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Table 1. Mean age. ANB and Wits appraisal of the sample

Sample Agelyears) ANBidepree) Wits(mm)
Sex : ,
number Mean SD. Mean SD. Mean 5D
Male 70 212 245 2.6 1.05 -1.0 1.72
Normal
Female 70 20.8 2.22 30 099 -15 1.62
Male 60 219 403 64 169 49 3.07
Class I
Female 60 218 417 6.9 1.82 46 3.40

Fig. 1. Landmarks

D Ig AX 9 73
L0123 “Wits” Appraisal : 1.0 mmo] 4
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4) ANB : 0-4° , “Wits” Appraisal : -4.0-0 mm
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Fig. 2. Reference planes

To] ZREEFA PAIA S &9getgon 29
g Ao M BALEE AA AT digitizingF 4 E,
Azl A2 01° 0.1 mm7A AP AZA 7t
o 938 Fol7l A3l TAE 3 & AZL @ o
o] A oe o] FAAEE P om, Tt g
Aol o8 221291 HFo| o] o] H

1. AZA%73 712N (Fig 1, 2)

- 714
1) HP(Horizontal Reference Plane)
~Male : constructed by drawing a line through
sella 7.5° down from S-N line
-Female : constructed by drawing a line thro-
ugh sella 9.0° down from S-N line
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HP
(@]
Fig. 8. Skeletal analysis Fig. 4. Skeletal analysls
-Vertical and horizontal measurements -Maxillary and mandibular lengths
1. Middle facial height(N-ANS : LHP) 1. Maxillary length(ANS-PNS @ | HP)
2. Lower facial height(ANS-Me : LHP) 2. Effective maxillary length(Cd -A)
3. Ratio of anterior facial height(N-ANS/ANS- 3. Mandibutar length(Ramus down- Pog : | HP)
Me) 4. Effective mandibular length (Cd-Gn)
4. Posterior facial height(N- 5. Ramus height(Ar-Go : 1HP)
PNS : HP)
. AN per( | HP)
. B-N per(||HP)

. Pog-N per( IIHP)
. “Wits” Appraisal

@ N O,

2) VP(Vertical Reference Plane : 1 HP)
-N per(Nasion perpendicular line)
-G per(Glabella perpendicular line)
-Sn per(Subnasale perpendicular line)
-PTV(Ptm perpendicular line)

3) SN plane : Sella-Nasion

4) Palatal plane(PP) : ANS-PNS

5) Occlusal plane(OP) : Bisecting the first molar
cusp height and incisal overbite

6) Mandibular plane(MP) : Most inferior border of

Fig. 5. Skeletal analysis-Angular measurements

the corpus of the mandible-Menton 1 SNA
2. SNB
2. A&%E(Fig 3-10) 3. ANB
4. Facial convexity(N-A-Pog)
. 5. Articular angle(S-Ar-Go)
—Skelei‘:a] analysis 6. Gonial angla(Ar-Go-Me)
Vertical and horizontal measurements(Fig 3) 7. PP/HP
Maxillary and mandibular lengths(Fig 4) 8. OP/HP
9. MP/HP

Angular measurements(Fig 5)
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Fig.
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. Soft tissue analysis-Vertical measurements

. Middle face height(G-Sn: LHP)

. Middle face height(sN-Sn: L HP)

. Lower face height(Sn-sMe : LHP)

. Ratio of the anterior face height(G-Sn/Sn-sMs)
. Ratio of the anterior face height(sN-Sn/Sn-sMe)
. Upper lip height(Sn-Stms : LHP)

. Lower lip height(Stmi-sMe : LHP)

. Ratio of the lower face height(Sn-Stms/

Stmi-sMe)

. Nose tip height(G-Pn: LHP)

Soft tissue analysis-Angular measurements

. Nasofacial angle{G per-axis

of the radix)

. Columellar angle(G per-Colu

mellar tangent)

. Nasolabial angle(Cm-Sn-Ls)
. Faclal coutour angle(G-Sn-sPog)
. Lower face-throat angle(Sn-Gn-C)

Fig. 7. Soft tissue analysis-Horizontal measurements

. Nose length(Pn-G per.: || HP)

. 8A-G per( | HP)

. Upper lip length(Ls-G per.: ||
HP)

. Lower lip length(Li-G per.: [ HP)

. sB-G per(||HP)

. sPog-G per( || HP)

. sPog-Sn per( | HP)

. Pog-sPog( || HP)

. Mentolablal sulcus depth(MLSD)
(sB-esthetic line)

10. Ls-esthetic line

11. Li-ssthetic line

w o =~

© 0 ~N ;O

-Soft tissue analysis
Vertical measurements(Fig 6)
Horizontal measurements(Fig 7)
Angular measurement(Fig 8)

~Dental analysis
Vertical measurements(Fig 9)
Horizontal and angular measurements(Fig 10)

3. SAX
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Fig. 9. Dental analysis-Vertical measurements
1.

Fig. 10.

