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occlusion to edge-to-edge bite.



The points in measurements of
1:S, 2:N, 3:Go, 4:LIE, 5:LIA,
12:Go’, 13:LIE’, 14:LIA’, 15:AX’

B. Angular measurements in cephalogram.

1:IGA, 2:CGA, 3:LIN,, 4:IIA
C. Explanatory diagram for measuring
1:CON., 2:IN.
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linear movements of condyle and incisor.
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Table 1. Magnification condylar and incisal linear
movement by Intercondylar Width.

Intercondylar Width Smaii Medium Large

Facial Width 15.5¢cm 16.5cm 17.5cm
Mid-Sagittat 109% 110% 111%
(incisor)

Right condyle 107% 106% 105%
Left condyle 111% 114% 117%

@ tracing ¥ 49 AZ 24
A A4 o AFZA FHA 23E F9
71 S8, 77 w8 2% #AA} A7t A
2¢ 33 U2 A PEE slgon, 7 nu
A7kl frALg AZA S PFE AP,

2) wtEAA gl od £

wlzF A w37+ Whip-Mix 8500A (Whip
-Mix Corp., U.S.A.)E ol&3lgev, 57
Zhe]  Astet 2P AR FHod #ek 714
trayS Al®ste]  Alginate(Sankin Ind.,

Japan) & A AdAE A5t A4 (New
gypstone, SSSH2FA 3 AL, Japan)Z =¥
< ARsidcr. 2y myr] ¥ Whip

-Mix4A}e] Quick-Mount facebow®& o]&3}o]
FAZol e AetEe AL 7)E(Fig. 3)

ate] Alel 232 Whip-Mix 8500A #h24 A

7ol FaFE, stof m¥L AdayF HE
AL ZE FALTH FHF2E) A £
Zshi ot

At gAY 47dA 71E5E A
+ putty typed FUAAA (Exaflex, GC
Corp., Japan)% o|&3le] Aslel =8 Alo)A
anterior jigs A zslglen, ol& & =1A
wg7lol F2d 2y 3tet 64 A Kol putty
types F E£3ste Fa A a4 FAE
9] o]lA7t A4 2 ¥ EE incisal ping A3}
3 side shift guide® #H$-Z 25 (2 Fo}

Fig. 3. Face-bow application.



A AEFA] sote] A2Eoz HALe]

& ¥, A% 2UNAA TYE el
A sk A3 el 713 shle
517 2 ¢)
B4 APsE 2 Y 2

&

v

27k gEo] AVld X2 A ngd
£ 2~

l

ox
2
X
E
D
faul
)
2
=
(o]
-
7
why
)

33 WbE ¢F AYFE, -4
T ol impression plaster (Xantano, Bayer
Corp., W/Germany)% SzlE3 A AxH
F-7} Q1719 stEol golAl Axl mtAeo) A
impression plaster”} 7357% ~ce] oy
q47 71 5E A5

A4 2 7be Abstel mye] Has w3ty
o RAFAAE F3 A (upper frame)$} s}
) (lower frame) & A3 A5A4 & oL,
k% condylar guidance® 0°2, side shift%
7} open® A (45)2 3§ & incisd
guide pind W37l =2 Y= E AL F,
Ak 2 agA 715S oty g
Z Al /kad;]] x-lsl—x]y]_,_ LQ}- ___Sé ] _‘i'.il ’BL
AZFAZ} 7] 5ol A F=F ot A g e
25l holding screw® l—_—é%}ﬂ] Ela
357+ A (superior wall)oll 2-&wl)7}
=g gEgle] FAAA nAs)A A4
Rt

A A Ax2ze Whip-Mixzyr] dL2)
metal incisal guide table-Z 70°7}#] A 7%
=g FAG Foll Sl o3 SHA.
=g Adas gl Astet 2¥z A
% %¢] horizontal overlap (overjet) & vertical
overlap (overbite) & #58 A (periodontal
probe) & o] &alA A&},

)

&mlmn

—{n -|n:

ol

u dlo

£
nfo
ﬂi f—r*

o X oox & f

. d74%

2 FE X- 7HAT AFK 24

e

<

7 W AXA o]F Aol i
A5 At 2 gz e H5-A e
B HA o] 5AZ(CON.)E FHZolA 4.24
mm, 34 4.52mmelgler, #-% HF
A& 4.38mmolgith, =3 A HF I
A o] EA(IN.)E 4.18mmeo|ict. H$Z7)
o #5A AAMolF Aol dF t-HAL A
Alg vl p=0.01e14E FAA47 gl
p=0.0514 & Fel A7t At (Table 2).
=3 5o} AP AA o] FHg v}
27, A4 "AANEAAGA)] ATz
(CGA)ET W2 1Fozsn e 27
o2 FHEA A7 ARl AT AAM o
A A AA o]FAl A t-AA
& AA1% wH(Table 3), Fel27F dieh.

—

)

Table 2. Linear movement from centric occlusion to
edge-to-edge bite (unit: mm)

CON. IN.
MEAN S.D. 2-Taii MEAN S.D.
Prob .
Rt. 4524 1.353 0.020*
Lt. 4.241 1.292
MEAN 4.382 1.258 4,177  1.300

*p <0.05
CON.: condylar linear movement .

Paired samples t-test.

IN. : incisor linear movement.

Table 3. Difference between CONMEAN and INMEAN by DIFF.

