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gtote] 3391 A % & & 5312t E (Temporo-
mandibular joint), 2] <¥ (Dentition) 233X A%
Al o3 2HE) A LAFL FEX 4T
(Restorative dentistry) M€ ©15 8253t 7]
3 gAE 2t AL BRR FAKG?, FAH
FE Fete %o #HMEe AdEE Az
A%, 4#de FUzHLE JA3d 84
o™ wyeRol glolA ddEF 53
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Hg o] 4§ thre wHI) YUY RF7hA B
gatA <A A ¥

g@del e} vlwed A IFEEE 1700

549

. ZCHR - s

dole] Ry ATFE v R RAFYAE B
#3}7] $)3ll Cephalometric roentgenogram< ©)-&
% Higley9} Logan®e] @7, A2FNE L o] &3
oA st Hel ML ¢ Angel®d) 47,
A FHGALAALZ S o] &3t BHFIY R
2 oo} AFLEFY FIPAE AT¢ Crad-
dock™ e} A75o] AUk

gt 5o W ® ofrtA WHE o] &%
477} A& Photographic method& °)&-3} 3
4eEE 7153 Luce® @T', Facial clinome-
terE AH23] lEE L AZT Walkerd A2,
% ghe Hel A% lighte] B2E tracing®
Bennett” 9] A7, Cineradiographic method& ©I
£ Berry$} Hoffman'¥9 €, Condylar thesio-
graphyE ©] &3 3t}-+5& ¥ 4% Zola%} Roth-
child®9]l <, 3—dimensional motion picture
photography& ©]&-8] #F9} Xole] d&Ad 7%
of &3 ARE A2 Hickey?d I+, Air—tur-
bine drill® plastic block® ©]€% Lundeen'”2]
AF, FRFAEE YA (sectogram) &) A F
el gl 23t W& o] 4% Takahashi®®”9] 4
5ol Ao, & aAddMR o5, T, A%
0 WjE® 283 o]5Pe o3 FFUe] oik
ATE BuHch

gy smel Jojr AFHE o] 8-3 S
EA EMLe =8 R U, Axle A
73 % 0¥ 49 (Transcranial radiography)$} 7 ¥
E o] &3l FAHEIFEAE, 245 HYS
o AR 281 H5FY SFYLE B
A% At Fte] XS dAle] Bt vho)
1=
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1. Gothic arch tracing

Hzatel 4 - shet AW ARE A5

EYHAZE AFTE o), FHIPAZ wx
A4 Tl 2AsAHFig 1). thg Edo)
& Z (Ostron, GC Co., JAPAN) 2. 2 4l r ¥
A Aole] HHE HEE #HIFE TEJLD,
sletol & Eﬂ’él%—% o] 71&e ZPHHA #
Ho| =& 3t} 4o REEHYR, Aodole
AL we} 3ot AT BHI1HE B
239 c}(Fig. 2).

Hztel #3179 F7te F, $EUEEA
Fatet Aot Fzhe] 7HAo] dojuA ge ¥4
Well A #HA o] e E 3t H(Fig 3). ot o)
AZE FURZAAE HARA :11731—}]"1] &t
F88) AF A FeE&UE FAINE F
WE7)E AYsta(Fig 4), 8t eﬂ{l!&oﬂ bR

oo

Fig. 1. The maxillary and mandibular casts are
mounted on semiadjustable articulator.

Fig. 3. The gothic arch tracer in position. The
amount of vertical increasing is minimized
without teeth contact during lateral move-
ment.

Fig. 2. The gothic arch tracer is attached to the
maxillary and mandibuar casts by the resin
plated using tray resin.

Fig. 4. Apearance of gothic arch tracing



Gothic arch apexE 7IA1@ o2 3lo , $ &%
$EB2E 9 15mm {Fo2 BYIHY A
% 2e A% 1mme FHE 27 57049 A4
At (Fig. 5).

2. BHARMALE

D #3932 € #9449

#Yx1g THSE}7] At Accurad—200
(Denar Co, USA)E& AMg3ow, #FWHoz
t 93xe APl JAL vt A 3,
9o)F 4AF A AAHFE A2F 4 Fra-
nkfort horizontal plane(©]3} F—H plane)°] A ™
o F£Ho] HA §F F FHE LA A8 IB
glolx el Accurad—2009] ear rodE& A3t A
¥}& nasion aligner2 43 cH(Fig. 6).

Fig. 5. 5holes were made at an interval of 1.5mm
from centric relation along the lateral path-
way of stylus.

g #AY 60Kvp, TAF 10mA, AT
3—5%2 33 ¥EL Konica Ax2 21, Lanex
rare earth 2227} WA F-&H cassetted] o
A8, 2 n FANAA AL A2 3%
25°, %2 0°2 S ZAHAFENEFH (Tran-
scranial projection) 28 ZF&t@Ade W
A AHR g #9399 (Fig. 6).

