)A FFgomA T AW, FHAR
ALERE 7158 & A AW (Fig. 8

=

).

Fig. 7. Mandibular incisor border movement recording

use by Visi-Trainer.

Fig. 8.

Right condylar sagittal movement recording
use by MMTD.

ot WALER A V1SS AHM LA

AHPE T A FE71 58 AASI head
frame 3ta9] &9 holeo] “L” R¥ {frame
& AT clutch®) Wwo) 3749 sty-

fus & &&8 & 9= anterior stylus hol-
der & AFe F 45w stylus & WA 2
“L”™ A% frameol toggle g o}&3ld
FHEY AR LFR VSRS s £
H AALEE N5E ¢ LS d90 (Fig.
9).
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Al BALER 7158 8 “L” AY fr-
ame & % =& 3t Y EHe A2 2d
Al stylus holdel] stylus =
7153 Hg nAsdA Ayd

7158 ¢ JA=F Atk +3AW FALE
715& A8 A9 Fd3 WPo=  stylus

tata lii}" \41?4*1 THH dALFR

coEE

A &5

TR Hu 2R
m[m >

Mandibular incisor horizontal border movement
recording use by MMTD.

5. MMTDe| & setEes 715

%4 7168 Wwiez MMTDE ¥8 3
7] Stuart pantographoj4 e} BY3d A}
Eggow aot #Fe AW, $HW @7
F2 130 AN LT FP FUE
Es) 71835 2 29E5L wP§ tracing
Ao tracing Al (Fig.13,14).

Fig. 9.

oo m[o o Fo 2

2 oo Visi-Trainer o9} e f5WY
o] o&lA MMTDAME AR, Al4H, THA

o2 FATFEE 7SR

MMTDell oafix W3R 7158 T2
A} @A4 tracing paperol tracing 3%
st¢dch (Fig.18,19,20).

/TR 4

vl B4y
slolarol AlgE, W 829 pantogr-
aphic tracing @ MMTD¢ 7| && a7
ale] A 55 AW 2EES d¥F &
2a71 AZHE AZH ojHolN 5m  Eoll
A $E2 o F¥E 9524 2dE A

27 3¥e 97 2 4 2ysd T- AL

&t} (Table.1).

MMTDe| w8 &4y 3
d A AFLEEE 109
o) 7] & wAHH tracing paper o) trac-
ingd oa, &A1 AT AT FASUHeR
ARE Aot 2 2+& 3 (Fig.10).
AAA = 2ol dole] d (Y 5mx) )
A3l dEF 38 4=E sty rh
(Tabte 2).

7. 4B FLo AV Fo] B A

g |EFelel T4 Fold dBd F3e
WA 9L O FE Fostr] s BEd el
AYAAEH B8R AYHAF E5RE  Stuart
pantograph® MMTDE o] &3t9 7| S m
A8 tracing paper o tracingstHch (Fig.

(]

=
=

21,22).
MMT D TRACING "
- g o et pe
L. ot st
e
e e - st
i e J—— o A .
Sl - J— ot
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e Sz g ——
e e R ol
B TS s
T NS e
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Fig.10. Right and left condylar sagittal, horizontal
border movements record that was repeated
ten times by MMTD.

. Left condylar sagittal movement.

Left condylar horizontal movement.

Right condylar horizontal movement.
. Right condylar sagittal movement.
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M. H+Zat

ol Aozt dvtn waEe 589 A
A4S Ao 8 Stuart pantograph & o] &3t
18le] A%y 2 FH9H ~lggstq 8t
AT 25 AY V&L HPe™ Visi-Tr-
ainer o83l Y, AW, FHUAL
slefdaiz SASEe AE 4 V5SS =3

O =0
o=

MMTDE o]g83}4 pantographic tracing
of o} e st FFY AYH, FEHE 2FE
A 7125t Visi-Trainer o4 9 <+
e 3x973 AR FALES AE 7S5
9T 2 AARES mAL tracing ER]9Y
tracing-& 318t pantographic tracing 3}

30

MMTDol &3 wFe) AlYH, 5580 52
71 34 NS 1 4kE s f9

4 oJng gAT ARH=TEF B
(Table.1).

1auvie 1.Angulation between pantographic tracing and MMTD.