Group | Group (I
MEAN S.D. 2-Tail Prob. MEAN S.D. 2-Tail Prob.
IN. 4107 1.467 0.192 4.366 0.685 0.130
CON. Rt. 4.350 1.411 4,993 1.094
Lt. 4.165 1.304 4.444 1.289
MEAN 4258 1.299 4718 1.119
Paired samples t-test.
DIFF = IGA-CGA. Group | : DIFF.z 0,n=35, Groupll: DIFF.< 0 ,n=13



2 A% Fzrre)

A\ A2 7e] HHA (CGAMEAN) = #3
olAl 44.76°, 5ol 41.9070|Re™, A
HFAE 43.330)th. A$E A|A 72 7o
& t-33¢ AAY vh(Table 4), FH$57
o A4 FE AAsel AF FAxE dgie

3) Al AR 27| oidte

A4 A =27H(IGA) 9 BT A& 51.51°1%
2 A4 Aw AAE(LIN.)E 50.96°0) %tk
(Table 5).

1) A B2z AR 27l o
A A2 ZHCGA) # AA2A(IGA)Y Ao
o) HEAE #HZoA 6.74RT $FolA 9.

Table 4. Difference between Right and Left of CGA
relative to FH plane (unit: degree)

{n=48)

MEAN S.D.  2-Tail Prob. R

CGARt. 41.8979 13.242
CGALt. 447625 10978

0.158  0.3587*

MEAN 43.3302 10.002

Paired samples t-test . *p < 0.05

Table 5. Angulation to FH-plane {unit: degree)

IGA LIN.
MEAN S.D. MEAN S.D.
51.5063 11.878 50.9583 8.778

LIN.: lingual concavity.

.ol ALY t-AAE AAE u,
2= gl cH(Table 6) .
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Table 6. Difference between CIR and CiL

{unit: degree)

No. DIFFMEAN S.D. 2-Tail Prob,
Cl 4 9.60 K
R 48 83 13.885 0.158
CIL 48 6.7437 14.318

Paired samples t-test.
DIFF = IGA-CGA .
CiIR = IGA-CGAR. CIL =IGA-CGAL.

Table 7. 95% confidence interval| on CEPHALOGRAM

n Sd Xd 95% confdnce intrvl
DIFE. 48 12.289 8.176 { 4.613,11.739)
CGAMEAN 48 10.002 43.330 (40.43 ,46.23 )
IGAMEAN 48 11.878 51.506 (48.12 ,54.95 )

n: number of subject .

Sd: standard deviation .

id: mean of DIFF.

t: Xd — 1t {0.975, n-1) Sd/vn < Md < Xd +1 (0.975, n-1) Sd// 7

— 17—



Table 8. Correlation coefficient among CGAMEAN,

IGA and LIN. (lingual cancavity).

{n=48)
CGAMEAN 1GA LIN.
CGAMEAN 1.000
IGA 0.3793** 1.000
{p=0.008)
LIN. 0.2678 0.4932** 1.0000
(p=0.066)  (p=0.000)
* 5<0.01
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Fig.4. The scatter diagram of CGAMEAN

vs. IGA.
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Fig. 6. The scatter diagram of IGA vs. LIN.
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Table 9. Correlation coefficient between CGAMEAN and IGA by interincisal angle

{unit: degree)
Group | Group I Group |1
MEAN S.D. R MEAN S.D. R MEAN S.D. R
CGAMEAN 40.766? 7.0747 0.3085 44,6375 13.6813 0.6803** 45,1321 8.0966 -0.2803
IGA 47.4500 11.7683 (p=0.213) 50.1562 11.7488 (p=0.004) 58.2643 9.7742 (p=0.332)
group | 1A <120, n=18. **5 < 0.01
group !l : 120 £ 11A <129, n=16-
group Il : JIA 2 129, n=14.
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49;- * .+ .: * ':
P * ] ! 1
] * * ! ! * ]
! * i C 42+ * +
] ! G 1 x * !
c 40+ * * * + A H * * :
. ! * ; mood * i
A H * * 4 £ H !
H H * H A 40+ +
£ * * h N * :
N R : ; * .=
; 52 ;
2as + [ '
] * ] : N
] ! : * ]
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Fig. 7. The scatter diagram of CGAMEAN Fig.9. The scatter diagram of CGAMEAN
vs. IGA in group I. vs. IGA in group III.
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. * ; + A7 A4A 485F FF73 A} small
¢ * s ; (S)d AAAE = 195 gigiches Ho] 72
45+ +
n . L t gt don AsRd. BFAsdsza
E B * 4 !
A o * ' (CGAMEAN) 9] A4 (SEX) o %7 Ag
308 . Foooo AE eRY Ad, #9% A gdd
; (Table 11).
154 : Az $3(F% = HZ Habit)o] w2
o !
: : BT A3 22 (CGAMEAN) 9] 3 # 2 719
o e s e Aol 7b QeA zAFEI Y vH(ANOVA) el
6 aa 60 72 = -
16A TT p=0.01e14 F9& 7} isich(Table

Fig. 8. The scatter diagram of CGAMEAN
vs. IGA in group II.

12).

