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Table 1. Gender distribution of groups

Molar extraction group (E) 11 7 . 18
Non-extraction group 1 (NE1) 8 11 19
Non-extraction group 2 (NE2) 9 5 14

Table 2. Mean age and treatment duration of groups

Pre-treatment Age (yrs) 1211 + 154 1149 + 158 NS
Treatment duration (months) 20.28 + 532 1945 + 758 NS
NS, not significant.

87} 3 vhEE HAa v SATIAE 15
g7t 27 A HEAZ AgHA A= Aot A2
U3 2AZ R Eieh 1 ERe v 2o
(Table 1).

Aot A|2u] 721 LA (molar extraction group, E
group): & 18O 2, o] F 4L X & wie A
of TANATE EF 1HL X547 AFAEZ ¢
3 n3A wy G AAA I EASH T

v|2A X BT (non-extraction group, NE group):
% BYLE, o) F gt AU FA I EAEL 2
7] 2 Wgko] 45 1992 NEIFOE /33T
Wl Aot o A gAY EAEE 1 279 W
go| FoE] 2 1492 NE2T 22 R8T

Fig 1. Landmarks and reference lines. 1, Frankfort et AR ALY vieATe N5A Fi
horizontal plane; 2, vertical reference line AH T A F7)|7HE Table 29 o T T Alo]d] &
(VRL); 3, maxillary plane; 4, mandibular plane; AgtH oz o3t zlol& Holx] &sktt (p > 0.05).
5, esthetic line.

oI+t
= 164) olde dT=E = F 5179 A7) #xE S8 FRERIY A A5 ¥ 24
A At A7 BA e FEE of 2R A 9 FE FRPAR ARLE o) 83l
gte] TS HolA R ¢tRI} k33 FAlolA ODI 247 BALRE Aeta AEe AP FAIR
#3 CFgte] Hlma v B3 & mgddAg] o A A& FLd o3 FAS 2 3 u
A 98 Bad ThRao] Fo} Hol At | 5 ARt A A LIAA
29| golAe 93 AdE =g Soie}t. 2y A dAT g ATe] Nadd 244, A8 2 @
A= HRAFNA 3587 2AA A Aot AU 23 BAS golry] 93 AeE ASHY AZ &

F2) BAZ NBAYL Aot A2 HEAR 3 5L t&3 2t (Fig 1~6).
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Fig 2. Skeletal measurements (angular).

AZd 2 71eA (Fig 1)

B
=™

)
I

S (sella); Na (nasion); Po (porion); Or (orhitale);
Ar (articulare); ANS (anterior nasal spine);
PNS (posterior nasal spine); A (point A); B
(point B); Pg (pogonion); Gn (gnathion); Me
" (menton); cGo (constructed gonion); UIE (*g<t
A2 Add); UIA (e A x29); LIE (3h<t
A2 Addd); LIA (3Ff 2 X29); UBG (%
oF A2 BZT); UGRF (3} A+ =
SEAR); UD (et Aldltx ¢419); L6BG
(Bt A1t 7+2] &), L6RF (3t A1+
A ZEAR); LD (3 Al ++x] dA™); U7
BG (4ot Al2dl 72 F57); UTRF (et #2d]
T A ZEA ), USD (5521 et A3t 3]
W), Pn (pronasale); Ls (labrale superius);
Li (labrale inferius); Pg’ (soft tissue pogonion).

!

1, Horizontal reference line (HRL), Frinkfort ho-
rizontal (FH) plane (Po-Or); 2, vertical reference
line (VRL), S-perpendicular to FH plane; 3,
maxillary plane, ANS-PNS; 4, mandibular plane,
cGo-Me; 5, esthetic line (Pn-Pg’).

=444 AF =
ZEA % = (Fig 2)

1, Downs facial plane angle (FH-NPg); 2, SNA;

Ao H2tiTRIE WHstn A2E IV
g REIE BAel XY 54

Fig 3. Skeletal measurements (linear).

3, SNB; 4, ANB difference; 5, angle of convexity
(A-Na-Pog); 6, AB plane to facial plane angle
(NPog-AB).

+37 AZ 95

7. saddle angle (N-S-Ar); 8 articular angle
(S-Ar-cGo); 9, gonial angle (Ar-cGo-Me); 10,
Bjork sum (7 + 8 + 9); 11, Y-axis (FH-Gn); 12,
palatal plane angle (FH-PP); 13, mandibular plane
angle (FMA); 14, palatal plane to mandibular
plane angle (PMA); 15, AB plane to mandibular
plane angle (AB-MP).

78 A oE

16, APDI (1 + 6 + 12); 17, ODI (15 + 12); 18, CF
{(combination factor, 16 + 17).