246

~No o ®n -

Incisal tip of upper 1-HP(LHP)

2. Incisal tip of upper 1-Stms(LHP)

3. Incisal tip of lower 1-MP(LMP)

4,

5. Mesial cusp tip of lower 6-MP(LMP)

Mesial cusp tip of upper 6-HP(LHP)

Dental analysis

-Horizontal and angular measurements
. Incisal tip of upper 1-N per( | HP)
. Incisal tip of lower 1-N per( || HP)
. Most mesial surface of upper 6-N per( | HP)
Most mesial surface of lower 6-N per( | HP)
. PTV-mesial surface of upper 6( || HP)
. Incisal axis of upper 1/HP
. Incisal axis of lower 1/MP(IMPA)

CHRImERX 324 45, 20024

=
Fa9on O ¥ 4 HEES 73
o} olu] FAHAE HX] £ 18D (FA A-Nper
1017 £ 353, B-Nper: -469 £ 582; 92 A-
Nper : 0.36 =3.04, B-Nper : -5.04 = 486)°. & 3}
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AtH(Table 2-4).

AR RPE 13 2A 220 vz 33
2D 37 vE&L W BEA EAA

freldol sle Mz ettt detgel Ay
91 94X (A-N pen= Y 2% 1§ 24 wdho] o
e $A2 B ot ATt fo4E(a) 001
A FAHCR %4 g o] Bgon dxjoA
E AR 494E Bolx ¥yt sthEe] Axw
A 93 (B-N pen)E BY ZF F4F () 00010
A EARZ fA% A2 Ho [F FHngAe
stebE ANEAst FAmEael Hle) Fel $X
1 e AoE veyth

2potE dolo A, ANS-PNSE dY BF F Zoi
A fojAel gldlem Cd-Awte] IIF —‘% wT
AZ7F e FAE BUTHR<0.05). M=
31} 1A (Ar-Go)d 3HetE Zo](Ramus down-
Pog, Cd-Gn)7} ¥Y¥ 55 I 5 nddo] F
Aoz VeEtthp<0.001). ZE ASFE A,
SNAE F % dd BEFAA f9a71 ey
SNB¢ ANBE 94 (a) 000114 BAHR
fo g 28 BTl OP/HP, MP/HPE | 25 I
7 FAugEel o & AR YETHP<0.01
-0.001).

¢



Vol. 32, No. 4, 2002. Korea. J. Orthod. sh= 49l

Table 2. Skeletal analysis - Mean and standard deviation of the measurements, and significance test between Normal and Class
Il malocclusion group

Male Female
Measurements Normal Class 1 Normal Class I
Meari 3D Mean SD. Mean SD. Mean  5D.
Vertical and horizontal -
N-ANS(mm) 60.89 331 60.82 350 5749 293 5767 3.21
ANS-Me(mm) 7418 402 73.10 515 69.63 393 70.10 514
N-ANS/ANS-Me 0.82 0.06 0.83 0.08 0.83 0.05 0.82 0.08
N-PNS(mm) 58.98 319 5855 290 55.90 297 56.03 3.30
A-N per(mm) 0.17 353 -0.82 403 0.36 3.04 -1.27 300 =
B-N per(mm) -4.69 5.82 -12.53 720  wwx -5.04 4.86 -13.19 6.3  wx
Pog—N Per(mm) -3.43 6.67 -12.20 839  wkx -4.12 522 -13.28 7127 ok
Wits(mm) -1.04 1.72 486 307 wxx -1.52 1.62 463 340w
Maxillary and mandibular
ANS-PNS(mm) 53.58 311 53.81 3.29 50.54 2.66 50.93 2.49
Cd-Almm) 95.76 471 94.69 510 90.28 359 88.78 461 =
Ramus down-Pog(mm) 8438 576 7668 546 #xx 7990 506 7224 AB2  wxx
Cd-Gn(mm) 129.89 594 123.78 6.20  wxx 121.29 494 116.96 DOT sk
Ar-Go(mm) 5747 4777 53.69 6.20  wwx 51.72 451 4801 520  wxx
Angular
SNA(Y) 82.86 312 83.00 3.81 81.32 2.76 80.65 482
SNB(“) 80.26 2.96 76.72 402 wxx 78.34 2.68 74.24 346  wokx
ANB(") 2.59 1.05 6.42 169 s 2.98 0.9 691 182 ok
N-A-Pog(") 424 328 1307 488 550 291 1450 488 wxx
S-Ar-Go(*) 147.78 573 151.98 731 ok 149.81 6.01 152.01 6.75
Ar-Go-Me(") 118.40 574 117.72 7.69 117.11 6.3 120.99 724 **
PP/HP(") 217 3.14 2.46 415 1.96 2.9 156 3.27
OP/HP(") 813 350 10.64 537 ok 9714 3.07 1194 450  **
MP/HP(") 24.24 44 2744 7.76 ok 2491 4.80 31.35 742 #xx
# P <0.05, #+ P <0.01, == P <0.001
(2) A2 ¥A(Table 3) ARz 5% A48 BA oM, AR E Sn-sMe
A3 nded I3 FEagTy +34 A A5 9 foateE f99e sN-Sn/Sn-sMe’t #o&E
A 2 174 H& Zole FAAA § Felatgded I (@) 005904 BAACZ fog A5 EATH Sn-
F 5 agT FAAA sN-Sne o Z3(p<0.05) Stms/Stmi-sMe® AL AT 1§ 58 2] &
Sn-sMet © ZrobA(p<0.01) Hetd 774 ¥} &S v} H &S H S tH(p<0.001).
Ehfl & sN-Sn/Sn-sMe?}t frel5=% (a) 0.0019041 & Pn-G per, sA-G per, Ls-G per& F 3+ #2)4}
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Table 3. Soft tissue analysis - Mean and standard deviation of the measurements. and significance test between Normal and
Class || malocclusion group