2) 944

Y@Ae FUR7IZX dXged FHE T
g o] g3ty FAANA RE F - $2uol%T
2& 98 75mm7tA 0]53H & 15mmz 3o
Zzt 63, & 123 #9394 (Fig. 7).

3 gug

2 975 98 AFS¥ Accurad—2009 Eui&
< AAEI Q3 dxFAZY EFIYEA

Fig. 7. Transcranial projection radiograph
A . centric relation—lateral movement(7.5
mm) on Rt. TMJ(balancing side)
B ! centric relation—lateral movement(7.5
mm) on Rt. TM](balancing side)



o 10mme wireE FEAIZ F 33 FHE
o ohg, ZHzbel Abzlel didte] 103 Edol4d g
31 digitizer(Wacom Co.) & ©l§3te AZE A
3ot & AYTAMY Foge HIEA 10
3751, EEUAE 0.18°1 Ut whebA] o] AT e
Me guigo gt BAL A ¥Ah, AEH

AL WAMY "EAAS VEdeR A AL
&ich

D AFH 49

#GE S AL diE F49 A
o] ZFait@del e E olMHOlE FALA
(RMO Co. USA) & Edo] 434t Fig. 8).
F9 HAd, HA4d, 59 L Ave FyAg A
Aol FAo o2 U MEC] BAS HE
H59 F4H(0) ez FASY 359 JALFY
4& 71887 YA A5 A4 JF F
AdE 47 g g 44 3% smmol #
(0’ )& o BAEAH(Fig 9). 1A S digitizer
(Wacom Co) ol &2i%3l S49olA Aol
FHE AET H 7 42y #F9 FAROS
smmAZ Y H(O)E &3 YFH3A. o
ATE 8] ALE-E digitizerd 3P =& v TW
o] 10mm2] FY& 9% 5038 AZ3d HI 9.
9991mmst EFHU 2} 0.0603mme] FHEE HF5H
ulglo] AAE o] digitizerE o) §-3+At).

2) Computer operated superimposition method
o 9% #4

AFH TraPor HAFsL oled AR, I,
A& A3 FAlol computer graphZ hE}
o] B59 3PS A4H ez g3}
CE 3 & EolAE RE AFEH g%
¥ ARE T2aYS o) &3te] TAPYez Y
Wi, B571 o)F3e FHE FAANAM FH
Aol B3 #HAYUE 44 1mm, 0.5mm, 0.2mm,
0.lmmZ £ o)FI=Fse FAA e 3
FE 3 Auz Jed ok (Fig 10). 357} o
B3 A 2gS SAEE o] 4% H
2Hg7l AAES} SWEFA BEE ALHEA
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Fig. 8. Tracing of transcranial radiograph

E-P Line

Fig. 9. Marked centric point

E-P Line ! articular eminence-posglenoid

process line

A=E EREATE

FAG7NBAES MABRZHAIEE digitizersh

FEHE ol &3 A3t ol #FE WA
Arzle] Edold L BHE7I) BHIFEVY 4F
€ d2% BEG - EFEE 7] plane (articular
eminence— postglenoid process plane, ©3} E—P
plane) & 7102 3o, FFE & A&
4 HAANEE HFHoZ F—H planed 7IEL
2 Jeld & UAEE 37 3t wEVe dF
ATE o] &3t HFTL €98 WA AR
o)X 9] 71&HHS) E—P plane®} F—H plane A}
ol9] ajolE A7l Yt BE HHAE FAI9A
FAEGAd L =2PdoA FFR X-4A
THAAAE #93lx, o] Al-A E—P plane™
F—H plane Alo]9] Z+& A&l 1 Aol& E—
P planedl Bl HF7]&EMdol F—H plane°] €
F A=F A
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Fig. 10.

Computer graphics

O Mmoo w»

. initial images of program

. condyle in centric relation and condylar path

: condyla in centric relation and lateral movement to 7.5mm

. sequential image of condyle lateral movement(o.lmm interval)
. sequential image of condyle lateral movement(o.lmm interval)
. sequential image of condyle lateral movement(o.lmm interval)
. sequential image of condyle lateral movement(o.lmm interval)
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o}eEAlo QAN BES 842N FadHA
A Ee #H§73A L dAe FHA £/
o Wy g ALes AP S FHge #A
719 A4S A4F3% A& E-P planettols] &
& A&t “FHEIIBAE AR YD, ¥
§719) FAAREF 7P AAFHA REg A
A3 E—P plane Atol9] 7+ AEdto] “BAHE
717322 B"2 #Ach(Fig. 1D).