AAE &% (Fig 3)
1, Anterior cranial base (SN); 2, VRL-PNS:
PNSoll A FH planeol] FAtet A7 VRL Abe]e]
Ael; 3, maxillary length (PNS-A); 4, mandi-
bular length (cGo-Me); 5, ALFH (anterior lower
facial height, ANS-Me); 6, ATFH (anterior total
facial height, Na-Me); 7, MP-PNS (PNSef| 4]
MPel 2ol H=E Uid A9 Agl); 8 AVD
(anterior vertical dimension), PP3} MPA}o]e]
AB plane; 9, PVD (posterior vertical dimension),
PNSell 4 AB planel] §23=5 Mpel| W& 4
9] Azl; 10, PFH (posterior facial height,
Ar-cGo); 11, PTFH (posterior total facial
height, S-cGo).
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Fig 4. Dentoalveolar measurements

(angular). (linear).

HlEAS =
MP-PNS/ANS-Me; PVD/ANS-Me; MP-PNS/
AVD; PVD/AVD; PTFH/ATFH; PFH/ATFH;
ALFH/ATFH; PFH/PTFH.

= (Fig 4)

1, Occlusal plane (OP) angle (FH-OP); 2, FH-
OP (post), skt &3¢k AIHFAE Sle
functional occlusal plane¥} FH #w3le] Zx; 3
AB plane to occlusal plane angle (AB-OP); 4,
U1-SN; 5, Ul- FH; 6, U1-0OP; 7, UI-NA; 8, 1.1
-AB; 9, L1-OP; 10, L1-MP (IMPA);, 11, U6
angulation (U6BG-U6RF to OP); 12, L6 angula-
tion (L6BG-L6RF to OP); 13, IMA (intermolar
angle, angle formed by U6 and L6 angulation);
14, U6-FH; 15, U7-FH; 16, U8-FH; 17, TA (In-
terincisal angle).

AAZ & (Fig 5)
1, Of; 2, OB; 3, Wits appraisal; 4, U6-VRL
(mm), VRLOA et A1) 7] 948714 42
F9AY; 5 U6-FH (mm), FHAA A< A1+
2 dAA7A 9 1A 6, L6-VRL (mm),
VRLe|A &bt AUl 7X] QAH7R] 243 A
2; 7, L6-MP (mm), MPol A 3}t A1t +2] 4
AEAz 9] =2 Az, 8 PNS-U6 (mm), PNS$
et Al Y4ldel FH Hdd ha 432

186

Ls

o

Li

Fig 5. Dentoalveolar measurements Fig 6. Soft tissue profile.

£A4 7re] Az,

dAzx3 A= FE (Fig 6)
Ls-Esthetic line; Li-Esthetic line.

A 24

24 Agl Tz a3 SPSS (Statistical Package for
the Social Sciences) for Windows Release 11.5.0
standard version (SPSS, Chicago, Ill, USA) & o] £
3lo] BAENE At o Aot A2t A EA
T3 BEATY AEH 4 AS FEEY oA ®
FHAE FIG 1 HTA ¥nE Y8 SHIEE -
AR S o) g3la] F T 7t AolE Heole AF
FEES FFE (p) 0062 A%, BT 23
5 29 AN5A AZ IEE F AL A F S FE
i e v 83 988 & 5 e d5ES B

o2

et At A EATH FREALES 44 2
AZ FEEANM G o e AT
g JE AolE HolA &%n F HEA
2R PEEAA Faue] Aol Uehlrle P
T BARA LR ool AE AEE oYY
A F oHEATE s vEATeR T
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Table 3. Comparison of angular measurements (°) of skeletal characteristics

Facial angle (°) 84.20 + 1.87 W72 + 225 NS

SNA (°) 7866 £ 291 7860 £ 248 NS
SNB (°) 7455 £ 272 7399 + 2.13 NS
ANB () 410 + 1.27 461 £ 131 NS
Angle of convexity (°) 414 + 167 429 + 150 NS
AB plane angle (°) -6.80 + 205 792 £ 274 NS
Saddle angle (°) 12703 £ 472 12788 + 471 NS
Articular angle (°) 149.00 + 443 14854 + 560 NS
Gonial angle (°) 12422 + 6.82 12265 £ 64 NS
Bjork sum (°) 40025 + 5.06 399.07 + 541 NS
Y-axis (°) 6441 + 245 6453 £ 257 NS
Palatal plane angle (°) 085 + 290 038 + 165 NS
MP (FMA) () 30.83 + 4.27 2982 + 451 NS
PMA (°) 2998 £ 343 2899 + 512 NS
AB-MP () 7148 + 3.82 7448 + 577 *
APDI (°) 78.16 £ 2.88 76.67 £ 3.09 NS
oDt (°) 7233 £ 414 7535 * 6.62 NS
CF (® 15049 + 5.05 152.03 + 5.86 NS

* Statistically significant at p < .05; NS, not significant.

