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Fig. 1. Anterior view of control group (Group 1).

Fig. 2. Anterior view of experimental group (Group
2.
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ntronic(Denar Corp., USA)E o] &3I4t
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a. Clutch A=z

Clutch frameS 7}E3td 33} X Gl %A
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Ego] #3 A3 B2E 1:39 ¥&2 ¥y
dough’do] H¥ IF clutch die9} framedl Z A
FHA ey AR AU s
A9 3ot A2 FEdld JpEA Kol g
FEAY ZH2 FA97T "ol A" Qo
7] A ZE o TN A clutch jigh) At o] Wy 4o
BTRT7E Al 773 ol AR F wja Y5
Bastgih.

&A3 ABEIL d FH, clutch diedllAd 4 - 3
clutch € A7 73U = A 4ty
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A 8ol Pantronic& FFHA|7171d] RZ3tin
#ad 4$E ZOE AMEY 17 A4 AZ clutch
o T FE PHE FAsH2S,

39} clutch o %35 o] $1& central bearing sc-
rewE AlAl wbd) o g 34FAAZ H, - 3
cutch® oA T2 733 FH9 A A3}
clutch Akelell 1mm 2+Z o] B71EX &13Ft).
7R FFE A AR} clutch & B4 flo]

central bearing screw?to] BAIE clutche] A&
< #8399 (Fig.3).

Fig. 3. The clutch was fitted to the subject.
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c. Pantronice] &2

4+ 3 clutchE® 74 Wl 7%3, 71530
F3E Wy 98¢ 4 clutche) 92 H,
Pantronic®] #% E7|%o] F3d 48-¢ A%
FHE o dol FEsT o W, Fu 5
e I Fuyo] It FuYe] FolEE N
o}

8¢t clutchel] 2 2r)ge] R Ay £
g AFs, 1 F- $3Z0 sensor7t F3g
F45& 719, o] W 3 sensor 7| £ Tt

FuHdl Fole & 33, AYH sensor 7| EI L
F AR 4 g FOEE 2HIY 1
33+ H(Fig. 4).

Fig. 4. The Pantronic was assembled on the subject.
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Air hoseE AW E7] £3 %7 FFEE Fdd
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I, 3% 529 R }E FuH Fxr)e A
5 FEFnAA XA 2ol Fnd e
ge ¥, AFE ANUE $5, H29 $A=2
FRAZE Y34,

& clutch®] wEgx ¢ 7jglde %l"f‘
&5 43BAE JEE clutch =&
o & HFE gFHAA.

@A 9] def] gAENFE da frdld &
FUEE, 35 S9eE, 291 ALes L 47
38 WEAZT. eFol Bun v, Pantro-
nico] AFHoZ FZEHXE A4tsld TIE
ol Yot (Fig.5).
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Fig. 5. The computer of Pantronic and it’s print out
of articular settings.
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34 2R 139 SAAES 82 8P o
&< Pantronic® 2 ¢+&% S 7128 A3 Table
19] v} sl ule} 2o,

Z} '8 immediate side shift] F7< 13A)
+Z 0.54mm, #FZ 0.51mm°]I, 2FNA &=
0.21lmm, & 0.27mm= 2F°] 122} Fe 7
FE B2 FAFHE % Aole AuY
(Fig.6).

Z+ T8 progressive side shift®] HTF-& 1304
22 6.00°, % 5.92°, 2FNAN 2 6.50°, F=
5.88°2 2zt Foll @& A}olE Holx] ¥stvi(Fig.
7.

7t 28 SUAZ AN HE L 1294 £5
49.08°, #Z 46.92°0]93L, 2T M e $& 35.00
°, #& 38.88°% 170 &) 2FoNAN Fe S
B2Jov, $&dMe F94 gl Aolg By
(P=0.00D), BFZANE FF & Holx
ERXHP=0.052) (Fig.8).

Z Td ALAZ AL HFEL 139 2
39.23°, 3 41.08°°]3131, 2T A $-Z 24.63°,
FZ 32,2500k, 1ZET 2294 HR Fe
gol dojnon BAM 2 F¢2 2% foA
U AolE Rolx AU (Fig.9).
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Table 1. Comparison of immediate side shift (mm), progressive side shift, orbiting condylar paths,
protrusive condylar paths (degree) betwen group 1 and 2

Pantronic Group 1 Group 2 P

recordings Mean SD Mean SD values
RISS 0.54 0.49 0.39 0.21 0.346
LISS 0.51 0.52 0.35 0.27 0.373
RPSS 6.00 4.45 6.50 4.31 0.802
LPSS 5.92 4.63 5.88 5.28 0.983
RORB 49.08 8.01 35.00 6.85 0.001
LORB 46.92 11.79 38.88 5.92 0.052
RPRO 39.23 0.83 24.63 5.01 0.000
LPRO 41.08 8.02 32.25 4.27 0.004