: Male T "~ Female
Measurements Normal Caell = Nl O
. L W iy wen "D e oD o Na

Vertical

G-Sn(mm) 779 469 7834 470 B2 44 69 474
sN-Sn(mm) 5781 405 5064 474 = 5479 410 5711 483
Sn-sMe(mm) 7943 422 7659 645 7389 389 7409 517
G-Sn/Sn-sMe 098 008 102 009 = 1.02 006 1.03 011
sN-Sn/Sn-sMe 073 006 077 008 #=x 074 006 077 009 =
Sn-Stms{(mm) 2638 181 2561 235 * 2414 209 2537 250
Stmi-sMe(mm) 5305 371 5195 423 097 303 4859 454
Sn-Stms/Stmi-sMe 050 005 049 006 049 005 052 006
G-Pn(mm) 6713 448 66.15 556 65.07 417 6445 482
Horizontal

Pn-G per(mm) 2032 329 2027 398 1919 332 1934 460
sA-G per(mm) 433 421 445 495 456 354 430 43
Ls-G per(mm) 1067 534 982 598 1003 434 951 54

Li-G per(mm) 733 602 459 695 = 806 499 540 573 *x
sB-G per(mm) -237 . 628 -810 756 kwx -034 510 -593 683 s
sPog-G per(mm) -121 703 -889 907 x 077 552 =706 781 kxx
sPog-Sn per(mm) =745 443 -1461 669  wEx -573 330 -11.86 638 wkx
Pog-sPog{mm) 1345 198 1344 265 1362 163 1447 289 =
MLSD(mm) 546 1.24 6.24 148 #x 484 104 518 160
Ls-esthetic line(mm) 074 198 220 248  wwx -1.37 1 224 267
Li-esthetic line(mm) 093 236 360 297  wex 105 208 406 322 wex
Angular

Nasofacial angle(”) 3435 38 3319 499 3397 345 3178 382  wwk
Columellar angle(*) 7289 179 6757 1088 *x 7190 830 6802 882 =«
Cm-Sn-Ls(") 9387 9% 9712 1067 %61 918 9648 898
G-Sn-sPog(") 1224 362 1814 556  #xx 1135 3581 1766 512 #xx
Sn-Gn-C(") 105626 823 11079 988  #xx 101.81 810 11045 1093 sk

# P €0.05, *x: P <0.01, ==x P <0.001

= o §95% (@ 000194 FAZe=
1} Bt} Nasolabial angle® @Y E5FolA
7t 2lel7b Al e T

7t fslent et shet Az o] AFHA 93
Z FoA 9 o] F T KAt FEl
Elutth. Ls-esthetic line, Li-esthetic line

il
s
Ml
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Table 4. Dental analysis - Mean and standard deviation of the measurements. and significance test between Normal and Class

Il malocclusion group

Male Female
Measurements Normal Class I Normal Class 11
Mean S.D. Mean S.D. Mean SD. Mean SD.

Vertical

Ul-HP(mm) 8327 407 899 4% = 7743 363 7999 449 ek

Ul-Stms(mm) 206 168 203 184 327 114 281 204

L1-MP(mm) 747 24 911 316 *= 439 248 4698 374 wwx

U6-HP(mm) 7835 351 7120 34 7194 368 7249 373

L6-MP(mm) Horizontal 3006 265 P22 228 3623 232 3674 293

UL-N per(mm) 603 48 483 653 548 431 58 551

L1-N per(mm) 306 474 000 569 = 258 433 040 495 =

U6-N per(mm) 2332 452 2634 500 = 2335 346 2414 434

L6-N per(mm) 2178 461 2615 53 wxx 2189 371 2462 485 wwx

PTV-U6(mm) Angular 2822 322 2705 362 2528 284 2660 271

UL/HP(Y) 11576 510 11384 877 11500 583 11457 834

IMPA(") 9619 497 10180 671 s %38 593 10054 68 =

x P €005, # P {0.01, =+ P <0.001

3) Aot £ (Table 4) AR = @Y 2 folAE HolA] Fth A2 B4

FAA oz Ul-HP% L1-MP7} 1§ 3 a3 oﬂﬂh F4 2 Azl ASA A G-Sn, sN-Sn&
A FAHR FAHUA & Aew ot FF (@) 00194, Sn-sMe& FAFE () 0.054
Ul-Stms$} U6-HP, L6-MP= freAe] gle Aoz H @zt fedsiA 2 %€ hev G-Sn/
Utk FEA o g = Aetd M e UG-N perdto] o Sn-sMe, sN-Sn/Sn-sMe2 FU7F BAA #2/4d0]

33

2k g F3ngtol Fd4dUA ZA vdgey
(p<0.05) et A& LI-N per(p<0.01)3 L6-N per
(p<0.00D)0] IIE 4 wd ‘:Oﬂ}‘i AA 4