2 FA HHE NAREAANEE dtete] F
AgoA RE 2o g 75mm o]F Y B7A 3
oto] o] EA|Y AAHRBZAANTE ASsto “A4
F2AAE A2 AT, 3kt AR BFH]
g 2HE dgrtA dlete] ol Al A|RTHETH
AIRE AEso “AldTEZAAE B'R A
(Fig. 12).

Fig. 11. The angle of the posterior slope of articular
eminence

Fig. 13. The fossa height
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BAguALe 7|FYHe E—P planed i3
#H G719 Bt FHALolY FAAYE AF
3t oH(Fig. 13).

5o ol Azl FHMe HAolEAE S V]
THHA g FHo)AHE AFdHAeH, 4A
ol AN E dtete] FAHNA FH Soz
75mm7tX] o] F Al AAHQ) olFALE AS3
o “AAEAY A" (TD-AF3 ey, 4
&tete] AX mwEAe] 1 SHE 7R dtete)
o]FA Y AAHL] o]FAYE AF3A “AAlo]
A8 B (Th—-B)etx 3y 2m(Fig 14), 71&F
Be] g FHo)FAZANME dteto] FAH
A HE Zwor 75mm7tA] ©]EAle], E~-P
planed] g FHolFAHYE AZF3tH “FHol
A8 A" (HD—-AEA dgon, st 23

B

Fig. 12. The sagittal condylar guidance angle

TD-A \

TD-B

Fig. 14. The total distance of condylar movement




BFHol 7t 27 H7tA] dfeto] ol FAle 4
HolgAYE AZstd “4:9olE5 A2 B” (HD—
B)&tal 34 ch(Fig 15).

HFFIY o) F i BEL BAFW 4L HAAs)
o ST FHALLEF Yoz AL F
A T E gt FHY ) FYFE Y=
A= S

m. o7 45

A HFEEI|HAIZ

FHoet BAFUY ML AFS A% E-P
planeAtelel #4& AlZg BHE7BAIE A9 |
Holl 9% #A& #HE7IHAIEE HT 38.30°°]
AL HIAA 5644°, HAAE 2458°(F&=HA}
65009t $& #AGVAAEE B 3879°%
on HIXT 4944°, HAXE 24.36°(FEHUA}
543) %} &, 59 YHAE 3855°(FFHAL 5.
9 AT

BAF7Y FAAEFT 7P FMz By
ddg 43 E-P plane Atol9l Z+g A&
HE7172At= B 9 Wye 9% A& BHEAA
AtRE B 5561°0101 HIAE 65.85°, HA
A 4042°(BEHUA 786)h. 22 #AEY)
BAEE BT 5564°%31 HIAE 67.88°, HA
A= 38.05°(HEHUA 659) ) 3, S22 HF
Al 55.62°(XE B 7.19) AcH(Fig. 11, Table 1).

B. Al&TIRHEALT

Btefo] FASANA FE HWoZ 75mm o F
& m7tA] dfefe] o] FAlY] AFHZAAEE A
Z¢ AALEZAANE AdMHE BEME It
41.14°H o8 FuX = 5501°, F2X e 2240°(F
FUa 786) AL, &AM HF 3977°%
™ HIA = 55.89°, HAXE 2398°(HEHA
8.03) A .

st AR nFAe) 7Hg FHE WA &
o] o] FAIY AIFHZAAIEE A& AldH2H
At BollAle #GolAe B 4596°9o0 Hz
HE 61.09°, HALXE 27.80°(HEHA 758
A, $&FdMe BT 4322°% 28 A= 66°,
HA 2w 2523°(XFEHA 967) A (Fig. 12, Ta-
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Fig. 15. The horrizontal distance of condylar move-
ment

C.

#HZMe HiE 823mmA s, JUX 1023

H2X 53mm(EEHA 1.0, 54

< %W 7.80mmJy L2, HHA| 9.95mm, H4 3 6,

46mm(FZHAL 098 Mt #F9-Ze HAXE 8,
0lmm(EE2HE 1.04) R (Fig. 13, Table 2).

D. 2t50(SE

1. dHo]EZ74E|

&oto] ZAYoA] EHo 2 75mmolEAlY] F
BE F5o AAC)FA(TD-A)E HZA 3
@ 7.86mmA 2™, HWA 10.25mm, HA 3R] 487
mm(FEHA} 13DAT, $ZAA HF 8.10mmA
o9, HAdlA 10.69mm, LA 587mm(EZHR}
1300%9%, #$59 HINe 798mm(FF U}
130t

g3tete] AR wsAel 78 ZHE R &
efto] o] FA|9] o] A o] FAH(TD-B)E &
Zo A BT 455mmB L™, ANWA 644mm, A
2] 296mm(EFHA 0.77) YL, $2AM HT 4.
78mmA 2w, HhA] 7.05mm, H42X] 346mm(E
FHa 095) AR, #9559 FTFAE 4.66mm(E
F8AE 087 A (Fig 14, Table 2).