BEA 4322 (CGAMEAN) o] 33 o}



Table 10. Difference and correlation coefficient be- 3 A A AL Table 130] AA)skadc). A4
tween :igr:t 'and Left of c(GAltre;atnve t)o Hzzte] g oAty A= #ES
Axis-orbital plane unit: degree . N

P z, AR2A, AFER, 44, 3523 A2,
MEAN S.D. - 2-Tail Prob. R overjet, overbiteFoll4 ¢4 F94z Jd<&

CGARt. 349167 8.442 0676 051554 A1l A3}, overjete} overbiter} F8 w4 E

CGALt. 354375 8965 ’ Al e = e},

MEAN  35.1771 75776 :

~p <001 2) A4 A 27 e tahed

p . N =
Al AXZZ(IGA) 9 HTS 44.11019 2

Table 11. Difference of CGAMEAN by SEX and Inter- _\‘Té F over-jet9] oC}:_‘o: 2.7lmmo] 9%4_37_’ gg F

condylar Width {unit: degree) over-bite¥e 2 5lmm<e2 vhebi}ch(Table
No. CGAMEAN S.D. P value 14) .
SEX m 33 342424 8.2520 . i ) !
0.2084 H !
f 15 37.2333 5.6255 R * i
S50+ * +
w M 36 354861 7.0078 1 *  w :
0.6297. ! ok * H
L 12 34.2500 9.3723 H * ok X x H
c 37.5+ * .ox EEO 3 E23 *+
. G H * L2 2 . * % !
m : male. M : medium. A Pk * * '
R: 4 * * ok '
f: female. L : large. ' !
25+ * | * +
H * i
] ox !
Table 12. Difference of CGAMEAN by HABIT pattern ! . 4‘
(unit: degree) 12.5+ * * +:
Habit Both chewing Left chewing  Right chewing [ e
15 25 35 as
CGA 37.61 30.80 27.25 20 30 40 50
. CGAL

(No.) (35) ® @ Fig. 10. The scatter diagram of CGAR vs.

ANOVA TABLE CGAL.

Source of varijation SS DF MS ' F 'Signif of F

HAB. 806.402 2 403.201 9.588 0.000**

Residual 1892.343 45 42.052

Total 2698.745 47 57.420

**n < 0.01 SS: Sum of Squares. MS: Mean Square . DF: Degree of Freedom.
Table 13. MULTIPLE REGRESSION EQUATION Table 14. IGA to Axis-orbital plane and OVERJET &
dependent variable CGAMEAN OVERBITE.
ESTIMATE S.E. 95% Confdnce Intrvi MEAN S.D.

A

BO 3722156 271370 31.76688  42.68724 IGA 44,1146° 12.4119°

A

Bl -3.04570 0.83238  -472221  -1.36919 OVER—JET 2.7083 mm 1.2958 mm
N

B2 246732 096530 052310  4.41154 OVER_BITE 2.5146 mm 11174 mm

A A

—— -
¥ =Bo +B; OVERJET + B, OVERBITE ( 0e : 45.21920)

— 20—



Table 16. Difference of IGA by HABIT pattern

A A 22 (IGA) S A¥ H 57 A Al AAZZH(IGA) o 23 o 34 4
OW)ell aid -2 A3, 98 A= %A} AlZ Table 170 AlAJsigict. 7o wyjog
o} (Table 15) . Haed v & A, A4 AA 27t J

A% 3 (Habit)o] t2 AA2AIGAS £ oAE Fauss A9 43, 23 3
HEAZle Aolslb YA =AW u Ao, XA o) oJae W i),
(ANOVA), 4% p=0.0514 & # stet AubgFAl A FE A F ZA
7} 1%l eH(Table 16). AR fEEHE TF 17, 234 9 233

2 fEEE 5 27, FEA, 234 4 A
Table 15. IDAf\f;.r:::e of IGA by SEX an? Ir:en:::ndy; i]i -‘r’r_‘f—_il{— F<& 370w “T"°‘], R °o]:
ar ] unit: ree
° Alo) w2 FA277 overjet7re] AH A
No. MEAN S.D. P value As 2A8d wh AF 39 fA5F p=
0.050 = AIFARRAS B &= A9
SEX m 33 454242  11.3055 I % g & & uss
0.2830 (Table 18).
f 15 41,2333 14.5637
W M 36 43.7639 11.5452
: 0.7385 Table 17. MULTIPLE REGRESSION EQUATION
L 12 45,1667 15.2484 dependent IGA
m: male M : medium.
- female. L: large. ESTIMATE S.E. 95% Confdnce Intrvl

0 32.81582 3.93764 24.88500 40.74664

Habit Both chewing Left chewing Right chewing

A
B
A
(unit: degree) Bl 779739  1.40068 497628 10.61850
A
B2 -3.06772 1.20781 550037 -0.63507

IGA 44.64 38.00 45.63

A A A A
y= BO+ B1OVERBITE+ B20VERJET (6 e; 95.20749)

(No.) (35) {5) (8)

ANOVA TABLE

Source of variation SsS DF MS F Signif; of F
HAB. 214.959 2 107.480 0.688 0.508
Residual 7025.661 45 156.126
Total 7240.620 47 154.056
SS: Sum of Squares.  MS: Mean Square. DF: Degree of Freedom.
Table 18. Correlation coefficient between IGA and OVERJET by guide pattern {unit: degree)
group | group group 111
MEAN  S.D. R MEAN S.D. R MEAN  S.D. R
1GA 43.2647 12.2118 0.1303 455000 13.1529 -0.1864 429091 12.2512 -0.1599