Table 4. Comparison of linear measurements (mm) and proportions of skeletal characteristics

SN (om) 6961 + 275 6171 = 384 NS

VRL-PNS (mm) 1872 + 1.98 177719 + 251 NS
PNS-A (mm) 4853 + 2.68 4776 + 2.89 NS
cGo-Me (mm) 71.08 + 514 7007 = 485 NS
ANS-Me (mm) 69.82 + 4.02 6758 £ 423 NS
Na-Me (mm) 12448 + 5.74 12072 + 588 *

MP-PNS (mm) 4225 + 388 4151 + 391 NS
AVD (mm) 7084 + 421 6797 + 443 *

PVD (mm) 445 + 364 4336 + 355 NS
Ar—cGo (mm) 4401 + 372 42.39 + 394 NS
S-cGo (mm) 76.18 + 657 7465 + 569 NS
MP-PNS/ALFH 061 + 005 062 £ 0.06 NS
PVD/ALFH 064 + 004 064 £ 0.04 NS
MP-PNS/AVD 060 + 005 061 + 006 NS
PVD/AVD 063 = 0.04 064 + 0.05 NS
PTFH/ATFH 061 = 0.04 062 = 0.04 NS
PFH/ATFH 0.35 = 0.03 0.35 £ 0.03 NS
ALFH/ATFH 056 + 0.01 0.56 + 0.02 NS
PFH/PTFH 0.58 + 0.02 0.57 + 0.04 NS

* Statistically significant at p < .05, NS, not significant.
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Table 5. Comparison of angular measurements (°) of dentoalveolar characteristics

OoP () 12.37 * 265 1282 + 320 NS
OP(post) (°) 1850 = 291 17.74 = 348 NS
AB-OP (°) 89.27 £ 2.82 8872 * 411 NS
Ul-SN (%) 104.31 * 767 102.06 = 7.14 NS
Ul-FH (°) 11336 + 7.28 111.82 + 6.37 NS
UI-OP (*) 5428 + 594 55.22 * 405 NS
Ul-NA (®) 2562 + 7.32 2408 = 591 NS
L1-AB () 2331 * 506 2091 + 363 NS
L1-0P (°) 6589 + 54 6860 £ 528 NS
LI-MP (°) 538 * 647 482 + 663 NS
U6 angulation (°) 9162 £ 3.3 938 *+ 3.02 *
L6 angulation (°) 8392 + 349 8479 £ 411 NS
IMA (®) 437 £ 430 128 + 449 *
U6-FH (°) 10439 + 3.02 10693 + 357 *
U7-FH (°) 11699 + 523 11473 £ 741 NS
US-FH (°) 12442 + 768 11573 £ 651 ok
ITA (%) 12007 + 1079 12319 + 7.08 NS

* Statistically significant at p < .05; *** statistically significant at p < .001; NS, not significant.

Table 6. Comparison of linear measurements (mm) of dentoalveolar characteristics

0J (mm) 464 * 162 476 £ 153 NS
OB (post) (mm) 402 £ 145 423 + 2.08 NS
Wits (mm) 047 £ 205 0.78 £ 262 NS
U6-VRL (mm) 30.28 = 3.03 26:70 £ 393 *%
U6-FH (mm) 4283 + 259 4046 + 3.17 %
L6-VRL (mm) 2844 + 2.8 2617 £ 401 %
L6-MP (mm) 2822 £ 2719 2660 £ 2.37 *
PNS-U6 (mm) 1148 + 2.38 927 £ 298 %

* Statistically significant at p < .05; ** statistically significant at p < .01; NS, not significant.

22N HE S20| YD A5 # Hl#AS & (Table 4)
244 AAF $EE FoMe Na-Me (mm)
s 5 AVD (mm) 7} BAgH o2 o4 lE Alp <
=A% F& (Table 3) . N
gREe) A%% U £47% gRo)y Aojg n  OD)E B HAAS FF G £44 3

o] gkt @A AB-MP (°) o] EA SR oS € ZelE Holg o] giith
T4 AdE 2olE BT (p < 0.05).
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Table 7. Comparison of soft tissue measurements (mm)

é
[N}
2
-
Rl
L
3
X
Q'I_I
k=
l
b
rd
0x

>
S

Ls-E line (mm)
Li-E line {(mm)

249 £ 204 NS

286 £ 252 NS

NS, not significant.

Table 8. Classification results by Fisher’s linear discriminant functions

3 18

Extraction 15
(83.3%) (16.7%) (100.0%)
Non-extraction 5 14 19
(26.3%) (73.7%) (100.0%)
78.4% of original grouped cases were correctly classified.
61 .

Std. Dev = .81
Mean = .72

0 N =18.00
-1.00 -50 0.00 .50 1.00 1.50 2.00

A

1 Std. Dev = 1.8
Mean = ~.69
0 N =19.00
-2,50 -1.50 -.50 .50 1.50
-2.00 -1.00 0.00 1.00 2.00
B

Fig 7. Graphs of canonica! discriminant functions for groups (for 11 significant measurements). A,

Extraction group; B, non-extraction group 1.