Table 1. The angle of the posterior slope of articular eminence
and sagittal condylar guidance angle

CASE | ANGLE OF ART. E. (A)| ANGLE OF ART. E.(B)| S.C.G A. (A) S.C.G A (B)
NO, RT LT RT LT RT ’ LT RT LT
1 37.02 44.76 60.01 58.35 47.82 44.18 40.86 88.71
2 40.08 38.93 65.14 57.78 40.41 49.12 49.4 38.51
3 37.39 56.44 38.08 45.19 41.12 49.2' 51.68 82.3
4 24.36 34.78 54.61 61.91 36.25 38.25 34.58 40.34
8 38.39 36.79 88.59 40.42 44.63 49 .34 48.78 46.65
i} 33.94 36.84 83.21 64.03 37.92 81.14 39.03 52.18
7 40.19 36.26 51.2 61.97 47.79 53.485 50.19 48.14
8 35.07 32.19 50.3 81.9 30.09 35.02 30.96 48.48
9 43118 46.31 50.16 81.78 39.58 40.75 44.12 51.1
10 43.9 36.24 56.56 50.1 45.28 30 41.44 39.33
11 31.18 30.16 49.8 48.03 24.41 22.4 34.86 27.8
12 42.08 24.58 56.4 43.98 3§.54 20.28 33.93 36.81
13 41.24 43.07 55.44 52.83 45.91 37.24 53.32 43.17
14 36.26 36.25 49.01 65.85 45.668 42.24 53.04 50.1
15 41.2 34.93 88.93 853 42.51 44.81 38.78 854.42
16 39 43.41 62.30 6R.78 48.8 44.190 43.88 48.03
17 31.17 35.82 55.75 81.62 23.98 38.99 26.49 41.26
18 41.79 43.28 67.1 60.68 39.67 43.33 91.3 49.66
19 48.18 38.08 686.79 82.5 49.79 468.08 53.13 51.69
20 30.04 39.88 45.93 53.49 27.88 33.21 28.23 34.34
21 32.41 48.48 81.99 65.02 20.34 49.88 34.63 50.76
22 38.73 28.44 48.27 40.54 48 44.49 61.98 49.8
23 37.62 379 51.45 58.88 35.85 36.93 204 44 .84
24 39.55 36.82 84.1 45.39 40.1 33.83 48.6 37.81
28 42.18 28.82 58.82 46.23 a7 37.04 35.74 46.58
26 40 .44 44.681 687.88 84.33 58.80 88.01 a6 81.09
_7 44.08 34.04 84.52 48.88 20.5 29.34 38.8 31.04
28 43 81 43.37 85.89 83.58 44.58 40.78 43.4 48.84
29 37.71 41.23 48.16 60.58 35.34 43.22 40.89 81.7
30 42.92 39.32 80.18 56.84 45.58 43.86 47.41 40.38
AVERAG 38.79 38.3 58.64 55.61 30.77 41.14 43.22 45.96
ST. DEV. 5.43 6.54 8.59 7.86 8.03 7.86 9.87 7.58
Max. 490.44 58.44 87.88 685.85 55.89 55.01 88 81.09
Min. 24.36 24.58 38.05 40.42 23.08 22.4 25.23 27.8

ANGLE OF ART, E,

S.C.G.A,

: sagittal condylar guidance angle
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: angle of the posterior slope of articular eminence
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2. THo|SHE

dteto] ZA YA o2 75mmolEFAY #
9] £go|5AY(HD—-A)E #HZNA B 6.10
mmy 2", HhA 803mm , F4 X 3.65mm(EE
#Hal 120092, 594 HTE 6.30mmA 2, H
X 9.30mm, H4 3} 4.07mm(FEHA} 1.24)H 2,
#9Z9 PHEA= 620mm(EFHRF 1.25) At

Al A 2FEHo] 71F ZHE W7 st
o] o]gAY #HF9 FHo|FAU(HD-BE #
Zd A FF 316mmBAoH, HhR 4.09mm, H&
2] 209mm(BEUA 055) HL, &AM HE
352mmen, A 598mm, F2AX 1.93mm
(B£9a 09533, #5959 FTAE 3.34mm
(F&92} 0.97) 9 H(Fig. 15, Table 2).