OVER-JET 26471 1.3780 (p=0.618) 3.1250 1.3365 (p=0.431) 2.0455 0.7891 (p=639)

group ! : CENTRAL INCISOR oniy guided in protrusion, n=17,
group il : INCISORS guided in protrusion, n=20,
group 1l :  INCISORS and CANINE guided in protrusion, n=11,



Table 19. Correlation coefficient between |GA and OVERBITE by guide pattern - {unit: degree)

group | group bl group 111

MEAN S.D. R MEAN  S.D. R MEAN  S.D. R
IGA 43.2647 12,2118 0.7225%* 455000 13.1529 0.4881* 429091 12.2512 0.5317

OVER-BITE 26882 - 1.3541 (p=0.001) 27000 0.9921 (p=0.029} 1.9081 0.7355 (p=0.092}

*p <0.05 **pn <001
group! : CENTRAL INCISOR only guided in protrusion, n=17,
group It : INCISORS guided in protrusion, n=20.
group IIl : INCISORS and CANINE guided in protrusion, n=11.
; : i
H * * * § H *{
at P N 3.2+ +
o : e i
1 3+ * * + I 2.4+ +
T : T : H
E ! : ! E ! * % * :
! * * : : ;
2+ * . 1.6+ +
! ! io% * *
; . . | : 2
i* H S * ]
1+ wk * 3 .8+ +
;; * 3(‘) 42 S; ; 6;‘ ' 723. 7; %33.2; %42. 7; . 52.25
24 36 a8 . 60 28.5 30 47.5 57
1GA ' 16A
Fig. 11. The scatter diagram of OVERBITE Fig.13. The scatter diagram of OVERBITE
vs. IGA in group 1. vs. IGA in group III.
bt et et pee s e ool o2 AH22(IGA)Z} over
| biteztsl AFABBAE ZAIUA uh Ay
o TEA FAAZ FEHE 1704 AdA 4
“ * * 3 r=0.7225% fel+F p=0.01c14 APz
. * AL 1w, FAA) Z2HA2 FEsE 27
% 3:4 ok * % :r N4 AR AS r=(0.4881% +orE p=0.05
€ e e . oA ARARBAE 2god AAAA 2@
o . i #H4 FEHE 3FNNE 4943 p=0.051
,‘ p=0.01o14 AF4FAAE £ &+ siglc
P e H (Table 19). ofell =3 plottingg Fig. 11,
Kl * : 12,130 A4 8ki e},
8 24 a0 56 T
16 32 a8 64 .
16A 3) AL FHz st A 2ol st
Fig. 12. The scatter diagram of OVERBITE A F22HCGA) T A A X ZZ(IGA)
vs. IGA in group II. o zpole HEAE FAZoA 8.68%L ¢35



oAlA 9.20001%iek. o] Azt t-7AA A

%, %9 2AE A H(Table 20).

B A4 2z, H3E A AXEA a8
ol FAzEel Aololl dlE 95% Al=F7H
Table 219 #2319},

B AR A224(CGAMEAN), A4 &

27ZHIGA), overbite, overjet7te] A¥Alziz

tlo

AE zA319d v #EF A4 Fzza)
overjet7he]l Ar@A4 r=0.3695%, Ax =7}
7 overbiteZtell Al ATAE  r=0.5687%,

overjet®} overbiteZlo) Al A@BA 4 r=0.4159
2 FYFE p=0.01004 =% APaAaA
E Bov, AT A4 F24d3 Axz )
B Ad A2z overbiterl, zz A4

Table 20. Difference between CIR and CIL

(unit: degree)

No. DIFFMEAN S.0. 2-Tail Prob.

14.422
14.711

CIR 48
ClL 48

9.1979
8.6771

0.676

Paired samples t-test. v
DIFF = 1GA-CGA. CIR = IGA-CGAR. CiL = IGA-CGAL.

AR 273 overjetZtoll A= F94F p=0.05
A AY AHBRAE B 4 gudH(Table
22). ool & plotting Fig.144 4 1974 =]
off A48kt

HF7 A (IW) ol B2 HFA4 He4a
A AH2Ze AdARDAE z2AE9Y
Bl FoFE p=0.05914t  AAFAUAAEL
¥ 4 8l3ich(Table 23).

Aol ut& B A4 327 (CGAMEAN)
I A4 AA R (IGA) S AARA S 2AF
A vk FA+F p=0.050]4 AP ABAAE
£ 4 3l (Table 24).

5 Ash A7}
A FEol BYshe FL 3P0 throld
HE A4 #H27H(CGAMEAN)# A4 24
24(GA)S ARBAS Adrgtc AR
FEGAel BE BE A4 H2As A4 2
HNzAe) 4BBAE AT 39 FA4F p=
0.05014 A A4DBAL ¥ < 2AsleH(Table
25) .