S A= 259 bl
27

2 gHE (Table 5)

A 2AZ g E S U6 angulation (¢, p <

0.01), IMA (°, p < 0.05), U6-FH (°, p < 0.05), 28]
2 US-FH (°, p < 0.001) 7} BA g o2 494 9

= AolE YEAT

XAZ = (Table 6)

A AAS & Oﬂ}ﬂé et A1l ER9 YA
4 AAse ¥ g% & U-VRL (mm, p <
0.01), U6-FH {mm, p < 0.01), L6-VRL (mm, p <
0.01), 28l PNS-U6 (mm, p < 0.01)s+ L6-MP
(mm, p < 0057} +94 A& AolE Bt
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Table 9. Classification results by Fisher’s linear discriminant functions

Extraction 17 1 18
(94.4%) (5.6%) (100.0%)

Non-extraction 3 16 19
(15.8%) (84.2%) (100.0%)

89.2% of original grouped cases were correctly classified.

Std. Dev = 1.23
Mean = -1.04
N =19.00

Std. Dev = .67

Mean = 1.10 0
N =18.00 -3.00 -2.00 =-1.00 0.00 1.00
-50 0.00 .50 1.00 1.50 2.00 2.50 -2.50 -1.50 -.50 .50 1.50

A B

Fig 8. Graphs of canonical discriminant functions for groups (for all measurements). A, Extraction group;
B, non-extraction group 1.

OIZEE| M S=20| HII (Table 7) A8 LETA S 2 AAE Aol7h A3 AZSe] 8]
A ge ALEE YoM o] F2E A B U

Az4 A% F2Ee T 2] BA%Hez g WA FRSS ol 83fe] Gt Auh7H 27 A5
A e ApolE HolA] Pkt 2o 9FE FE IAE Fobux FEeHe

ANgaga S =& T
e WA BN e BEATAA det A3HTA
7} AV %58 4L udA 27 e s

-ARNA S YA YEht = .z,s 2AR 7} AAeA] F3l7] w B, et AR SATH

=AZ 82 3 AB-MP, 244 AAZ = FA FEZ et AJWTAIL EAsE HEA 12 A
Na-Me (mm) 2} AVD (mm), 2831 ]/\g pal=p: 3 g3t
3E 3 U6 angulation (°), IMA (°), U6-FH (°), U8~ =3 AR AN e {4 9,1711 el e B3%A

B Ao AHgE A FE5E (94] US-FH (°)
A9 5 F o £ 71@]57} 2 IEET ¢
1& B3] Lo} BHgtm o] & A FE2 4%
g AFH L =23 JYATh

FH (°) ¢ A4 AAS 3% F U6-VRL (mm),
U6-FH (mm), L6-VRL (mm), L6-MP (mm), PNS-
U6 (mm) & 127} A& FEE F, < AN TFX2
#dE gEQ Us-FHE H|E F & hol| 588 A
o5 EPW FgE0I7) FAT AD Al et A3+

=¥ & rfr rE
fu He
_|>~
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=
=L
)
JlNl
ot
i
Uil

lo
9,
oo
rSt
=)
g,

= #4] (Fig 7, Table 8)
HEgE =22 Y3 F7Hstepwise) FE A
< 2183 23} U6-VRL (mm) 3} AB-MP (°) o] 4
oF A2 x| EAT vEA TS HE Hed 7t
A F94 9E d&ass Jegen sid fg
NdE AEE Yl E Wiks' Lambda (A) gkol
U6-VRL (mm) & 0.740, AB-MP (°) & 0.6562.2M
U6-VRL (mm) ©] ¥ 7|9%=7 & Ao = Jepyg)
o] F o ZW42 oy 9} Zol Fisherel Agwds
F AFE ol 43 HEA L =3 EATH v
LA 17 #FEF S| ME X = Fig 78 2oH
#3 A3E Table 87 2t}

Z1 = -111.875 + 2280 x A + 1962 x B, Zz =
-112536 + 2433 x A + 1590 x B; Z;, 3¢}t A2
TR EAT Y3 FEA 7, vEA 19 g
@i, A, AB-MP (°); B, U6-VRL (mm); Z; >
Zo, 73 A2 TR HATOE B; Z < Zp T
A 1722 $8; Canonical correlation (B35 4
BAS), 0587, Wikks” N = 0606, F = 8919,
significance of F = 0.001.