E. 1}%0!50&/\&

TEo o] FYLL 25, Y, "4y, 9
“‘AF 471A FYLR E— s}ﬁit}(FIg 16)
Aslete] Ax) LT A 2HE dA7tA &
o] o] FA HHZo] HFolFY S - A 60
g 9E3F 30 d(5000%), &Y 16 (26.67
%), SAHE 5 o(8.33%), 9 SAE 9 <(15.00%)
Hew(Fig. 17), dteteo] F49oA SHoz 7.
5mme| Al B¥ & FHFolFFY4E St HA
6091% 223 27 o(45%), EE3 11 (1833
%), SA¥ 13 «(2167%), & SAF 9 (1500
%) AH(Fig. 18).

V. &2 3 et

tidel Feje 71wl Ui olse x| ste
Zt Eokl Sl AT Qg shAn, BHEL
ol 29 AYe BY, FFHGBE Fojo A
B, AFxHe A% g nge) 9, X
=0l 2lojA Xolyele wae] hit olsio] A
FHOIH®, BARHA FgolA Bt FRW
A HYEo] 48 7% S 87 ssMe =
¥ e 2 AA{=st @AY M5 H 238
olF & FH, A2 23E olfE YUE stk
P, & obgd e g, 2AAAYG A st}
=39 2Padoly, nhg FAA P4ste

—_— ————— E-P
A ‘/ P / Line
Type | Type |l
(concave curve) (convex curve)
\
Type 11l Type IV
("S” curve) (reverse "S"curve)

Fig. 16. Patterns of condylar path in mandibular la-
teral movement

833% M Type |

= Type N
50.00%
B Type 111

M Typa tv

2667%

Fig. 17. condylar movement patterrns during mandi-
bular lateral movement from C.R. to “canine
to canine relation”on both TM]Js

[ By 'I

4500% }Emne "y

21.67% ‘ B Tyoe 11 z
I J

B Type 1v

18.33%

Fig. 18. condylar movement patterns during mandi-
bular lateral movement from C.R. to 7.5mm
on both TM]Js
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W FNEFaA HHe A rigeEed a
29 ol&9 #A dhE ol&rt oy,
o TAMol Ry Yeot B2 @ AX2L B
3] BACl BY FEhA st FeAd &
FHEHE AyrtAs JAT HAAe e
, B3 5 oFEME T 3ol FAAE
E3% 6490l 1o} FHEFA BYEF F530
#Ae] & WAMAALA #9E& 33, Computer
operated superimposition methodoll ]3] 2+ <9
£ FA5n B5FHPY o5 4dE 2% #
Fo] YL A5 FHo2 BHIe WY
o= Pantographd @ Multiflash'd $°) JyAT =
T odAgaszAe A4, ste} YWzt #AE
SEAMAITIAL, 3 &0 2RE dojzl FHHon,
Ad@Ade] olF S HH BIEHAG NET o|FFA
o] olUr] wiFe] Axe AFUW dd9 H, &
HEFAHY olgRe BE BAS AR 9
A ALY ALY AT A Y o]
e AEEA
HAHE7Y A Fejo} B2 o] FEPA
ok B.3o] A Angel®, Craddock’®®, Lundberg®™,
Stallard®} Stuart®, Corbett®”, Ingervall® Zgli
o] P AT Al A2 BAEFTI HEEF
Hel & AP wE&otn g et Jankelson®,
McLeran® %<& W84 e FEE7]Y
Fde ¥ YA EA] %o, joint spacest ¢
A B2, i, S/ AU ojdzER

A2 0§ ¥vhm sy

ol rek
2N

1. BAEEI|HAE

BHRAAALE Adl S1oiA W) o AF
AA e E—P planed 71£2 8 3o FZo| 3667
°, $Fo] 3785°0|20, Takahashi®= F—H
Planes 71&20.2 3o #ZFo] 41.35°, £Fo] 39,
36°, W 4041°8 T HOdHon, Angel® & &
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559

ST 51°8k B33kl 2™, Takahashi®€ fA
e S AMEde H 55.18°8tn B aEtg
Y BAjetAd g ATFRDE B Costas?E
FAGARTG FAAAIE 2A JErdTa 9L
U o] 5P F3i% Aolst ik 3t

¥ dFdMe BHEIIAAE AdlA $ZoA
B X 3879°, FEAM HTA 38.30°, #9320l
Al B 3855°(REHA 597) K 2n, #3887
ZBAME Bl X & $&0lM BT 55.64°, FHZoA
BTA 5561°, FFNAM 5563°(EEHA 7.19)
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raph System® ©] &8 %& W F—H planed 71&
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HeEAl 4622°, 4B X—A ALHS ol &7 o)
57L& E~P planed Z|Eoz AWEEA H2
37.36°, $& 3647°2 B3I dPon, FRGAG
218 ]88 Takahashi®& F—H planeg 7
FOo2 AWLFAl HT 47.02°, WL A Y
Zo X 4626°2A AREEAYG ZEEAlg
AT ZRZAEE R 3 A FaEA
ExRgtn st