RISS : right immediate side shift (mm)
LISS : left immediate side shift (mm)

RPSS : right progressive side shift (degree)

LPSS : left progressive side shift (degree)

RORB : right orbiting paths (degree)
LORB : left orbiting paths (degree)
RPRO : right protrusive paths (degree)
LPRO: left protrusive paths (degree)



Group 1 Group 2
Fig. 6. Comparison of immediate side shift between

group 1 and group 2.
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2
Fig. 8. Comparison of orbiting condylar path between
group 1 and group 2.

Group 1 Group 2

Fig. 7. Comparison of progressive side shift between
group 1 and group 2.

Group 1
Fig. 9. Comparison of protrusive condylar path bet-
ween group 1 and group 2.

Table 2. Comparison of immediate side shift (mm), progressive side shift, orbiting condylar paths,
protrusive condylar paths (degree) betwen group 1 and 2

Pantronic Group 1 Group 2 P
recordings Mean SD Mean SD values
ISS 0.52 0.50 0.37 0.23 0.183
PSS 5.96 4.45 6.19 4.67 0.878
ORB 48.00 9.93 36.94 6.50 0.000
PRO 40.15 8.84 28.44 5.98 0.000
Table 3. Analysis of correlation
G ISS PSS ORB PRO
G 1.0000 -.1803 .0248 -.5303* - . b945**
ISS -.1803 1.0000 .2288 .2102 . 2480
PSS .0248 . 2288 1.0000 - .0061 .0650
ORB - .5303** .2102 -.0061 1.0000 . 8089**
PRO - .5945** . 2480 . 0650 . 8089** 1.0000

1-tailed signif:*-.0L **-.001
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PantographZ 3-&F-& 7153t 93 v
7 de aQs0] 2R Qivh. A3} clutchst
central bearing screwdl] €)%+ 117 2} Z7}7} Pant-
ronic 71§ P G W3d, Cohen®&
DAY clutchB ] M8/ A 2F 7124 o
F& WA gevty BudYsl, ClaytonE
Lee®, 2183 Lundeen$® L F¢ FHE L o}
F FaFPoz oA, TFIA Fvty
©] % Pantronic 71 &) o}F 8ol Qitix stgc}.
Shanahan®& clutch® 33§ AejoAe] shet
FF FEFRY Aoyt AE2HE AydNg FF
E2E g2da Busgo. st FYgEe
Holg & Al Eospto 2 2ol kA central
bearing point F&Ale Moz ggon,
HZAE L oy 2 A] Ao e g3 ol2 ce-
ntral bearing point ¥t F&HE A$= FXFI
AE AW AXRAME Aoz $39Q
9= AE HHIHAD. DupasTPL clutch RS
BYE A 225 A, FIIAE A&ty o)Ao]
PRIS} Fischer angledl ®lA& g} sl I+
8], clutch 29 FH2HAA 71 20) & IS
R ety Bt

Claytons®# Price5¥¢ ¥4 ZFngez Ze
98NS H FLHHSTA o|7t 5Smm ol
o]¥ Pantronic 7189 & A)7} gAT, 10mm
o) }EHE ol EFELF FTACNAM RHojdrla ¥
ch. Price5®& = F1 A7 109 Q{7 AW
B2 AT SABR2Z A2 0.9°9] Aol E H
Wats, clutchZ 109 o]} progressive side
shiftell $1o} 0.9°&o]& 7tx&cin Rustgio).
Monginis®& &4 359 2Py ZAZAN
st AT 715 Fdol 9L uAA He
o], biofeedbackoZ Z§E oA EN 24
A 2% MNAANE 4 A 4.

Pantronic 3t&-5& 7153t BHE ) o3
F2E5HAE AdAN e JFax A Uy
L2 4T A7 Bo] o] §5 3 A&, ©] Pan-
tronic®] & Ao g 2L AFY B
27F At Amold?5& FA4] pantograph$}
71414] pantograph® ¥]E 3} immediate side