B 2 AZGEe A ULHPE 9% 247 9

Aot IMPAE I 74 wdw 94 ;Tﬂ oA
de & FAE BYh
2. 244 I8 EA1IEIR0| H=st=0] | KROJA

WAPN|

[N

=74 FAAA dF-Eo] 2 A AZH 9 A
gtetE Aol Jyzte fel45 (0) 0.001914] Eﬁl
Aoz Fo3t AE EHYgord N-ANS/ANS-Me,
Wits, Z12] 3L N perell ther 4}, stetZe] 2 &8k o]

99w G perel Bt Fsher A2 AFYAY

o=
ARG 7t ASAE FY 2+ FAe] A9 §A
Vet
3. 224 I8 EH1s=20l 018 25 25 (Table

5)

EA4 I3 30T Jdah stetae 1%
w3 wel R {8 S BRI S ul (B4
= gaA 1 SD:ygAR A-Nper: 017 £ 353,
B-Nper : -4.69 = 582 ; 42} A-Nper : 0.36 = 3.04,
B-Nper : -504 * 4.86), *FF=& A4 HA '3}.12 5
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Table 5. Facial type classification of skeletal Class | malocclusion according to the anteroposterior position of the maxilla and
mandible

CHATWAAR 324 45, 20024

. Male female .
Group 1 21 13 34(28.3)
Group 2 6 2 8(6.7)
Group 3 2 30 52(43.3)
Group 4 0 1 1(0.8)
Group 5 1 0 100.8)
Group 6 10 14 24(20.0)
Total 60 60 120(100)

Group 1 = both normally positioned maxilla and mandible

Group 2 = protruded maxilla, normally positioned mandible
Group 3 = normally positioned maxilla, retruded mandible

Group 4 = protruded maxilla, retruded mandible

Group 5 = both protruded maxilla and mandible

Group 6 = both retruded maxilla and mandible

283%, B3 dotZo] BT F gH st A%
= 200%2 Jeigth 2g 23olA AekFo] Awt
ARG 7 5-€ 83%° EFaA o, storZe] F

X8 A7t 641%F AA BT

v &2 % D

of e 2ME majsior @k Wylie9} John-
son& N-ANS/ANS-Me H] &) 081 o An)=
o]#} 3% 2 Burstone S23} Scheideman £2& &
27079, AR 0812 Ao A 37t o] 2 v &S
Bty stgder olg e vy BT oz B
natgon, AFage et 72 599 B
= 734 082 - 08322 Fi9 o]z} glon =
o] AW FFnA o] WIET & YF-g Bt}
I 9T B AFiA 234 13 3 adel A
b 117 ¥l 082 - 08322 Yo AolE B
olx] gktor FAuFTHE Y TF Hl%3 5

250

AE 2k & 7 P aFFAINE Add 173
(N-ANS, ANS-Me)o| vl u 2 3429l el & et
He Ag ¢ F 9o 3UH aA4E Fduddd
I Jy B Aozt glgdth

FAA ] it A, st ATEA #AAE B
F& A-N pers} B-N pere ti§-£9] A4 3t
ot 244 Fx37t gle AF 44 0+ 1 mm,
-4+ 1 mmZA A9 ¥]&3 AE HolFa §lon
HU e 4zte] Aol7t e Ao RadHdnh
Burstone S2& N perol] t1gt AHatel2<] 91271 9
Ao A ezt o o) Atk g o) &7
& AreA o A YAt sgen P 5
2 FAAaFAA Gzt Aol gtk e
b 1§ F32FNME F3t Aole e &
tth. 298 Bl A-N perd 9 2% [IF #%
wire] A nFTEY: 42 AR vgoi) o
Al A g p<0019| A BAALZ F94de] A
Elgton B-N per2 94 EF g 33 uirol
p<0.0019lA] BAALZ frojido]l Al AL Zlew
et 244 5 #Ea gAY st ARt
A mgre] viel Tl fX8a e AR Y
1335 ¢=3

FAA g A, stz AFNA #AE B



Vol. 32, No. 4, 2002. Korea. J. Orthod.

I E & A33E< SNA, SNBy A A m &z}

B 119 w9 Lol 17 $Aagd s
A} kel Wal A ek, B3R

o] Hl @A} SNAE #}ol7} gla SNB“}O] 1g=s 751
agTo] P 2% Fe Aoz vehgt IF
DT FAETTEIH] SNA B melA] R1ede15>,
Hitchcock”, 2.9 #Pe = 77t x}om oz 89
91} McNamara” 9} Henry%), Renfroe” = ZFe}ato)
T X geta st om uiH o) Drelich® s} Alte-
mus”E AW 9AAG T Hudsict setze ¥
Bloll thal Adams™= B A n@Ae 17 2422
) Aol g AT & AT g ot e Y
$o] @A E sletze] 717t FARFART T
§ PAREEAA Arhn Basdna,
T gt AetdZel Al 933 B ouk oy
o dsterze] AdA, AdE o E 23 A9
87h sed etz HuH olg ushie
ANS-PNSE= [IF S ngelA BAagdae &3
x| ok A9l 2A vehstem' sfetzel A o
£ Ueifle Cd-Av o A9 p<0.05o A 2H-& ’“‘IE
Holm gled 2ok 47 e Ar-AS s B4
o I8 P adrS vud 23 ool %’i
oo Rueeich setzel A, ulE Aol vt
Elll &= Ramus down- Pog, Cd-Gn, Ar-Go& ¥4 =
T+ Oe Fugo] Fdudaro fo49A4 2
Al %E}‘A&%H](Ro.om), ol I¥ #¥uge F&
gehgucke slebzel A5 el ola) ¢
AETHE McNamara® 9] A} Y3k Aolw] 1T
w T s A shetR e Aol(Ar-Go)9t shetA)
2ol(Go-Me)7} ftha gk 24 o Ve A
LE} 3 ”ﬂr APe ARDETI 1T B