Growsl Al A, | As | A |B | B | B | B
Sub.No
1 18 18.5 (15 12.5 (10 10 14 [16
2 10 20 12 21 |17 6 10 (10
3 10 18 15 20 118 19 8 FO
4 20 19.5 110 11 {13.5 13 10 113
5 25 18 12 15 (10 |20 19 RO
mean 16.6 |18.8 |12.8 [15.9(13.6 |13.6 |12.2 |15.8
S.D. 6.541 0.91| 2.17} 4.49 3.78| 5.94| 4.38| 4.38
Group T value P value Table 2. Angulation between protrusive
path and balancing path.
A, — B, 0.47 P> 0.05 - -
A, — B, 0.13 PY 0.05 Time [Rt.Sag.[Lt. Sag|Rt.Hori.|Lt.Hori.
A, — B, 0.82 P> 0.05 1 12 18 11 19.5
A, — B, 0.98 P> 0.05 2113 20.5 15 20
3|13 18.5 13 20.5
4 | 13 16 16 19.5
A, ,Pantographic tracing on the right sagittal plane 5 14 18 13 20
A, ,Pantographic tracing on the left sagittal plane 6 [ 13.5 15 14 19
A, ,Pantographic tracing on the right horizontal 7 13 19.5 19 18
plane 8 [ 11 22 17 21
A, ,Pantographic tracing on the left horizontal pl- 91 12 21 16 21
ane 10 | 12 21 19 20
B,, MMTD tracing on the right sagittal plane mean | 12.7 18.9 15.3 19.9
B:, MMTD tracing on the left sagittal plane S.D. 0.89 2.27 2.62 0.-91
Ba, MMTD tracing on the right horizental plane gag . gasittal
B,, MMTD tracing on the left horizontal plane Hori. :horizontal
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23 AgH, $3W Aol pantograph 9t
MMTD#toje] T-values 92 AlgHolyE
0.47, & AR HE 0.13, 5 £HWU)
M 0.82, 2211 #H& HHAE  0.982
TR fgAel Al oy 7189 #% st
of BT AW, +PW LFLE Wmste] vE
Zxo] gojdE felgel AAAT 7= A
Al pantographic tracing o} MMTD®™} 2
W AR 2A 7150 s LERME wgw

A clutch & MMTDo& ARSg7] o 2ol
pantographic tracing 3 AR 23k
(Fig.11,12,13,14)

MMTDAA S w8 A S sl gz

1%¥& AAstd sttAF AlYE, sHH
$E2E 108 21859 3Wlq ZES
3§ 23 Table.29} Z3th
2 AEFH FZ FRPNNA
= #AA7F 0.899 0.912 e ol HAHF Al
st £& PPN 8 7S $FEA
= 2.27% 2.62 2 & BT
Pantographic tracing ® MMTDej &} 7]
29 stelHFY AA4EYd ¥ sHAY dALE
2= Hase] nd Fig.11,12,13,149% 2L
FL RAFEY $EAAFS Aol B F
o} 7|Z 389 ZArE gL FEE BHA T
k. setEel A4y FALERE vlmst
o B MMTDe) <% A3u4a 718 (Fig.
13) @ pantographic tracing(Fig.11) ©fA
712gte A8 AAH L £ 7 U
visi-Trainer & ol-83l] =37 slofdy] sHALs
20| $xum (Fig. 15), V39 (Fig.16)» ¥8(Fig
17) 8 71=3% MMTDe] olsf 3% sherdA

N

Fig. 11, Left condylar sagittal movement path used by
pantograph,

A
27

Ir

.

Fig. 12. Left condylar horizontal movement path used
~ by pantograph.

Fig. 13. Left dondylar sagittal movement path used by
MMTD. '

me
i

Fig. 14. Left condylar horizontal path used by MMTD.

Fig. 15, Mandibular incisor frontal border movement
path used by Visi-Trainer.
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Fig.16. Mandibular incisor sagittal border movement
path used by Visi-Trainer,

Fig. 17. Mandibular incisor horizontal border move-
ment path used by Visi-Trainer.

e T

Fig. 18. Mandibular ihé;sér }ror;tal n{&éfnent path ‘
used by MMTD.

Fig. 19, Mandibular incisor sagittal movement path
used by MMTD.

Fig. 20, Mandibular incisor horizontal movement path
nsed by MMTD.