Table 21. 95% confidence ‘intervalf on ARTICULATOR

n Sd Xd 95% confdnce intrvi
DIFF, 48 13.931 8.938 { 4.001,12.975)
CGAMEAN a8 7.578 35.177 (32.98, 37.38 )
IGAMEAN 48 12.412 44.1156 (40.67 ,47.56 )

n: number of subject

Sd: standard deviation

Xd: mean of DIFF,

t: Xd —{0.975,n-1) Sd//7<Md <Xd +1 (0.975, n-1) Sd//7

Table 22. Correlation coefficient between CGAMEAN and OVER-BITE, OVER-JET (n=48)

CGAMEAN IGA OVERBITE OVER-JET

CGAMEAN 1.000

IGA 0.940 1.000
{p=0.525)

OVER-VITE 0.1472 0.5687** 1.0000
(p=0.318) {p=0.000)

OVERWJET -0.3695%* -0.0283 0.4159** 1.0000
(p=0.01} (p=0.849) (p=0.003)

*=+p < 0.01

_._.23_.
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Fig. 14. The scatter diagram of CGAMEAN

Fig. 15. The scatter diagram of CGAMEAN
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Table 23. Correlation coefficient between CGAMEAN

Table 24, Correlation coefficient between CGAMEAN
and [GA by SEX

and 1GA by Intercondylar Width : ..
(unit: degree) {unit: degree)
No. MEAN S.D. R No. MEAN S.D. R
EA 36 35.4861 7.0076 CGAMEAN 33 34.2424 8.2520
M CGAMEAN ° 0.2524 m 0.0092
1GA 36 43.7639 11.6452 IGA 33 454242 11.3055
L  CGAMEAN 12 34.2500 9.3723 -0.1803 f CGAMEAN 15 37.2333 5.6265 0.5079
IGA 12 45,1667 15.2484 1GA 15 41.2333 14.5637
M : medium. L : large. m:male. F:female.
Table 26. Correlation coefficieht between CGAMEAN and IGA by guide pattern {unit: degree)
group | groub I group i
MEAN S.D. R MEAN  S.D. R MEAN  S.D. R
CGAMEAN 36.5204 7.3431 0.3461 33.3000 7.0195 -0.10086 36.5000 8.8261 -0.1558
1GA 43.2647 122118 (p=0.174) 45.5000 13.1529 (p=0.673) 42.9091 12.2512 (p=0.647)
group | CENTRAL INCISOR only guided in protrusion, n=17.
group |l INCISORS guided in protrusion, n=20.
group Il : INCISORS and CANINE guided in protrusion,‘ n=11,
IvV. zci,s.?‘_.:‘l- lg_<l _T’_?_|' ;}_4.22,23,29).
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oldl, o|Re AT zte]= 4 Kohnot (INX, INY)ztz F&w, o|sfe] 37 HX

ol AL AZYY] wWiEez AssHz, A2(2.564, —3.183) |3 ct.
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CONDYLAR DISCLUSION (B)

ANTERIOR DISCLUSI(?%)

Fig. 20. Diagram between sagittal condylar guide angle and incisal guide angle during
mandibular protrusion.
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&elAle] 337o) AZsoAgd 44
Aol obd od oo ZIALEF
7k 7besta, FAlel AA FAl ol
o] besteizkn £, whebd, 2ok o A4
o 4EFI FAE AZHE 27 AdAe
AZ el g A7t Aado] of glefok 7
Aoz Agot.

e Ald Dp2Ztoj Tfshod

£ Aol A4 ez miA, wiapy
Aol A 2 44.76°, % 41.90°, ZH$HF 43.33°
olgleom, z9E7te] t-HAAHN FAF Aol
7} 819l o= (Table 4), A7) AlAE A4
sz 7ol ## 35.46°, ¥ 34.92°, A F 35.
182 395709 t-AAAD 44 Fodd #
7t 1=k (Table 10). =haba AAdola] )4
Hazta A2 S wiaA], A4 e
ojx dZFul vlmar Fubsicin AE o}
£E, o A& GysitV m¥gH o] Md A
Ak sh2zbel W 33, Aull'"e z 37.7°, &
36.02°, Isaacson®®9 = 35.11°, % 36.02°,
Posselt®} nevstedt*®e] T-uj g 7o) o3 3}
F27 HE 40°, Nevakari?®] 255
AR FAAR ] 9%k A A F27t 45,
Lundeen*”¢] Lee pantograph systemo. 2 7
%% 45, Kohno%-"el 3t ¢354 d4ad9
< o83 AlZA 38.2,, o|l5We oA F
ARl d SFa2 s 47.400, % 45,
03°, 71529 pantronicg °]§3% Axtnz 7t
2t 36.41°, ¥ 35.63°9F wjwa) ¥ = §4Hg
ARE AL 4 9o, P22 Olssondt
Posselt?®*3»7} FH-planeo)] o3 352 7}o)
Ay g 7o 10085 o AAAG
32 g Ade A AAE A,
2 dFolA ASE FokA] ASuidelA o
< FA7t Az da2A g olfE, FE 9
A AR Ao A 2t s el Ae] A AF
%=o] FH-plane® axis-orbital planeo =
Az 23 ol fx AT —AMA o] F o

K



He AY ZA He Ass #ot —Agerber
9} Carlsson*¥o] ol os) &43 FHz29
AR whAA ALl o ZH3 el A
8o HEAr) Fda g B39l Carlsson
2} Astrand, Agerber$}l Carlsson®®el] 23k +
Wiol 9 §9 FAG (e FAL) HAR
o Auke 71E5E AE oE E&l o 27
AeAE olo] e AN FAHZ 2o 7
AxE A3 viad A3 FAFAY (e
et SAAAME 2 Zolrt Rk B
9}, Olsson#} Posselt’®®r} A= 3 Aty A2
o] exllA Ar)E #HRSE, ofF 255t
gEloiA vehd Aoz AleEd.

377 Aol wdE A4 #HzAe Aolg
A g #3520 Ast Medium (M) 4=
HE 35.49°% %, Large(L)Y=} 34.25°2 =
atolzl glglow Aol i@ A4 mEA
Aol = gl ek (Table 11).