ZEl A& FEES o] &3 BHE4 (Fig 8 Table 9)

B AT o] &8 BE A FEE(USFH )
Aol sl F < A Adn U6-
VRL (mm) ¢} AB-MP (°) o]¢]¢] U7-FH (°) 7} &
44 sle dE&SHasE ddo] HAlth U7-FH (°) &
AN E FYA JE Aol E Holx Eud A
5 ol o] Al 7 HEER ofef o} 2ol
Fisher®] M3 ME g4 AFE o &3 dslo] =&
Hoj & A2t tx AT vEAZY FHES
AT BEAG 2 B ¥ Fig 88 2o
I B AdE Table 99 72t

M

ﬁd
3¢
£
A

Zy = —467593 + 0618 x A + 8051 x B + 5521
x C; Z4 = -426. 668 + 0.871 x A + 7312 x B +
5183 x C; Z, 3} A2t 73] EA Tl thet #d
21 Zy AT gk #E2 A, AB-MP (%)
B, U6-VRL (mm); C, U7-FH (°); Zs > Zy 7}
A2 72 HAFLR WE; 73 < Zy HVEATL
2 ¥W4; Canonical correlation (B A3A ),
0.740; Wilks’” A = 0453, F = 13282, signifi-
cance = 0.000.

]
e
B
o
o
o,
Jm
o
oz
Y
L

21 7F & A g9 Wil &
dtn & F glen 53] a7A TA AR
Ehie og #AdEC] ddHe 45 AR

dF x4y T ot

=

Z ZubR B 23 (posterior discrepancy)ol wWE
43 FRwFe] dAolgte HFLE A
x) dA o] ool ] FAdstm et 2o 2
B Bzsle) o3 P9 Z4AALe X o}
2 A9 #o HE2 aFHEY
3] A OA Tl 231 7

FAALE ©]|FA 3 3%
v A%7) ol w8l JFS nHT FAd
< FEAAIA I uf

H
e Y AN TRV

g & SO
-

(N
2oy 2
E“\S
ﬂ’—l
>, e
N ox
=
o i &

(e}

N
olf =
i
N
olf
>,

O}
3
ol
)
bivod

to PS8 4 L ol o

N
fily
2

oF A3t A2 Fefet X[l gt
2900 FAHA A FgEo| e d

%e] ODI®+ APDI, CFRHS 7HA 3 vl@dt R o] o
B gk oo B dpoMe IF 23 ude 71
A7) obs 789 (A @A 319, vEA 473)
Z dHIA R T AL B 2P nHAA
322t A8E APPD A= At X8 2

2
DL [S]
A7 AZ YRES MmAY = 2& FF D
B Reseld BARACE $93 3
A ey,

ZlE A& g)Eo] FHiA] Hli

B dfo Aled RE ATWE 4% AF IEE
A Aot Aot) A WA FH v AT Aleldl f2
A Qe AolE Holg FEL gtk F T &
Downs facial angleo] ¢F 84°% 3d}eto] o] ¢X]7}
AAFd gdoewx ANBZro] 9 42 A31A|

i

\1:\“

191



TAH 2% A
BEJ rﬂ%% Fol 3 xM Holz| ¢kkm
°) gho] BAGALZ §oF o] B
Aed 1 EHE oA ZA ekl ddeiA 2
*Z}Jm Y= ODI"el & 74849 AB-MP ()
xhﬂiL A5LH B £33 A5 35 ooz
£3A] geth 238 AT AR AB HHI F
2 48 3t YAFMA)Q 3oz FAHE g2
oz B 4 ok
£ 794 APDIZE 2AE2 7816° + 2.88, |
AL T667° + 3092 TATAA 42t 2A Ugke
U BATH R 793 Aol S Holx| gkskEd] o
& 33 2% a7 A3tg gAlE) T 2ol o 74°
2 Z5E9 244 IF FuUE BodE A ﬁl‘iﬂ
ATETD £ A7 27 b4 2A Uged o0& 3
I 7% A7} trel Akl oleg xdstm g
Eo 2 75 n] o] 5% d72ATo)A g=9lo]
MFAETE stetgoe] o HEH ZHPYL z2terte
A E drgdta & 4 gl w2 ODICA
T WATo] 72330 + 414, v RAT0| BB + 6622
dAZNA o 3 A= A Jehged F3 7%
Al A E WA T 7657, HlE AT 7927°82 T
T3t Aol £ AT Antel Al o ghe Axk
Aoz B AT AZrt £ FE Yt} olg A, o] 57
o] AFAFNAE T2l ODI HiFgtol, Kun18
o] AAIE Aokle] ODI HFFET 3° Ax Yrie
A FARE Aoty & FYAA = A BT}
Z o $AAQ AFYLE Bty & 3= gtk a1y
U 2 AT E F 27t Zolrt AR s &
4 A YeRGA) ol Fat 79 Ate} AR
@t} SHAIRE B Aol ODIY & A 249
AB-MP (°) o] 2AFTE 7148 + 382, H|HAZL
7448° £ 5772 TATA % 3° @A Yeygta £
R0z {4 Qe AolE Bt ODI-J =
T4 229! palatal plane®] ¥ & 2% < 09°=2 7«}01
7} ¢l AA 2 palatal planes] jﬂ"ﬁ"?ﬂkol 05°¢ #
7te W) AB-MP (°) oA419] x}ole % %%9_
oui7t gvim & ¢ o) wEkd A3 w2 437
7} 6&%01]*194 Apole Holx| GAgt AFwk
FHQAE o] 1EHT AB-MP () AZX|7} TAZ
o A %}71 UrE}kkD}— AE AR £449 &
A7 A& 9uittn A & AgFen
‘3 74 A7 shet ™ ZH(steep mandibular plane angle)
< Bole IF ¥3 g X FoA et A2 2]