FATERS +2-W (Fig.18). A 4d (Fig.19)
TEA (Fig.20) 49 712 $3¢ nuwstd »
H MMTD & o83t »n¢ dge $3  &Ho)
Visi-Traineroll X Hti: Zatsh=]u Aol &
AR AHe uRo.

# HEoA SFa19t o #alo) 4y #e
(joint clicking) o wbga17)9b okl 901 4
pantographic tracing(Fig.21) oAl = ur
A FHE E 5 Qo MMTD= o] &% 7
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Rt

Fig. 21.

Rt

Fig. 22.
a: closing click
b: opening click
c: closing click

- 82 $FIAF FEZAM closingclick g
_4_5- A SEZoN Openmg click #-closing
cllck94 AN FEE B ¢ AU (Fig
22).

Gysi®*® 7} graphic method 2 3tobE L%
& 4% o]¥2 Lundeenz Wirth* = 3}
o} o] 3AYF 2E2E plastic blockd]
of zztehe WS nAAYm 2 olFR tr-

anscranial radiograph?’, magnetic resor-
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nance imaging??’, arthrography!®,
uorography?®?”’, cinematography?¢’, MKG %, Vi -
si-Trainer’* I8 3 pantograph & #& 7z
% mechanical tracing device!®® Fo] 7
A

Isberg-Holm?”’ & ‘2%13

25 FA 718 F AES

aph, oscilloscopic sound registration 2

(o] = S
Bg g etz

. cineradiogr-

Left and right condylar movement pantogtaphic tracing of patient was anterior disc dislocation.

Lt

Left and right condylar movement MMTD tracing of patient was anterior disc dislocation.

2lz video~film technique & o]-83 W&
Agste) MH-SFA condylar path$t click
sound 2o} #AE FE AT

g o4& 7lsFe e A8 aglu
o9} PEE RAEL AFNA MY Fvax
=@o] we BAlFol dtold ” otud 7%
Aols A e Wipf & sotd 2% &
Mo P oy, TAAAL FxsE
Bt £ &ubn &y, Shields}: Cl-
ayton 816,17 Index & 7f@sld, &3
Slavicek*? = gjeta
L AR 7 Gy @3e] g
. 39tk pantographic trac-
olgstr stebE +F AAYE FBS
Z o#d Ve s A, gk B AP
o Al o] RE = clutch%416175:32%38) = gz} 7}
& Aatsled QS B AV 24
# R ol} modeling compound & AHE-3EE Al

7ol wol Aelm Bt A nf mTETE e

217

flo
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A 227 2 o A
o stere] &H I ol

etese AAY S &
aph?] 7|5 49 2RE Az ok Hew
A8 A § 58+ HA-Guichet &4

A 222 ZWULES e B¢ &2 g E
7HERS &R 8 Eoll XAz gEjelA A4
o] 3oz K53 “gpertor-guided, pat-

ient-directed method ” & $x3g 1 Led-
erman®-*" S5 tfAzr} F
Esfjof givtm 3t

B2 Ao XE Guichet & W
& 71 &AM ATt 2nE %*f‘z‘}% e
A EFE ¢ JES Hae o
A9 o ¥ FEAjol gt QFZ_P/] dHE =
to= 7ietth pantograph € ol-&3to] &
Z|B3le B B3 g4
aFzlel ZFEst7] fgelded g2 s v
e o AT V15e T AW 7t
A7F At FFE3,  Clayton!®*? Shield *»
Lederman?-3® Mongini3” 5&
AF 25 A4 (PRI score) S Aarshe] o
#d 7153 /55 FUee PH e e
PRIZF 0-150]W <t#d 7587t elx
16-30°1® H=, 31-600W SZE, 61-144
old A3 od#d 7EFHt dotm T

= dApelAe MMTDo} AH&H ndd MY
clutch 7t A zfe mEz} st
7MEES 3

pantograph

EJ‘Y

S5

7] wj&o| pantographictracing

# MMTD®| 7] §de] Aol7t dom AlgH
2 SRAge) R F 258, PRI ds+5e

Advlae =7bssE e AlgEY AFRAT @
T FYEFLTER} ol T 4R B FFEE
Hlmetd Hsd e BT

MMTDAAI o] whe Aol dat dzold 3

d3}7] 918 pantogr-

AR $ERY $5 FEEY SERA
710 FEAATE 2.279 2.622 92 A4
# A5 R 0.899 0.91 80 2. AL

Toll &k stylus 9] =gre]