2 oA face bow AFgA] 489 =7
AZF A57F A7t small(S)el dAAAE ©
1= glgled Aol FH5&= b (Table 11).
ol Az Ew Whip-MixAte] face bowr}
gl 57t Aol YxE APEH g
7} Qefol & ez Alsdd. AUEA, A
4 #2724 44, Whip-Mix 8500A 37
9} condylar guidance’} Z2A&vA}e] tigthA %
| HE 225 FAT 4 9 242 A8
S Ao AzsEle, wels old dig nH=
ojof @R o2 Az}

ko

A oy

2

oAl &t Hx|22to)) ofstof

Al Ax gz wbapA Ao A4 51.51°, &
714l Al 44.11°%cH(Table 5,14). o|AL
Kohno"9] 46.4°9} ®]l 54l —Kohnotv 71E# =
ol m¥Hw, — ANz A4 27y A
o]7} Kohnos2l o= Ax2zto] 8.2
aA Jdepgn, £ dFoxes WAy A
ZH o)A 8.18, AN AZAA 8.93
AAz7e] o} 322 1}eh kohnose 9
FoF FAE AFRE BH

AL odejstA] 24T & YIS

vEdl  overjet, crowding® A% incisal
level, labiolingual curve, overbite%o] =LA
olct. AA 2L dete WHEEA FUTFA
FE oA Fad 9% olddx, o}
o fexel A=Z syss UMY Blo|
ALk, overjete] A% Aol Aokel F4
=9 27y A4 P B H=F

T
overbite®.tH= overjete] AX ¥ AL
A o] Fadichan duA Yoo,

& A7 A overjety HT 2.7lmmeolY L
overbitet #HT 2.5mmo] it (Table 14). o)
overjets} overbitex 2 AABMTE AA]7)
@t Aztee, F84 54 xA<l 2mm
ghan BehrlE EehEhel®, oz ut A Adake)
o] o]EH AEIE QuislEs HEANE Jehiy
q AAF A4 overbiter 0~4mm?®, ==
BT 4.5mm®>70|3 1042 deep overbiteE
A4 el wang b geh. B dTol4
9] overjet®} overbiteZbe] AAI-L AFTA4
7b0.41592  AREA (p<0.0D 7 Ul
(Table 22). webA HALG AAF=e 24 A
AN-o] AAg 73 9 FABAd gE2@ctn
Alg g},

FoAEe 3ol e A HAAEA} 2
2 slojo} 3lm] AHrba|A Aol AXFo] Adwimt
29 A" A= of Fosda
cperzsslan) - 2ol Foll & WlALA Aol A Al &8
Aot AAR Aol sl rede 50,9602 AR
27 51.51°% Ae¢l A (Table 5). A=
tEEet AX2AY ARAdS =AE gt
vk A 0.49322 AR3A (p<0.01)
% 3cH(Table 8). A4 AAFE=E dhot
AvhE5A et AA L} Aok AL A
o AEFQ Y olFolxctn Ba Aot

St

#% (guide) £ S+ EA okuH 4@} A



ofitel JaFe vlAek®, maol A W
$54 %2 A7} Bejsi AAH ko)A %

wolFA dse £FA% AFA FEA

22 deoHdoer JehlE: Haoloh, welA
2 AFold FEFE 3RFE vhro 2R
27te] WEE Adugit. & FAAqow
FE5= 73, ""*ZI Y FZAR e
2, 282 AAAA fEol Felshe oz
el A2z overbitezbe] AM@ Al E
zA5HGR o, FAAE fEdE ToA 4

BAF7E 0.72252 ATFAA (p<0.0DF 2R
2, FAAY FHAARZ fEsv FoA AT
A7 0.48818 A@AA (p<0.05)F 2 At}
(Table 19). weztA  overjet’t 2AE o
overbite?} #AAw AzxlZ7o] AR over
bite7} Zolxmd Az Z7to] #opzl= A FHr}
ol ek Al gt

et 5o ofelspR] A FelA FAF2
Azt 45 44 AAE Ad HF= 2
2, b A$ole abFEst gcped #ebst
of 57 Aelo] o HA2AL ulms] B
et #57F A7 Medium (M) 2 3
43.76°A 3, Large(L)Ys 45.17°2 Hcp& 3
o]7} 9ldlz A tox WchE Ao)7} 9l
(Table 15). ‘

o AlAt Dp22tn} Hx|2=zbe) Aol Thstol

2o Gnathologist5-& &}et& 7} AbelA A
o] Axg wa} e Ao 59 pathrt
F1E webd veeE A xR st
shift s}l shift® 12 FAa¥e aF
9] Aolglo] FA] myo] o]/fE AHolztx A
Haln oy, o, zdae Aol olg}
Zro] B 7tst AR R2zte] A A T3

J

g2 AR & 497 o woa g

akel kel AA 9 AR (HA2A) o] AFE
(A A+ _:q»g_z})_y_\:]. o] & sHelsiched, dlelFol
AFA ] FHote) mF A oha} 33
st A S FEAE ey, wed  m¥elEg
trauma =+ oA H#izle] Frlsle ub
W, A4 B2 zs vaaa Y3 A Ag

QMZ"‘ﬂOH di

Ak, skt 715 EEFY 4EY AT
A5 AFAAANA dHFEE YFoe A
Az sAdg.

o] AukslHolN ZFRAFNE FF +E
A, A7t AFruc HJAsh F3h A5
E AT Wgerd AL ALET et
(Fig. 21-A) whgdo)], Ax 27} I5zuc} o
Hetslod 25 dEE ATAIE $Ege
2 3AsA Ao (Fig. 21-B). oAl =8 =
T2 Al dekdlold ZhAbr] A=

Fig. 21. A: Direction of condylar rotation

during mandibular closure when
incisal guide angle is steeper than
condylar guide angle.
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B: Direction of condylar rotation
during mandibular closure when
incisal guide angle is flatter than
condylar guide angle.