shift®] 93%7} 0.3mm ©] &) ¥ &3k, prog--
ressive side shift= 92.5%7+ 4°°|t}, AFHZH
AL 87%7} 6° oll9] Wl £¥va 13}
W x], HA4] pantographt 31}2%F 7]E4) 519
A Agstnx AP e HPolil, immediate
side shift7} F7}8el]l n}2} rear wall inclination
(RWL), top wall inclination(TWL) 7]&¢] A5
Az BgAel F7tetkn dtgo}. ClaytonsY<
A2 & €271 MR gE wd AA4 pantog-
raphZ 4L HE VIEFAE B4 Jd= ARE
a2 £ 3ltt3 3tk Beard$?-2 Pantronic AH-
Al ‘w7 227t g W7kA] 4% SmmE &5
Aok &Fol 7IEE e EHYRI}
Pantronicg& AHE3td® I 7|54 4% FLE
HolA gottty Budgtl. 2o w23 Pantro-
nics o8& 4T 7159 déA #3td, im-
mediate side shift®] 91.7%7} 0.3mm ¥$| ol
4831, progressive side shift2] 98.3%7} 300l 2]
Bl en, A2 FAAE 30, FHH2T
AtZh& 200] ) 9 9ol 1B 2 Pantronic vi-$-
484 de 7IEFA L T & I

3tet 5o £FE ole Aol YL olsfiztn
d#d FNFTE A8}AL AR FHEARE 5
3=t 1o WAoot Hickeys'"e 31}e5S
(LA E AT, AL S EF FA
FFe ¥F AE7 Aot FF Qo] &HEEE
gufo] Bzl E HoE Hol, HFe LEL
Xote] FEJAE gt Yk, Mongini®
N 2% pantograph 7153 d#del
gele Fst FEAH0] UAe e v E
d, 44 357t $21 38 VL BER A8
immediate side shift7} T8 o|F 3, H5F &
HEV17F BH 3 A$-= immediate side shift 73
27t A4 g o731 o= g Lol

Lundeen$®& 3iete] AL ES A73Y &
HEEA TR 2T FRe e AVMA f-20A7t
FAO Z&3A Ao FRHA, 2 AREA
1) vAYSE AF A2, (2) Bennett 59 &
E, Bt A4S BF 0%, (3) APAE, EE
A& XolgEF 5 AASIYA, Hobo®E $H
+E< 7183 Bennett €59 ¥ ATFE 3
gk & AFoA ALE-3F Pantronice dHete] §
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ALEE 7153 Holidh.

B AN E 2Rz RAdE Az HA}
Zef 9lo] 173 23 It FEHA Aol HA
€, ole 2% o A¥FEY FA} 52
T2 9% £ ZAEa AlREY

Adfzd @3te 28 AREH B 79
o] Y, Lawrences A FEZ AFLF
2& AAAE gon®, oeF A B9 A
WHE, 328 RFFALG ] 23E o] Fofof
oV Fgslginh, AYRES 4F3H agAre
gagn & BF o4 I olFede -
A AT o T390,

AEfze FaAd F3GMEs olu] FE3
ZxHo e 9E, old #F ATl Bl 7
3 A}t Shannon®®-& 53B 9 Filstetge) &
AdA BZEAHE B AR LIS AA
52 ALREE £Hd FAEY F40] &
AHPTrT B8 Y, Lundquist?e AYRFEE
2o F A¥S AAH F BN SFT
Az 2HAEE £33, HEF AR o
Bto] TR ol/7t A A Al SR AZ Y
g5 #A2dde AL Lol BrosedY2
AGEE BT of, HAL N FA7t of7f 2
F UEE AXe TMJ7F Z3tEA Y, )%
&% (parafunctional activity) & & 5o dhn
3.

Kono®¥ HAZze z=2d I8 dT& &
2%, AXNAzd e Ael7t JuvTBE H2E FA
e, AN $FAE BAGol Rz HHFP
A9 250 ol Aolute AEw AY /L, o
BEL AXFE AV H2ABALET 10-25°
Atz sEA, AYFTIr AFEFREY BAL
A Hg9 ol HFo Ao HAHFE A
oz, AfEsd AFEF2I IXE de F5F
o] B4 sHde] Ao 3, AWREst F
TR0 99 e 3% JAdge] dog
Heog ZARA N 9gS vt 4yt

B a7 By, Adgxd &3 e S
BsE & & e AR v nge F$olA,
clutchel 913 $LE APH=7t FAHAAT o
FAANGMNE & Aolg BYT. o474 g
Ao} 25, ALRE Qe sheteFel F



717 A&H™A 23] AFLFTRARE
uz Ae] obdst AP} GrossT¥
7} 3t} FALF viNE ¥ d3H A7
¥} 13, 2 o)A o]u] Hickeyv W% 7
Azg dzA 3d J3FeE o 4FE A
F Aotz 3k