to] B 1 1—3—%—@?—%1
<l

?2
L2

? 19 %] ohﬂ
e 9 AART T A &
ATk Artlcular angle& dAk| A gonial angle® o
el g ¥y ughtel Adudritt o 27
Uehget o AR IF 3 agTolA std3o] &
IR Aag Hols A #Ho| Ytk

FAA A g FAFHe] AT gt
o2 B v)a) g Aolutm skhEu® PP/HPE

FadwT 15 2w 2l Zol7t glgled
T BT Utz ztel 7} glol FAE Rl B
27 P E ¥WYS Be) 2tk Schudy™' e ot

a 71 7y Zan F8 st
¥}
]_

M3} sletg o) o
Ao A OP/HP, MP/HP7} A} m T 13
FAnETAA g 25 A4 UrEWr A% ﬂ?%i
G $A RN AT BAR RIFRANE
oA WAe G| Atte g BAFATh

¥
fr
—Ii
°
S ol
B
=
i
_OTL
o 2
iy
e

O

4 AR BAH Qe AL of
= B3 gle Azl Alvith dEA 47} |
$om Hershey” & 7719l dz49 o
=AM 9239 Qe o Zshe AL Bt
Faltha s}sich. Hambleton™e $3nd %4
uz} 3% FAFY d¥o] AojFozn 2 )
o 2 22 Wk o thyatA LAt
g ed ZAAFA Bt Y wgAtelA &2
TZo) i d2F g Wagde o g
2 A adA BYugALY 22 423 94?'53
o] #ate] vlmwE A7} Fesi
Az Atd 179 3 Azl € vgdA G-
Sne AT U7 BT 7l 2oz} 9
Aot sN-Sne [IF ¥4 mfwolA o ZA Vel
o o] Aol FgS& B sN-Sn/Sn-sMe2] H| =
fodo] A el Powell® Humphreys™:
sN-Sn/Sn-sMe7} 0.7 ull dujAeo|gln ke
2 e FAmFFANE 0747 BastgdEd 1
‘E}L —r%‘ﬂ@'i"oﬂjﬂt O77i Zl' ﬂ 9‘ H‘EE E]—o%
T 2R agolA i 174 B8 st
o] ¥ Zo} Wol FAtol Ueldth Legan® Burs-
tone™ & Sn-Stms/Stmi-sMe® 0509 o] Bt} Zo
M Vertical reduction genioplasty® 2# & ¢ dcdx
stglon FRadtdd B APV 049 - 050
o2 BuH v ey B AFae EAE 049, 9
A 0522 UobA oAb et & Re g eyt
Robison & 134 %a%zﬂ o we} W] 3e]
7t 08 e Bolvtn Radged B A3

o

251



1745 XDk 23&IAM

Me 729 Eol& UYellE PnG pere I 3
Fra Fdagad F9490] gl Nasofacial
angle®} columellar angle2 [ ¥4 2@l H
ZHA ekt on] diqzke] 2ol & {131t Nasolabial
angle columella®) AAIES 7 B¢ A&
BHrlshet AFEEH d=lo] wiQle] HlE] HAT
2te 222 Ho|=d'” Legan¥ Burstone”& o] 7t
o] o ZQl A gt AEL ofnlahy A NS
A e Fe2 44 TIANINAY B dAXE
T AlAck gkn QT B AN e FE
w7 U5 FARFT 7o) 2polzt glof 2o 3
Dol ApAzte}l dxetg o FUE oL
RA Tt

gatet Az AFwAd fXE E¥, G perdl
e Aot Az ded AX e AT 1
H 2R 2ol zol7k gl ot skt Az
AzZ A s} vlEEA IF P ngTol Fdudt
of vl&) ges] Tl YRR Ft Aol
2191t} Holdaway?e A7 o5} <tro) )
o] - FQ3tm e A2F o] Rl U3 #AH
FAZL e I8 FEnddres d
ol {7} Z1EA o] e FHAA HER T4 X
RoZA Aok 29 3P esthetic lined)
B udto] AAndrETY ded o
A9 x| ghn Eadtgon ojs B A+