E dFdAe FAYAM RE 2oz 75
mm7t] A FESEEE AlH 0, %A 7.5mm
72 o|BAZAE do AABZAHAIES} AHstet
AA BFHo] M2 Y SHE WA oS
o A GHEZAANEE S AD 7.5mm7HA] o]
39S o AARERAE AT FEHHE T 41.14°
(B9 7.86), 5% 39.77°(FEFH A} 8.03),
YT 4045°(REHA 79D ¥ e, 33l A
X nEHel M2 M SHE WA AdH2
ZBAME B &3 4596 (X EHUA 7.58), +&
BT 43.22°(BFHA 967), H-+HF 44.59°(EE
Hal 8.73) A cH(Table 1).
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o] A o] oA n, o7kl HS-olA ¥z AL}
ZolA] Fischer angle®] ¥A45A] oo o} &
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W Fischer angle2 <F 5°2t31 3ith.
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o, 53] Aot Az ZFHo Yy THE
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oA ©-% Lundeen'”, ¥* 18|31 Takahashi®
9] ATt FAMEA T ol AR RAFALE B
o] Ao ste} ol Ho| o)EY AU
FAMStgon, & AT et o]FUdAE
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planed 71Eo2 9 623mm, McLeran®2 6.3
mm, Lawther’®& 7.02mm, Ricketts®+¥ 7.4mmz}
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¥ tH(Table 2). ol2jg #}5o olFAe o] g
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(Fig. 17), 8l%ko] 75mm ©1E A& 605 13
2 279, TEE 114, MEL 134, V¥ L g¢)0]
AcH(Fig. 18).

ol ThFSIAL wl e ATARSE FAl
BPon, qNBAE FAA, F HxEA 2
& ARl 3ol HAY 2F}IEE o) §3td
24g AAT o, 31y o HE oj=Hr=
o 7153 Zol AR FedAd st
o Hoh B A9 gasion s

v.g8 B

Axe LFBAZ Fdoln HA o o]4te]
fem P WY 1 YA ¥ 21~304
(31 23A), Khst X #of st 2484 30 9 60
A dEAEE g2 Accurad—200(Denar Co.,
USA)E ol83ly FEAYL 3ln HAFNEA}
9129 ¥ (Transcranial projection) & &2 & 53}ty
HE #Ydte dojR FAIAE S Egol Y st
AFEA 98 F #8879 AAE, E-P ¥
Aol digt ZEA S A2 HAle 1
A F}Fe] olFF e Hzze W3YEe v
AEAEe ol g9 FFHAE Mz HIPEF
A% g5 #e AES 4.

L 3¥&FA B¥E #AF9 AAolgAYe
gt Axe ZF7F g 2FE WA
olFAlel FHZolA HT 455mm, $F4A
Bt 4.78mmB L2, 7.5mm7HA] o] FAlo] 2
ZolA BE 7.86mm, 34 BT 8.10mm
At

2. 3LEFA HIEF A5 FHFAYE
Aster Ax9 w5yt M 2HE "otz
olgAll FHZoA HF 3.16mm, FZNA
B 3.52mmA 29, 7.5mm7tR] o] F Al 2}
ZolM BF 6.10mm, $ZNA HF 6.30mm
i =g

3. ZWEEAN HEE AdARFAIEE A3l
of AA 7 7HE 2HE w7t R] ol F Al
HEolM YT 4596°, +FlAM H 4322°
Rem, 7.5mm7tA o] FAlo FHZFoM Hi

561

41.14°, oA H 39.77°A )

4. BHYe 1AL HZoA HFE 823mm, ¥
ZoX BT 7.80mmA L, HHG7Ie A
9 AP JA% M FHEI-BHIE
7] PA#e] Adre FZA HF 3830
& BT 3879°en, #EE ¥
BANEE 7t A A BEg Ad Mo
VHG7I-BAFEY) i Axe 32
X BT 5561°, $FA HF 5564°Q ).

5. &HEEA BHE BF9 olFFNLe A3l
of A9 IF7F Mg SAHE w7z o)%
Alol #9874 6005 =H(I3)e] 309,
ESY1¥)e) 164, “S"AE(ME) o] 54,
A S"AH (N ¥)o] 9| Jo8, 7.5mm7tA] o]
Aol 2EH(I¥)o] 274, BEEH(1IY)
o] 11d], “S"zA¥E(MY)e] 13e, J“S"x¥
(V&)o] 94},

References

1) Posselt, U. : Range of movement of the man-
dible. J.Am.Dent.Assoc.,, 56 : 10—13, 1958.