2] A A AA 22 A1 Az TR Zpelo] df
AT FeTel A5 sde] Az g & 95% Al T2He FAH wokd 6h, wAA

= Ae Az Wik Zie Aol A 4.613°~11.739"(Table 7), w714l
1S 22 4 QA AE 4.901°~12.975°(Table 21) 24 w2k A

jerky3}F-Eo] @ Zolrph, ool o]

°§‘~ ofr
off o2 12

N
-

ol 7ls EFAE AT F4EE & AARA) A4 AAzAR 5°~13 o
273 ggd TA4 AFEol dadge A Aoz A 7Y olEL oS
258 oA sl ofEy AT wike =23 sl F 3
2 57t JAA, ATl aeze AFIE 2 ATelA A4 Hzds "Ax 2z 4
o ZAH=L AAAIR FFo] AFHE By BAE AR w), A Al A AL A S
o2 H}57t A4, 2 AZTEL oelBz 7 7b 0.37932.2  ARIA (p<0.01)F 2yct
& MTFEY BHEE AAAZI. old I (Table 8). o7& Kohno%5e| A% 2ol A
HollA Zu 2529 283l AAg AAH vebd ABAF 0.329F Bell5®9] o}A] oA
=of o) Fo] A7} o] FolH g wube] 2% et FAER =5 wle] dreld #A
<2 22 AT FHEI AiasdH 4 TN RS 2 A AAETRY We S
et A4 D’Amicow A7 A ABA0.44) % WA AHA—ol A& Corbett
interlocking posotionol]l l-&wl Zub ol Aul 593 Huffer®®e] ZAztel Fddch —ol$ #
TEL AFH D, et A mx SuUE A A3E Ade. Guichets] A4 T34
AL AR AE P FFAE S a4 Bl 48] o179k, Lindblom® 6007 & dAko
o] uh-gol 4] —Z%Er?:iﬂr 2T AHA=L Ao 2% 39 4% 2, Hedegardd 9A#3
A AEHE P9 F2 AaAohy vay A ez & 10L%oﬂ A3 o7 ATl A
o nFAAAE ol AYelA wA Aol Gvke B9 WlaE )

5 AAst agdAgAAelt AFAz e AAle A B 25 lA A4 2zt
5 S5 2o 8= Aget 3 A2 4RHLE w2 Sdd. F,
45 elde] 99 Aulg Huka ey, o Stuart7} A A7k}l 7% (Interincisal angle):
ez ohgiFe ek Arid wis o 125" +5°7} Akl 59 HFFA —o] 2L Wasson
Aok a™zgom AaAzae .z o o3 #ZF= 3 Ricketts7} F 3wt~k
A% ABARo] ofd FAl7} oprlE Aojmz & EAAEE AR, eluc ze zil,

235 ML A A 2te] A4 27t T AT 7HAE FFE 3FRE el A4
Bk AAZ o aAg s Bojo & W HRzzn AR 2Azke] ARJAE AR
7} globn Alg st v, el WF(120=51A<129) o) &
£ ATl A4 s2ts) Ax gt 3 2ZAAR ABA S 0.680322 A (P<
o E vlms| & Az, AAz2e) A F2 0.0F veblln(Table 9), olxch ZAv
Beb 2 757 WAl A 69% (48WF 33 Z A4 AL JHAE RN T AR
) olgl, mrdeldE 75% (4893 36%) AT & 5+ dfie. weba Al "yl gl
oldnt. A A2 AXz2e Aol = AR A5 A4 F2743 BA 2270
AHAGRlA 2 6.747, - 9.61°, A2 HE ol AddAst 2A EAdtn Azl
8.176’]21 .7 (Table 6), L7 gl 2 AT SlA A9 37k4 el
8.68°, ¥ 9.20 ¢ AT 8.938°|3rh X Aol o2 A4 FEAs Azt 4
(Table 20). & <79 A5 @Az A vl e Ut A4RAAES Bolx o
ARA o) gol gle Aoz, <&+ 70%el ket (Table 25). AW zbolut FHFAe ol
Bl A AAzA) A AzARG o T AR EAAR AA2e) A4 Aol
AL 2A veiEe. o] AaE ko= ) = 44 o= ARAAE JepiA Wkt



(Table 23,24) .
® ATE
o] Qlzkel] Aol7l Y& Roll ol A4 4
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rrs'ol 5 AT /AR Usich(Table
14). ojZlol wt& A4 Hz7 o AHzzte
BEAZe Aol s Amingkdd v (ANOVA),
Az 5ol wE HE A4 HzAe HEgre
atol7h AdAHR o (p<0.01), HA 27
HBELY zelw AA=A st (Table 12,
16). o] AL AAgHo] HE<l AAHAE IS
IR A4z 7te] Aelst ki A
2+ 9z Z’xli?‘—l Aol Ucka =
= e }ismr
59 %%i% A 2ol ol ko] ¢l
Av Aoz Jepygowl, Table 17914
& uie} o]l Ax fEdo] i wAAS
4% 58 Av|E sAE &
A43ln AR Yoy o
A ofd FAHZ gl
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H A4 2ol oldl WA Ale] X o}l
"H 8aFo A ¢4 #HyE F L=
Ao w4 o] AAE eldd Aeg 4}
o}