<)

el ro D glo
-~

o

=

Fed ey YA E HwadS W Ls-G pere
dol gA Uetsten Li-G pere 2319 #9
| A JeuA I Bl dsol
o Holg PFE Ay EFRve s
716 3% 915 vehte FEde RAF
I th ol¥-9o FAE Y= Pog-sPoge ¥
k) $-olA o] 919 2m] Mentolabial sulcus depthe
0§ #3udddA & F34E B9 =1 °l= men-
tolabial sulcus#99 &80 =7 1§ FEwdr
oA =7 wjFolat ALZE T} Facial contour angle
I lower face—throat angle™ IF #73 mgToA
A aFrEtt 2A JeEUA 115 53 2§l A
dago] E&Ha stetge] FHE e AR
< HolFa Yk

e ¥o 1o
X

O oz do orol b1k S ool B oox & rr A
oL

3. X0t 244
HP, MPe) o3t XJoks] $4 AN F87E &

252

CHRILER 3224 45, 20024

Y 25 IF #gugee] Fdugel v 3
Ugred), o9} 2 FA37 ol Aol IF F4
2¥Te ZAEAL 2T v stebIo] T
2 g8 AFdst xopx| e BAM AsE
BolZ 3 9tk & stetFe] Fai s|HstAA o
A ¢tw P Hole IF FAH T AAE o
2 BAl] 93 AXEY £34 oFo] Aoy
g A%z A7 & vk FtTA e £
52 Azl stdTA e sty did 2 A
L n@ggde Ashd AAe) stebzel wAAME
XA FAVE ded, & d7dx Ue-HP,
L6-MP 2% F #3d Zol7t gller diitd =
ool giA YEskTh

Ao Uig Aot AA Y wE:EE Ao 7 %
AE Hrieted 289 2mmrt o] dA el 3t
el o] x&%o| =3 A$ vertical maxillary
excess EE BE A4 AT B Y Ul-
Stmse AR nGgTH 17 FPags 1 ¢ =
= 2ol7} gE Aoz YeEhA IF FA3 2 A
A o]Zo] o ZA vjEltths Burstone®e] B9}
£ AolE BT

#3A o2 N perol 3 Fdax 9 Axe B3
27 17 2P udT 7 g 25 o7t gl
om Aot A1) 729 A& U6-N per7t @At 1T
F EAngdToNA fAIdA ZA YER A PTV-
U6 tol7t Al e IF F3 mgolA et A
1RFA7F AAagdsret FAA st 4%
o 9Aen A4E AAWME FRAL 244
9122 7HAtHe Henry™ol Asi st 9A8tx glon,
Ao dARAN? 29 g atre da2¥%E o
27 Jebth N perol thafl stebd x|t atet A1l
TFAE I FAagTe] 99 2% J4udret

By

ol

P

s

¢

o
o
She

2 4% 2o Yol AN Y-S HAFE
27 pAoly dxd BYeNG o] IF ¥

gzel gelo] #2 alet2a} sjetAobt F4 AN
FozH TAShE P4 BT Uk Bt BT
A9 EAA Be T AAE Craig?7t BB
vt 9ok IF 2 ngwe By vadAe 44
o Ao} o] xote] AFu Y17t Fzted A}
ol7} gle Aoz et

ANAZ et A, AR X5 BAREA
UI/HPE A4 ndE3 o]t gl IMPAE I &
Aol 2 Aoz oA 29 P dpet
e 23E RdFn e, o3 AFdE 4, o



Vol. 82 No. 4, 2002. Korea. J. Orthod.

Bt
e

oo o Az 12

piv]

McNamara” = [IF %4 2
/\‘:4 /\}qq;ao] He=E z 1-]
J47P 39S W samplex A< 2/37F 4
FuUel "‘O"M—— Aetm A=
10% Fegom 93]8 25%e Ao ?Z:O]
Aol AR B e (% 5
P oEel A9 g
R o
288 5 97
Rosenblum™¥¢

Oﬂ EHOH 47FA) Al

Ay

2

[ s
L
R

]

o
Ho oX 2 o2

AN

ot ok F
L

kfﬁ
f _13
it

Hm
> 1o
2
i
4
fdr 24 kAo ox

o
U )

o%
o

HT? —"%

A}
[e]

o

P

g 5}

angle(NPg-FH)&
o8 AEL 563%2

CE T

mv
Ny
o AN
o
i
M
=t

[

AR ol W A
27.0%= et
o T HAZE Cobenoﬂ 94 AR H & Aok oA
© Ba-A:BaN A E, ddZoE= Ba-Pg:
Ba-N Azl & £43 H’i% Al dotd A58 B A
7k 56.8%, sttE FHE Hel A7} 199%ekn
Btk Al HA 2 SNASY SNBE 7|02 =4
stls wl AotE AEE Bl A%E 177%, stz

L4

L

11

FHE Bl A$E T26%2 st E} vl "R 2
= FHell il 248 1olA 24 dis) Aot
ZolAl A-NaPpAl &, shetZelA Pg NaPpﬂrﬂE
ZHsAe W 4 A5E 1 47} 383%, o
QJ(E ':?‘ £ 59l o"l‘7} 574% = E—L—O]'M‘:}'-

¥ ATl M= HP(horizontal reference plane)el]

el NeflAl 251 & Z0] °]& VP(vertical
reference plane : N per)©.2 A48 3P g pap
o A12] N perol] W3t A point9 B pointe] A1 9]
14 Hat A + | SD(standard deviation)& %4 ¢

O

2 oo AR IF SRR JotEn s
o] AR & ERFeIAt ol Aete A A sta
dtefZol T AA3HE groupe] M wekod
(43.3%), 74, shof&o) B% B 9138k group(283
%), ¥, o}‘**o] 25 3 QA3 group(20.0%),

do
M

ofr
-

oL

TR
o 3 fr

42

03

(@}

[

=

o,
o
I
o
o0
X
fu
T
o
3L
o

A

£

¥0 o i -

[\V]
SIS

Moz booE

21 9
oot o
HER

QPN BAY 17 Y
i e 15
e e A

\_.