2) Schult, JK, Wang, S.H., Erdman, A.G. and
Anderson, G.C. : Three—dimensional analysis
of cusp travel during a nonworking mandibu-
lar movement. J. Prosthet. Dent.53 : 839—
843, 1985.

3) Guichet, N.F. : Occlusion. 2nd ed., The Denar
Co,, 1977.

4) Omiya, N.: Comparative studies of condylar
movements on adult men and periodontal
patients during quantitative lateral move-
ment. J. Jpn. Prosthodont Soc.34 : 372—384,
1990. (in Japanese)

5) Takahashi, K.: Research of condylar move-
ments on protrusive and lateral jaw positions
(1st report) J. Jpn. Prosthodont Soc. 31 : 631
—645, 1987. (in Japanese).

6) Takahashi, K.: Research of condylar move-
ments on protrusive and lateral jaw positions
(2nd report) J. Jpn. Prosthodont Soc. 31 : 791
—804, 1987. (in Japanese).



7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Takahashi, K.: Research of condylar move-
ments on protrusive and lateral jaw positions
(3rd report) J. Jpn. Prosthodont Soc. 31: 10
77—1090, 1987. (in Japanese).
Higley, L.B., and Logan, RA. .
raphic interpretation of certain condyle and

Roentgenog-

menton movements. J.Am.Dent.Assoc. 28 : 779
— 1785, 1941.

Angel, J.L.: Factors in temporomandibualr
joint form. American J. of Anatomy, 83 : 223
—241, 1948.

Craddock, F.W.: Radiography of the tempo-
romandibular joint. J. of Dent. Res, 32 : 302
—321, 1953.
Sonstebd, HR.:
mandibular movements. J. Prosthet. Dent. 11
. 1068— 1073, 1961.

Senstebd, HR.: Walker's improvements of
Bonwell’s system. J. Prosthet. Dent. 11! 10
74—1079, 1961.

Bennett, N.G. - A contribution to the study of

C.E. Luce's recording of

the movements of the mandible. ]J. Prosthet.
Dent. 8 : 41—45, 1958.

Berry, HM. and Hofmann, FA.
graphic observations of temporomandibular
joint function. J. Prosthet. Dent. 9 :21—33,
1959.

Zola, A. and Rothschild, E.A. : Condyle posi-
tions in unimpeded jaw movements. J. Pros-
thet. Dent., 11 : 873—881, 1961. '
Hickey, J.C., Allison, M.L., Woelfel, J.B., Bou-
cher, C.0. and Stacy, R.W. ! Mandibualr mo-
vements in three dimensions. ]J. Prosthet.
Dent. 13 72—92, 1963.
Lundeen, H.C. and Wirth, C.G.
movement patterns engraved in plastic blo-
cks. J. Prosthet. Dent. 30 : 866—875, 1973.
o)A, HRW P FAHAALA g &
g7l 2o @A B vndAT, F3
Ade=E3, 2:105— 113, 1980

ke, A3 AT BAES Sl
% A7, ZYAN=ER, 2 255—261, 19

Cineradio-

Condylar

562

go)
21) ¥
22)
23)
24)

25)

$o18, A ZY F=AY et
Al Aotz zbal AX) 22t @g I
. A Ad=EF, 11 509—534, 1989
A, Hulg, S g ANEEFA H
ol S-EH A B3 FHFE A I

£, 12 1 613—626, 1990.

ol b4, HolF I FXletate] sttt
SFA #HG| AFEEFR B HFH
BN A8 A=, 13 619635, 1991.
Okeson, J.P. : Fundamentals of occlusion and
(A2

g
o =,

O
Ho \L

-{ﬂ:a‘“fﬁrﬂg

temporomandibular disorders. 2nd edi,
Mosby Co., 1989.

Craddock, F.W. : The accuracy and practical
value of records of condyle path inclination.
J. Am. Dent. Assoc., 38 : 697710, 1949.
Lundberg, M. : Movements in the temporo-
mandibular joint. Acta. Radiol. Suppl. Suppl,

220 : 38—51, 1963.

26)

27)

Stallard, H. and Stuart, C.E. : Concepts of oc-
clusion. Dent. Clin. North Am,, pp. 591—606,
1963.

Corbett, N.E., DeVincenzo, J.P., Huffer, RA.
and Shryock, E.F. . The relation of the cond-

~ ylar path to the articular eminence in mandi-

28)

29)

30)

3D

bular protrusion. Angle Orthodont., 41 : 286
—-292, 1971.

Ingervall, B. : Range of sagittal movement of
the mandibular condyles and inclination of
the condyle path in children and adults. Acta.
Odont. scand. 30 : 67—87, 1972.

Jankelson, B. : Dental occlusion and the tem-
poromandibular joint. Dent. Clin. North Am.,,
pp 51—62, 1962.