AdesE Ax9 3, £3 i 3 2
A steE L FE TP, Gnathology 3
AEL FAR] AWL #Fo EFRHES} 44
HANF gvta FAsP 3, PMS o] 29 93H
Aot AR HFe] §ALFL FHIHTH.
223 Broderson®2 AWHE7F A9 A
3% A5 A g, AFLF B2
= Aol Fd WA g ANFEE M7
At 913 g28d § gl Aol dvrdd 44
o) oM, Stuart} Stallard®el 3tH HEH
=9 AFLEEEE M2 EEAA AU Da-
wsonVE FHE AT AR AL FEEA
AFe R ARE Ao, HFRAA ] A+
=8 ZAAE RE o, E 23A Hop &
geAE, 234 ez dAHe 3= vt
I FRERAA, ANFEE AYse YEE
A3 NPFeyPE AASAC

38, Hobox 2H¢% 84F 7o ABEAE
A3l immediate side shift$} progressive side
shift 7+e] A#ASF7} 0.469¢ H3Un, 2
A ASyoz vizAY B FHAZBAZ
o zASGE FAL FE3 @ up Yo, o]F
483 FAg ol{3ld AYRE AAAE AL
Az ARHEg FFLFRoe #EAY, F,
BFLEZE AWRTY o3 9FE Tedn
9. 2E AYE 35 35 $£YEFE =}
e A Sl AFHE HFe] AR
=Ae 233 £YA(neutral line)olzt BFE3
¥a AAXQe] AWFE7} o] FHHRT BA
A FYS A5E ez gFoxn, FHAHR
t gustd FgEgEst e AR
HIERT®,

Af st 2o @il M2 FH3ThE Da-
wson59 0|23, B4 e] ke Hobod o] &0]
a4 =4AY7 52 itk £ d7oAE Hobo?t

f2d A £37 Fo] Revhe 4TS € F

§27t Az 288

AL FAHF2 e ving $E Qo=
Pantronic® ©]-§3 31458 71&3te HA3FH
vlzst, ¢ ol B ASYE #3}
o 2 e 248 B A% g2 2o FAES
aict.

1. ALF2 ARG A HEFT BTN HE
28.44°, A4ToNX BT 40.15°0190%, FF
FE2BAGLE S AES AT BT 36.
94°, BATZANA BT 48.00°02 F el #
44 e AelE BAH(P<0.01).
Immediate side shifte 3I}AESF AT A
P 0.37mm, FZTNA HF 0.52mmel A
3, progressive side shifte 3L AEZF Fa}
ToA HE 6.19°, BATNA FH 5.96°2
T 20 F9% Aol g HolA &IHP>0.
oD.

. Pantronice & 7|&H<e dLEF 84EF F9

A2 B A 40 2R Z AL e fe

3 AFEA AR

(o2 B 97§ AF ARUYs 74 A
34 A%Y YA BE pAE San Be
A¢ s} 24 BARWAY A5YE, Y2E

WG =,

QY HAATY AHRAE FAE =
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Abstract

A STUDY ON THE MANDIBULAR MOVEMENT OF
MANDIBULAR PROGNATHIC PATIENTS

Ki-Sook Kim, Kwang-Nam Kim, lk-Tae Chang

Depariment of Prosthodontics, College of Dentistry, Seoul National University

It is important to harmonize the occlusion with TM] and neuromuscular system. However, clinically,
how to harmonize is very difficult. The mandibular movement is the motion in which all component
part of stomatognathic system participate.

This study was performed to compare mandibular movement of mandibular prognathic patients
group with that of normal group, to ascertain which components of mandibular movement have differe-
nces between two groups, and to use for occlusal treatment of mandibular movement.

Thirteen adult who have physiologically normal occlusion and are free of TM] dysfunction were
selected as a control group(Group 1). Eight adult who are mandibular prognathic patient and have
more than four anterior teeth crossbite, therefore have not anterior guidance function and have poste-
rior interference at protrusion were selected as a experimental group(Group 2).

Electronic pantograph, Denar Pantronic (Denar Corp., U.S.A.), was used to record mandibular move-
ment. Pantronic survey was performed by using an arbitrary hinge axis according to manufacturer’s
direction.

Of the Pantronic recordings, immediate side shift (ISS), progressive side shift (PSS), orbiting
condylar path (ORB), protrusive condylar path (PRO) between two groups were compared and analy-
sed.

The results were as follows :

1. The average protrusive and orbiting condylar inclination of mandibular prognathic patient(28. 44°,
36.94°) was significantly lower than those of normal group(40.15°, 48.00°) (P<0.01).

2. There was no statistically significant difference between the average immediate and progressive
side shift of mandibular prognathic patient (0.37mm, 6.19°) and those of normal group(0.52mm.
5.96°) (P>0.01).

3. The significant correlation was found between orbiting condylar inclination and protrusive condylar

inclination.

Key words : protrusive condylar inclination, orbiting condylar inclination, immediate side shift, prog-

ressive side shift.
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