- 3L
= 24

=
hun

C°ﬂ et 71 )

M= 1 X}OM
o3k Ate o
7t o Zdasofo

o]
pSs

\—-L—;r_L

-0,

10 ox,
Do

A

o2, Jd

o 9R £ o ox
ol U‘.CTX_',

5

1o,

4o R
y R

0

it Ay o

a5
-~
)
oH.

o 15 od rx

:LlEoi

—_

rﬂi’i‘
F-iJ DX
_%
=)

pe
ob

O

19

by

Nasolablal angle<
Zkell zpol 7} m‘}i_f’%
2 FE g o) &
et A 544

253



—_

34

S

o

©

10.

11.

12.

13.

14

15.

16.

17.

BaFTE o FonAl
T3t Aol 7t gl
.‘r.%E(Ul-Sth), il
F 23 Apol7t gie
e Z}E(IMPA) = ¥3x%
et o Hok
o] IR K EFA, e
ti stetEe] v AAjste A9t
g gskon, 4gEd s 2F
] 7357} 283%, 433 dhetZo)
FH YRske e 20.0%A

X
=2
2
fr

=

Ho =
e
ox
o~
2,
=D
L

. Lo e

o,
12
R
S

(]

A

ox Il
o
T oo
o Kl Kl
D)ook
F—LI

Hood &y o = Al B ox
e [+
o — o
Hu o
N

41 o

2023

. Sassouni V. A classification of skeletal facial types. Am ] Orthod

1969 : 55 : 109-23.
Sassouni V. A roentgenographic cephalometric analysis of cephalo-
facio-dental relationships. Am J Orthod 1955 : 41 : 735-64.

. Ricketts RM. A foundation for cephalometric communication. Am J

Orthod 1960 : 46 - 330-57.

Broadbent BH. A new x-ray technique and its application to ortho-
dontia. Angle Orthod 1931 : 1 : 45-66.

Riedel RA. The relation of maxillary structures to cramium in mal-
occlusion and in normal occlusion. Angle Orthod 1952 : 22 : 142-5.
Hitchcock HP. A cephalometric description of Class II, division 1 mal-
occlusion. Am J Orthod 1973 : 63 : 414-23.

Kim YH, Vietas JJ. Anteroposterior dysplasia indicator : An adjunct
to cephalometric differential diagnosis. Am J Orthod 1978 : 73 : 619~
33.

Jacobson A. The “Wits” appraisal of jaw disharmony. Am J Orthod
1975 : 67 1 125-38.

McNamara JA. Jr. Components of Class II malocclusion in children
8-10 years of age. Angle Orthod 1981 : 51 : 177-202.

Proffit WR, White RP Jr. Surgical orthodontic treatment. St. Louis :
Moshy, 1991.

Amoric M. Etude critique des evaluations cephalometriques compo-
sant les Classes II d’Angle selon McNamara. Rev Orthop Dento Pac
1985 : 19 : 563-8.

Blair ES. A Cephalometric roentgenographic appraisal of the skeletal
morphology of Class I, Class II, Div. 1, and Class II, Div.2 (Angle)
malocclusions. Angle Orthod 1954 : 24 : 106-19.

Altemus LA. Horizontal and vertical dentofacial relationships in nor~
mal and Class II division 1 malocclusion in girls 11-15 years. Angle
Orthod 1955 : 25 : 120-37.

Rothstein TL. Facial morphology and growth from ten to fourteen
years of age in children presenting Class II, Division 1 malocclusion :
a comparative roentgenographic cephalometric study [thesis]. Pitt-
sburgh : University of Pennsylvania, 1971.

ARz, NYA, QA7 FEPAe) 2RER £H)E
oA a7 2] 1998 : 28 : 865-75.

2743, 34, 23, 435 duy $4% f]f?_
@Akl BAz2F 71EA). v #A] 2001 : 27 : 221-30.
HAE, 434, A%, Bz 4wy £5& Hﬂ @5 40 Hda
#ae) Az7 712, drd=A 2001 - 27 1 231-8.

A #F AT

4% 49 A4

254

18.

19.

20.

21.

22.

26.

29.

31

32.

37.

3B

39.

40.

41.

42.

43.

4.

UHAILER 324 45, 20024

FRFEAARA L. I A @AY SEEETATAA

AR A% A3 ZFE A, dExAzF T 1997,

Nahoum HI, Vertical Proportions and the palatal plane in anterior

open-bite. Am J Orthod 1971 : 59 : 273-82.

Opdebeeck H, Bell WH. The short face syndrome. Am J Orthod 1978
173 1 499-511.

Scheideman GB, Bell WH, Legan HL, Finn RA, Reisch JS. Cephalo-

metric analysis of dentofacial normals. Am J Orthod 1980 : 78 : 404~

20.

Wylie WL, Johnson EL. Rapid evaluation of facial dysplasia in the

vertical plane. Angle Orthod 1952 : 22 : 165-82.

Burstone CJ, James RB, Legan H, Murphy GA, Norton LA. Cephalo—

metrics for orthognathic surgery. J Oral Surg 1978 : 36 : 269—77.
olgf, &Wsl FF A FARFAY oiehd X B TR

A 74]"6”3] AT WARFA 1984 : 14 : 135-49.