i

192

CHXIIZ&Al 36 35, 2006H

2AE 298 FsHE AR ¥ 5 QAHE

A% 32 8 74 a5 ifz'/ vl

ATH A AS FRANE = 2] SA%
He2 F99 ST Ao} 319104 et A% 3

o] sk 01‘3]‘37—23'1‘;,1“ AVD (mm) 7} gt
71‘7"°“7\‘] HPEA o B3 A ek
elu FAA 4% AZA X}°77} UAE AB
-MP (°) "%‘ I #AZA d &3 E 4 Yd I

1747 d#E FEEAME 948 de

=
L]-l-l
_>L'
3

Sato%} Suzuki”e EVIFl & 4FL MNE
AL AgEe Exgugs 238 Ald+x %
5ol Fxslgty siuiA R Rzt e ¢
YA o2 Xolg FAAHZ "ol 2Eo] 3l
7] W Bo] e 7R o] mFAE dodH o
2 Q&) sty 715A HA G A3 dFoldE &
TgoaN gL A FP oY 9ol E £ 9
ox AZpsksich o8 d R f23le] JFE v}
% 78k W= o] viE et Allg) x| o]t} Al

X9 2ol HJHET I Iy Bz
Z Q& Jehvde 4944 348 F duEA AldF
2ol 240)E FE AZ A FUE Bz
o FEE 42T 4 9otk ol F FIE Rz
EA o] W] Satost Suzuki?e mFHA il A,
A2, AR wbo] FAAE ez o7
o] B9 wt 7%@%} B glsle] Fr)H A
3l RFFH] o] R Zo] Foltin it E
g AtEAIL Y A'-P (AR P A A
Fo FAHE Ag) of dis A’-U6 A7 H1
A #e] deol7t Az A&t

b B dpode AL A2, AT A&
< 71&41<] FH 34 ti&l 2338 234} =3 4
29 HY A’-U6 B4l FHFo A PNS-U6 (mm)
e Bsi)