McLeran, J.H., Montgomery, J.C.and Hale, M.
L. . A Cinefluorographic analysis of the tem-
poromandibular joint. J. Am. Dent. Assoc., 75
. 1394—1401, 1967.

Lawther, W.L. : A roentgenographic study of
the temporomandibular joint using a special
head positioner. Angle Othodont., 26 * 22— 33,
1956.



32)

Costas G. Hatjigiorgis, Richard J. Grisius, Ro-

 bert K.Fenster and Peter A. Neff : A tomog-

33)

34)

35)

36)

37

raphic study of the temporomandibular joint
of edentulous patients. J. Prosthet. Dent., 57
. 354—358, 1987.

Posselt, U.and Nevstedt, P.:. Registration of
the condyle path inclination by intraoral wax
records, Its practical value. J. Prosthet. Dent.,
11 43—47, 1961.

Isaacson, D. ' A clinical study of the condyle
path. J. Prosthet, Dent.,, 9 : 927—935, 1959.
YA Z : Pantronic® O} &% 3t FHAF &%
2 &R @ d7(1). A=A, 23!
1045— 1052, 1985.

Kornfeld, M. : Mouth rehabilitation. 2nd ed.,
The CV. Mosby company, pp. 686—688, 19
74.

Hobo, S.: The color atalas of oral rehabilita-
tion. The Shorin Ltd., p.77, 1974.

563

38)

39)

40)

41)

42)

Rickette, R.M. : Various conditions of the te-
mporomandibular joint as revealed by cepha-
lometric laminography. Am. J. Ortho., 22 . 98
—115, 1952,

ol FFE, ol [ sttF T ey - Ao
T8 AR et dF YAy =23, 10
635— 644, 1988.

Beck, H.O. and Morrison, W.E. . A method
for reproduction of movements of the mandi-
ble, A rearch progress report. ]J. Prosthet.
Dent., 12 : 873—883, 1962.

Pipko, D.J. - Evaluation of validity of condyle
path curvature. J. Prosthet. Dent., 21 : 626
638, 1969.

Berry, HM. and Hofmann, FA. . Cineradiog-
raphic analysis of temporomandibular joint
physiology. J. Prosthet. Dent., 14 . 174— 190,
1964.



—ABSTRACT—-

A COMPUTER ANALYSIS ON THE CONDYLAR PATH OF BALANCING
SIDE IN MANDIBULAR LATERAL MOVEMENT

Dong-Hyun Lee, Dae-Gyun Choi, Nam-Soc Park
Department of Prosthodontics, College of Dentistry, Kyung Hee University

The purpose of this study was to research the condylar path and the anterior angle of glenoid fossae and

classify the patterns of condylar path. Thirty male and female dental students with normal occlesion and mastica-

tory system ranging in age from 21 to 30, without present symptoms and any history of TM joint disturbance,

were selected for this study.

Transcranial radiographs of TM joints under mandibular lateral movement were obtained. By the computer

analysis on the radiographs, the angle of posterior slope of articular eminance, the sagittal condylar guidance

angle, condylar movement patterns and the height of glenoid fossa was measured respectively, and studied their

interrelationship comparatively.

—

The results obtained were as follows .

. The total distance of condylar movement on balancing side during mandibular lateral movement was 4.55mm

for Lt. and 4.78mm for Rt. when mandible moved from C.R. to canine to canine relation and 7.86mm for
the Lt. and 8.10mm for the Rt. when mandible moved from C.R. to 7.5mm.

. The horizontal distance of condylar movement on balancing side during mandibular lateral movements was

3.16mm for the Lt. and 3.52mm for the Rt. when mandible moved from CR. to canine to canine relation
and 6.10mm for the Lt. and 6.30mm for the Rt. when mandible moved from CR. to 7.5mm.

. The sagittal condylar guidance angle on balancing side during mandibular lateral movements was 45.96° for

the Lt. and 43.22° for the Rt. when mandible moved from C.R. from canine to canine relation and 41.14°
for the Lt. and 39.77° for the Rt. when mandible moved from C.R. to 7.5mm.

. The height of glenoid fossa was 8.23mm for the Lt. and 7.80mm for the Rt. and the angle of posterior slope

of articular eminence was 38.30° for the Lt. and 38.79° for the Rt. by method—A and 55.61° for the Lt.
and 55.64° for the Rt. by method—B.

. The sequence of the frequency of condylar movement patterns on balancing side during mandibular lateral

movement were concave type(30 cases), convex type(16 cases), reverse S shape curve(9 cases) and S
shape curve(5 cases) when mandible moved from C.R. to canine to canine relation and concave type(27

cases), S shape curve(13 cases), convex type(11 cases) and reverse S shape curve(9 cases) when mandible

" moved from CR. to 7.5mm.
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