287, 4. Angle IF 15 $3 2% dHFZ9 24 44

Bek A7 AH A 1988 : 18 : 141-54.

Henry RG. A classification of Class II, division 1 malocclusion. Angle

Orthod 1957 @ 27 : 83-92.

Renfroe EW. A study of the facial patterns associated with Class I,

Class II, division 1, and Class II, division 2 malocclusions. Angle

Orthod 1948 : 18 : 12-5.

. Drelich RC. A cephalometric study of untreated Class II, division 1

malocclusion. Angle Orthod 1948 : 18 : 70-5.
Adams JW. Cephalometric studies on the form of the human mandi-
ble. Angle Orthod 1948 : 18 : 8.

. Craig CE. The skeletal patterns characteristic of Class I and Class II,

division 1 malocclusions in norma lateralis. Angle Orthod 1951 : 21 :
44-56.

A&L, o7lF. B2 IF IR
A @AHA 1989119 : 201-17.
SN, AHE 4 I 89 ¢ #3127 2 afEHe 54
TP FEEAMAEE A kX R 1998 1 28 : 255-68.

Brodie AG. Late growth changes in the human face. Angle Orthod
1953 : 23 : 146-57.

Schudy FF. Cant of the occlusal plane and axial inclinations of teeth.
Angle Orthod 1963 : 33 : 69-82.

Riedel RA. Esthetics and its relation to orthodontic therapy. Angle
Orthod 1950 : 20 : 168-78.

$AugA Fuigdl B2 47 9

. Burstone CJ. Lip posture and its significance in treatment planning.

Am J Orthod 1967 : 53 : 262-84.

Hershey HG. Incisor tooth retraction and subsequent profile changes
in postadolescent female patients. Am J Orthod 1972 : 61 : 45-54.
Hambleton RS. The soft-tissue covering of the skeletal face as
related to orthodontic problems. Am J Orthod 1964 : 50 : 405-20.
Powell N, Humphreys B. Proportions of the esthetic face. New York
* Thieme-stratton Inc. 1984.

Legan HL, Burstone CJ. Soft tissue cephalometric analysis for ortho-
gnathic surgery. J Oral Surg 1980 : 38 : 744-51.

Robison JM, Rinchuse DJ, Zullo TG. Relationship of skeletal pattern
and nasal form. Am J Orthod 1986 : 89 : 499-506.

Holdaway RA. Changes in relationship of point A and B during
orthodontic treatment. Am J Orthod 1956 : 42 : 176-93.

Baldridge JP. Futher studies of the relation of the maxillary first
permanent molars to the face in Class I and Class II malocclusions.
Angle Orthod 1980 : 20 : 3-10.

Rosenblum RE. Class I malocclusion: mandibular retrusion or maxill-
ary protrusion? Angle orthod 1995 : 65 : 49-62.



Vol. 32, No. 4, 2002. Korea. J. Orthod. g Mol BEM 12 EYIEAR| ERFETA WAK ASEA AT

- ABSTRACT -

Cephalometric analysis of skeletal Class |l malocclusion in Korean adults

Kyung-Ho Kim, Kwang-Chul Choy, Hee-Sun Yun

Department of Orthodontics, College of Dentistry, Yonsei University

This study was performed to evaluate horizontal and vertical characteristics according to lateral cephalometry of adult
Korean skeletal Class II patients using a selected horizontal and vertical reference planes of Koreans.

60 males and 60 females consisting of freshman of Yonsel University from 1996 to 1997 and patients with history of
orthognatic surgery at the Dental Hospital of Yonsei University with a skeletal Class 1I profile were chosen and compared
with 70 males and 70 females with normal occlusion. The skeletal Class II group had the following conditions : 1. Profile
composed of a retrognathic mandible or protrusive maxilla; 2. Class II molar and canine key; 3. ANB-greater than 4° 4.
Wits appraisal-greater than 1.0mm;

Cephalometric analysis consisted of 22 skeletal, 25 soft tissue, 12 dental measurements.

The results were as follows.

1. There was no considerable vertical measurement difference between the skeletal Class II malocclusion group and the
normal occlusion group in skeletal analysis. But, some variations were found between the two groups in soft tissue
analysis.

2. Mandibular length of the skeletal Class II malocclusion group was smaller than that of the normal occlusion group.
Mandible was more posteriorly positioned in the Class II malocclusion group than in the normal occlusion group.

3. The length and antero-posterior position of the maxilla were not different between the Class II malocclusion and the
normal occlusion group.

4. The antero-posterior position of the nose, upper lip and maxillary soft tissue, and nasolabial angle were not different
between the two groups.

5. Mandibular soft tissue of the Class II malocclusion group was more posteriorly positioned than that of the normal.

6. The vertical measurements of the incisors(U1-HP, L1-MP) were bigger in the Class II malocclusion group than in the
normal, hut those of the molars(U6-HP, L6-MP) showed no significant difference between the two groups.

7. Classifying the skeletal Class II malocclusion group according to the antero—posterior position of both jaws, normally
positioned maxilla and retruded mandible was 43.3%, both normally positioned maxilla and mandible 28.3%, both
retruded maxilla and mandible 20.0%..
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