_4

il
)\

AEFEH BAY FRANE T 7 2 594 9



Vol. 85, No. 3, 2005. Korean J Orthod Aot H2UTRIE £ASID A BEH S|
I3 ERDE #AR) X2 £4
= Aol & EolA] gttt OP (°, post) 7} et A2d) ol B3 wE HAARE EMsIuY
TR SATAA A ZA YgAw EAGH oz o] U2 g A2t R EA X BolA A
F9) 3 2pole ol ot 9o 544 AL AZANE Y AR &
datet HAo et FEAME F 7 Alolo] 2 Agtar Gad AR Hole vlEA 17eHs FHE
g Aol & Ho|x] gksrom HgWMIFe] FAEE Ve Ao LI AT T FHEA A B Ao o] gH
Wi At e X5 AlS B8 B Aot Az 25 F A A3Txe #EE e
A1 X9 AAL=S #EE U6 angulation (°), IMA US-FH (°) & H] 2 F 7o Fi3 xjo] S BYd
(°), U6-FH (°) 53 Z& JEENM #94 e A g Eo) 7l AT Ak A] et A3ul 3| L&
ol Eed, EF SATAAN et AldFR 7} o o] 2 A zpolr} A AlZo] LolEtA] Fe H
Z ZAZALE Bt B3 Aot A3t R & B AT SEL 9JoiM o] R At APttt
dlx oz s FAAIE gt wha et
A2 FA & F I 3 KT AFo]E Holx| ggroyt F9F 20| & Ho]= A& FJEES o] &3 HEHEY
SATAA ZAAAE S e A1) T2 & 2eraitt F 7 2 #9321 BHYY A FEE S
 A2H TR 7 LA 2ol vlE) FHto g o Aty F & Bl Fed M 7dEr 22 g5
Aotz siAE = ik Al 7R TR A2, A3 U6-VRL (mm), AB-MP (°) ¢ 22 velyton
WA E FAF0R A Y FFE HYon o o] ¥ FEEE o] &3 AU AFE AAASTE
AL BATAA AL, A2, A3 A9 A7} H 058701t} F& FEAFE BHIF] Fd5E
FAAE A 92 YEE Ao 2 Sato™?e] e < Y E @Gz 19 7hgeE gidse] 7)o
H R Bxst givkn 3ad 4 gl =7t 2 Aoty B Ax TAT 185 0lM AR
dAFor #HE ASEs 155 R 833% IR
ANy HAS g5 Hirx] Hlmo] thgt uF HEs| B U AAHoRE 784%9 SH &
PR & St AR o] gi3t FE-E A 488 E73) d 4 IR (Table 8).
Fol3 Jol2 B, Aate Al TR Ax
A2 AT o 2oz Y& A 3 JE} A& JEES oS¢l HEEY
Ho gk LATAA, 53] At AIRFA7} o £ RE A5 dis) S HEHEAS AE
YBEE ol Sl Ao et ol2d Ade & A 1 Az Al AS ¥ F, U6-VRL (mm), U7-
W Fxsb M g e gl W & FH (°), AB-MP (°) & o2 #dd 7|7} &
I F SAXNETY 2R =44 ol & Ro g2 VYewa o] & U7-FH ) ¥ 3R A &
gol & Aot Al Fx19] FelwZo] Yehdt e 9gel gE o)A Tt et AR e 4 A
A% dx gy, AP Ee] Aol E Zekehd LA vl&] AT
ol A A2l 7X 9] BAESY] Wt ¥ 2 Hoz &
THESAN e 4 ok AFRHAT o] A =S o] &3 B
Ao AE JBATE 0740024 o & #d%
FHENP) 7| BA Mde we] A 157t Hg Hole A= yeygtor & Az &
Aol g A& Al F & JE EPESEY MY 2 AT 1854 5 17585 A4 TATCR $A 7
TS 23 o] g wak AR A 3 e AoE VEigen, A4 F¥ T 802%E
& EFcte A3 E AR 2 Y aF Fol=3 HEs] E53 d & AT (Table 9).
U2 253 dte Aot
B dFo e ddged Ydsle o oW z B
FE Fohe WHoz giAE Bo] AlLd:=
Wilks’ A 3te) ¥3E Hadsle AU & W5 U4 I8 M3 adez Jgd 437 84
A A7 e 9AE S AMEE S BEEY oAA et AW AR E EABIL X FI A9} b
= AHESE A o7 deElE B PEE J2is HARZ N5 495 FFHoR At T F 7
2 3} Fisherd] A¥BAT4E 23 Yo o BN FE FRUAM AN 4L £ e



A4 B4% AxH 4L

AZNTFA 2A AR ABA A8
2 Zolrol A Al XA =&

b =

~ v g B
2 oas
2 AL

\

oft
B
o, > P oXx

Stk O+ 72 R AA#AE Bol

of #RIN, FFE olste] FAL Ze 519

2L %, 1898 9] ot A2t A A A m7T 3

B AEPoR BRstd Ha,

7 2 v Ay oR Agsda T
1

g L
0.
Mo & A do do ok % (o 12

#5451 AHI® Rl GREE 4T B
g 5 F &5 EF9 & T8 FEES do}

Heteonm t&d 22 2EE Atk

1. T34 EA Zd A& AB-MP (°), Na-Me {mm),
AVD (mm) &} & $43 A FEAT £
A Qe o2 EF (p < 0.05).

2. AR B4 FoAe st AldA e 41 4
AAtEe #Ed = 2 Aol A3 TR ¢ AALE
A 94 ge Aolg BYon 53] dAT
A et AR 2AAAESE § Fo

3. % T o £94 JE AolE Holes A IFE
E(US-FH (°) & A9)& o] &3t dATH et
AR 7t FEPE vEA FH (0] EA 11.)
°ﬂ e =74 FEENE AYstHe o A9 &

#dsted 7ldErt & 352 U-VRL
(mm) AB-MP (°) 2.2 Uygyit} o] & g5z
ol Foizl WAL BalA EATH HEA 1T F
A &0 784%E FF3| EF3 E 5 Uk

4, BE A2 ZEZ(US-FH (°) & A9])& o] &3t
HAT vEA 17l s 7 BEEHE A
3 Z3} U6-VRL (mm), AB-MP (°), 28z
U7-FH () 7} %k & BEster foAdel U
I o] Al AEEE o3 BEAE EeA 89.2%
g Hge] 257 E & Aok

1

To AveA BAY SHINE A5
3 AEs} old 449 Bzgs} BT o
9
]

o]
p

2]

kil
Z

L 4t ri

]
A9 ojug As 58 A4 59 FoA et
LA S AFA, 48 AN AR et
AR FA 2R AR 2R A FL3A nesok

g Az veEoh

)
Rege)

194

CHA &K 363 32, 2005H

BEI1EE

—

. Graber TM. Maxillary second molar extraction in ClassI maloc-
clusion. Am J Orthod 1969,56:331-53.
9. Liddle DW. Second molar extraction in orthodontic treatment. Am J
Orthod 1977,72:599-616.