[d

Weinmann3} Sichero] ¢&J3sl= #A-§-7]9
Wil Aar15e Aza FAlo) dojdrin
Fom, Wrighte} Moffett®x A ole} §7]
7 Al 2 ddz He AL A AA9
283 A FA o]FojActm M uFc},
wtebd] Fote4rl AP ado] WYstH oz
ojw <3¢ vlAdm A}iﬂﬂ 7‘15} %

e 474 %

22E A2 Aol Hol
Suam oln Agase

phenomenon’e] 2t &2 3§
TAR oARE BAA§ A

FA%el olAE
‘Christensen
51_6,7.28,31.47,48)

Qg AAAES A S

HF2o Al oEdn AAKY 3, &
HujAol e, BAFrIZe] F4EF,
FAGN} F45 39 HAY 54 T
2] ofo] 42l o)A 7t AR}

A} 2249 FY 2H8 4+ MR 57
Holzlut sle} 7]5-EFol A HFoddt, =
FRAEAAY FAFY FL2 age] T4
o AAE sl AALY B3 E A= F
Aol F& FFok AXRY ojA e HA
Holl A FAF-E] RgE ZAJHO. AX
Ne F AT 3GFEFo ZulaSFE o}
A7l ZolH, oz & olARAZ HAFR
2335 3l o] A F£59 B
—3]_1;}_22,23)_

¥ dFe B4 584 a1y e4q] AAFHE
of tsle] splesql AAzztel =38 #HY
£ 22 AP =), HF A HF27e
Hole WA AClA 43.83(EFEHA 10,
00) Rz, mE7|delA 35.18 (RFHA;T.
58 ) dom, Axzzte] W& 7z 51.5T
(BF#HA;11.88°), 4.11(FFHA; 12.41°)
ot} (Table 4,5,10,14). A4 27z AH
27zte] ol WMol YA A4 4.613
~11.739°(95% ATz i, mgriatelA
£ 4.901'~12.975°(95% AFATF7HE FA F
3 AARE7ol | Aoz uelxiti(Table
7,21) (Fig. 22,23).

NS 2t e

~ 8.85 jhmrmme— o
- 1.8%

5.15 pomemmessms—ew—— -]
12,18
19.15
26.15 pum
33.15  jrame-nemm—

0

o

4 8 12 16
COUNT

Fig. 22, Histogram of DIFF (IGA-CGA) in Cephalo-
gram.
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Fig. 23. Histogram of DIFF (IGA-CGA) in Articulator
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£ 0B oo 2L owl ok oA N
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2. BE A4 Az waA Aol A 51,
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95% AlZ T2 wapAlAboll A 48.12°~54.95°
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3. A A2z A2 Aol WA
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THE STUDY OF RELATIONSHIP BETWEEN SAGITTAL CONDYLAR
GUIDE ANGLE AND INCISAL GUIDE ANGLE DURING MANDIBULAR
PROTRUSION IN NORMAL KOREAN

Kung Rock Kwon, Yi Hyung Woo, Dae Gyun Choi

Department of Prosthodontics, College of Dentistry, Kyung Hee University

Mandibular movements are guicied mainly by three determinants, namely the two posterior
controls (the Temporomandibular joints) and the anterior control (the incisal guidance).

The aim of this study was to evaluate _the incisal guide angle in effort to reconcile a patient’s
condylar guide angle and incisal guide angle, to develop criteria for incisal guidance in clinical
practice. 48 subjects (male 33, female 15) with intact intercuspation, without past history and
symptoms of stomatognathic system, were selected for this study. All of the subjects had not
anterior prostheses.

The sagittal condylar guide angles and incisal guide angles were measured and estimated
statistically by cephalogram and articulator (Whip-Mix 8500A).

The results of this study were as follows:

1. Average of condylar guide angle was 43.33 degree by cephalogram, and was 35.18 degree
by articulator. 95% confidence interval was from 40.43 to 46.23 degrees in cephalogram
and was from 32.98 to 37.38 degrees in articulator.

2. Average of incisal guide angle was 51.51 degree by cephalogram, and was 44,11 degree by
articulator. 95% confidence interval was from 43.12 to 54.95 degrees in cephalogram and
was from 40.67 to 47.56 degrees in articulator.

3. Difference between condylar and incisal guide angle was 8.18 degree by cephalogram, and
was 8.94 degree by articulator. 95% confidence interval was from 4.61 to 11.74 degrees
in cephalogram and was from 4.90 to 12.98 degrees in articulator.

4. In case of the incisal guide angle steeper than condylar guide angle, subjects were 69% (33
of 48) in cephalogram and 75% (36 of 48) in articulator.

5. By the multiple regression equation, condylar guide angle was more influenced by the anterior
teeth. ‘

6. When the mandible protrudes from the intercuspal position to the edge to edge position
the incisal linear movement was 4.18mm (S.D.: 1.30mm) and the condylar linear movement
was 4.38mm (S.D.: 1.26mm).