RN
iﬁ

Jr

Eoxy 7159
SR7F AT B dA I SFAY 7] =9k
A Aol Yrtm AlEE T

Farrafsa} McCarty®® & a3 Az
°lZ Qi34 o= otpd Fee AT %
7). ¥71 ¥ Fv)o] Yol opening click,
#H 79 wWlo] Aol closing click Eo2 B
9o, Bate® = WhipMix Quick Set
Recorder ¢} #& o947 272 odmd Was
(internal derangement) 3 AAH et &

z2¢ otykd oo ‘3“23/\17]9} FEg

,—J T ArhsiR ok

B agola st Al d9d ok Aol
A4S Ao 2 pantographic tracing @ M-
MTDE Al&dst 27 MMTDolM& wed A
4 clutch & o]&3ld A ugo =S 3}
obe- 2o A2 F£x] Fol WhipMix Quick
Set Recorderofrlg} o] = otpy #AS
of WAAIZIS FAE B dATH(Fig.22).

i_l.,

pantographic tracing oAl #xte]  otpd
Feo] By EAFSNE E7stn clutchrt

FEE AgolA NELES & o ond
ol 21&X A kgt (Fig.21)..

olote Aug ulmEn) hHTAS Folof
HFEER SEFY] e ALH A3rt -
fetn A8 Y.

Jankelson?6:29 0] o)aj4 M.K.G. 7} 72
o] AEH stetE $EH stot IALE AP 2
el 715l Rgo] $-8H ol F, Visi-Tr-
ainer 7} Egk /Eo] G4 ol2)st Eeoolgxm
Art. MMTD$} Visi-Trainerol A9 slof 3
A FALER VIS Humde B o /&
H Fol dsa & Aol e unsx 2¥n
7158 = A7) &7t AP e™, MMTD of A

= HF 71& pHol folslgdon A L5
ZH’-'H;°H e A el YL Bk, MMTD

B
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& ol-&3to s B}F ¢ERE ASsed &
QEE= Ake ok 20828 mechanical pan-
tographic tracinge]| A8 &= AgR;  of
0% AE @2 F glolA dolA Hrt 7
AsHA A8 5 el AlsdETh

v MMTD2] A zo] gle{x Stuart pa-
ntographol A AR&3l= toggle ¥HE Awstx
2ale record arm¥ AW 7 EF HEHA 59
7t dleom™, stylus springel B4 Eof B4
A7 head frame-& bandZ nFE o HyA
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— Abstract —

A STUDY ON THE DESIGN OF SIMPLE RECORDING DEVICE
TO TRACE THE MANDIBULAR MOVEMENTS

Sang-Soo Kim, D.D.S., Chang-Keun Yoon, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Schoolof Dentistry, Chosun University

The purpose of this study was to improve limitations and disadvantages of the mechanical
pantograph and the Visi-Trainer, and to design the reliable and reproducible device mandibular
movement tracking device (MMTD) that is more simple, convenient and save the chair time than
the mechanical pantograph and Visi-Trainer. MMTD was consist of head frame, horizontal bar,
condylar path tracking stylus holders, anterior path tracking stylus holder, two condylar path
plastic recording plates, one anterior path plastic recording plate, toggles and open occlusal clutch.

To prove the reliability and reproducibility of MMTD, a five adults were selected and mandi-
bular condylar movement was recorded one time by the mechanical pantographic tracing and
MMTD.

The border movement recording of the mandibular incisor (frontal, sagittal and horizontal)
was also recorded by Visi-Trainer and the MMTD. The obtained results were as follows;

1. The condylar movement path (sagittal, horizontal) of the MMTD was not coincidence with
that of mechanical pantograph.

2. Measurements of the angulation which established between working and balancing path
records by use of the mechanical pantograph and MMTD, there was no significance.

3. In a view of MMTD’s reproducibility, there was revealed almost similar recording pattern.

4. The border movement recording of the mandibular incisor by the MMTD and the Visi-Trainer
showed almost same reliability and reproducibility.

5. The subjects were able to his original mandibular movements by use of open occlusal clutch in

the MMTD.
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