3. Quinn GW. Extraction of four second molars. Angle Orthod 1985;55:
58-69.

4. Magness WB. Extraction of second molars. J Clin Orthod 1986;20:519
-22.

5, Bishara SE, Burkey PS. Second molar extractions: a review. Am J
Orthod 1986;89:415-24.

6. Staggers JA. A comparison of results of second molar and first pre-
molar extraction treatment. Am J Orthod Dentofacial Orthop 1990;98:
430-6.

. Bowman SJ, Johnston LE Jr. The esthetic impact of extraction and
nonextraction treatments on Caucasian patients. Angle Orthod 2000;
70:3-10.

8. Chipman MB. Second and third molars: their role in orthodontic the-
rapy. Am ] Orthod 1961;47:498-520.

9. Lehman R. A consideration of the advantages of second molar extrac-
tions in orthodontics. Eur J Orthod 1979;1:119-24.

10. Basdra EK, Komposch G. Maxillary second molar extraction treat-
ment. J Clin Orthod 1994;28:476-81.

11, Romanides N, Servoss JM, Kleinrock S, Lohner J. Anterior and post-
erior dental changes in second molar extraction cases. J Clin Orthod
1990;24:559-63.

12. Waters D, Harris EF. Cephalometric comparison of maxillary second
molar extraction and nonextraction treatments in patients with Class
II malocclusions. Am ] Orthod Dentofacial Orthop 2001;120:608-13.

13. Stellzig A, Basdra EK, Komposch G. Skeletal and dentoalveolar chan-
ges after extraction of the second molars in the upper jaw. J Orofac
Orthop 1996;57:288-97.

14, Stellzig A, Basdra EK, Kube C, Komposch G. Extraction therapy in
patients with ClassTI/2 malocclusion. J Orofac Orthop 1993;60:39-52.

15. Basdra EK, Stellzig A, Komposch G. Extraction of maxillary second
molars in the treatment of ClassII malocclusion. Angle Orthod 1996;
66:287-92.

16. A4, 295, g 2 ny Felol glelA) ODL, APDL CF| B¢
2 E2H] g MadT. WAZFA 1992,22:779-813.

17. Kim YH, Vietas JJ. Anteroposterior Dysplasia Indicator: an adjunct to
cephalometric differential diagnosis. Am J Orthod 1978;73:619-33.

18. Kim YH. Overhite depth indicator with particular reference to anterior
openbite. Am ] Orthod 1974:65:586~611.

19. Kim YH. A comparative cephalometric study of ClassI, Division 1
nonextraction and extraction cases. Angle Orthod 1979;49:77-84.

20. Kim YH, Caulfield Zoe, Chung WN, Chang YI. Overhite depth indic-
ator, anteroposterior dysplasia indicator, combination factor, and
extraction index. The International Journal of the MEAW Technic and
Research Foundation 1994;1:11-32.

AR E =9l obgY] AR P B TR
A @34 1977;15:685-91.

2. o) A4, w4y A3E, AAD. AN n¥AY AR ZFRR

& ODL APDI®] W3} thXmg=] 1996,26:557-68.

23. Sato S. Case Report: Developmental characterization of skeletal Class
M malocclusion. Angle Orthod 1994;64:105-11.

24 Sato S, Suzuki Y. A 2E A A2E 2 APEBA) 1992

2. Y, 29, 01F8. 98 - BAT FALA, dole& T4, 2003,

-3

2 PG AT,

[t



~ ORIGINAL ARTICLE -

Pretreatment characteristics of adolescents with Class I
malocclusion treated by maxillary second molar extraction

Jae-Hyung Kim, DDS. MSD.* Joeng-Il Kim, DDS, MSD.”
Yong-Kyu Lim, DDS, MSD, PhD.° Dong—Yu\ Lee, DDS, MSD, PhD

The purpose of this retrospective study was to estimate the pretreatment characteristics of
growing patients with Class Il malocclusion, who had been treated with maxillary second molar
extractions. The sample comprised of 51 subjects: 18 subjects were classified into the molar
extraction group, and 33 subjects were treated without extraction and classified into the
nonextraction group. Pretreatment lateral cephalograms were caloulated and analyzed by
independent +test and stepwise discriminant analysis. In measurements for skeletal pattern, no
anteroposterior measurements and proportions of various vertical dimensions were significantly
different. and only some measurements such as AB-MP (°), Na-Me (mm). AVD (mm) were
significantly different between the" two treatment groups (p < 0.05). In measurements for
dentoalveolar pattern. some measurements, which were related to the position and angulation of the
upper and lower permanent first molars, and the angulation of the upper third molars, were
significantly different between the two treatment groups. In particular, the maxillary second molar
extraction group exhibited more mesial angulation of maxillary first molar to the occlusal plane.
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% Key words: Adolescents, Class Il malocclusion, Maxillary second molar extraction,
Discriminant analysis
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