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Fig 1. Reference plane. 1, Maxillary midsagittal plane
(Na-ANS-Ba); 2, ANS horizontal plane (A plane passing
ANS perpedicular to Maxillary midsagittal plane); 3, A
point horizontal plane (A plane passing A point parallel
to ANS horizontal plane); 4, B point horizontal plane (B
point-Gonion Lt.-Gonion Rt.); 5, antegonion horizontal
plane (A plane passing center of gonion parallel to B
point horizontal plane).
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Fig 2. Maxillary reference plane. 5 reference planes
(A) perpendicular to ANS horizontal plane and refer-
ence points (B, C) for linear measurement.

Fig 3. Mandibular reference plane. 5 reference planes
(A) perpendicular to B point horizontal plane and refer-
ence points (B, C) for linear measurement.

Fig 4. ANS (A) and A point (B) horizontal plane and maxillary measurements. The landmarks are described in Table 1.
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Table 1. Maxillary measurements

=244 g 2dusikie| Xl St o3 Fejof 2

o 67

Definition

Measurement
O #13 - #23
@ #14 - #24
® #15 - #25
@ #16 - #26
® #17 - #27

® Canine arch length

@ Premolar arch length
Molar arch length

© Oblique canine height Lt.
Oblique canine height Rt.
@ Oblique molar height Lt.
@ Oblique molar height Rt.

The distance between #13 - #23 (ANS, A point)
The distance between #14 - #24 (ANS, A point)
The distance between #15 - #25 (ANS, A point)
The distance between #16 — #26 (ANS, A point)
The distance between #17 — #27 (ANS, A point)

The distance between (ANS, A point) and #13 - #23 plane
The distance between (ANS, A point) and #14 - #24 plane
The distance between (ANS, A point) and #16 - #26 plane

The distance between (ANS, A point) - #23
The distance between (ANS, A point) - #13
The distance between (ANS, A point) - #26
The distance between (ANS, A point) - #16

o

/ ‘Amegonion

B Point

scribed in Table 2.

Fig 5. B point (A) and antegonion (B) horizontal plane
and mandibular measurements. The landmarks are de-
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Table 2. Mandibular measurements
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Measurement Definition
@ #33 - #43 The distance between #33 - #43 (B point, Antegonion)
@ #34 - #44 The distance between #34 - #44 (B point, Antegonion)
@ #35 - #45 The distance between #35 - #45 (B point, Antegonion)
@ #36 - #46 The distance between #36 - #46 (B point, Antegonion)
® #37 - #47 The distance between #37 - #47 (B point, Antegonion)

® Canine arch length

@ Premolar arch length
Molar arch length

© #36 Width

#46 Width

@ #37 Width

@ #47 Width

@ Oblique canine height Lt.
Oblique canine height Rt.
@ Oblique molar height Lt.
@ Oblique molar height Rt.
@ Body length Lt.

Body length Rt.

The distance between B point and #13 - #23 plane
The distance between B point and #14 - #24 plane
The distance between B point and #16 - #26 plane
The distance between #36 (B point) - #36 lingual point
The distance between #46 (B point) — #46 lingual point
The distance between #37 (B point) — #37 lingual point
The distance between #47 (B point) — #47 lingual point
The distance between B point — #33

The distance between B point - #43

The distance between B point — #36

The distance between B point - #46

The distance between B point - Go Lt.

The distance between B point - Go Rt.
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Table 3. Transverse comparison of basal bone in ANS horizontal plane

A} ofZ Helo B A7

o

Group 1 Group 2
Measurement Significance
Mean SD Mean SD
#13 - #23 14.94 743 25.07 7.94 T
#14 - #24 3369 6.80 42.32 752 '
#15 - #25 51.30 7.03 66.23 9.37 T
#16 - #26 70.12 7.36 74.96 3.29 NS
#17 - #27 54.31 4.36 5815 5.24 ’
Canine arch length 7.69 2.61 9.27 257 NS
Premolar arch length 12.01 3.24 13.75 2.62 NS
Molar arch length 25.80 2.73 2851 3.09 *
OCH Lt 10.84 457 1552 4.35 :
OCH Rt 1085 4.26 1592 438 T
OMH Lt 39.09 3.09 4725 2.03 T
OMH Rt 4441 381 4711 247 NS
Mann-Whitney U test, NS means non-significance; ‘p < 0.05; 'p < 001; Tp < 0.00L.
Table 4. Transverse comparison of basal bone in A point horizontal plane
Group 1 Group 2
Measurement Significance
Mean SD Mean SD
#13 - #23 22.98 9.08 30.13 7.85 NS
#14 - #24 38.56 3.96 42.65 5.39
#15 - #25 49.33 4.32 56.88 5.29 T
#16 - #26 62.62 4.80 67.27 2.09
#17 - #27 64.56 547 68.00 219 NS
Canine arch length 5.36 1.94 7.15 1.22
Premolar arch length 9.84 2.18 11.75 157
Molar arch length 23.43 3.31 26.11 2.20
OCH Lt 14.29 9.24 16.58 3.85 NS
OCH Rt 13.40 4.60 17.45 4.65 :
OMH Lt 38.96 2.83 42.61 1.59 T
OMH Rt 39.73 3.38 42.68 1.59
Mann-Whitney U test, NS means non-significance; p < 0.05; Tp < 0.01; Tp < 0.001.
ANS 7] ZZ AT A poimt 7Y HH ARo] Z]AF ANS= 25 Ay TolA AlaT25-9e] Fol
27 Ao Selal Zo| grasklm, ApaTHRee] Zof
ANS 71% @iy A point 7]FE A Alo] 7] S7Fdol frelstAl Skt (Table 5).
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Fig 6. The coordinates in A point reference plane (A) and superimposition (B), Class Il group is red and normal group

is blue.

Table 5. Basal bone width difference between ANS, A point horizontal plane (bone width on ANS plane-bone width

on A point plane)

Group 1 Group 2
Difference of basal bone width Significance
Mean SD Mean SD
Canine area -8.04 8.36 -5.06 3.48 NS
1st premolar -4.87 511 -0.33 4.37 *
2nd premolar 1.96 478 9.35 5.40 T
1st molar 7.50 356 7.69 2.82 NS
2nd molar -10.3 592 -9.85 467 NS

Significance determined by Mann-Whitney U test, NS means non-significance; p < 0.05; Tp < 0.001.
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Table 6. Transverse comparison in B point horizontal plane

Group 1 Group 2
Measurement Significance
Mean SD Mean SD

#33 - #43 32.13 7.11 24.96 7.36

#34 - #44 41.62 3.92 38.28 456 NS
#35 - #45 52.52 3.32 50.97 4.30 NS
#36 - #46 66.33 4.35 66.56 7.03 NS
#37 - #47 81.91 4.83 83.61 592 NS
Canine arch length 6.31 2.92 3.27 2.18 T
Premolar arch length 10.70 293 7.49 2.03 T
Molar arch length 25.88 2.68 26.03 10.60 :
#36 width 15.63 2.834 1850 4.25 :
#46 width 19.46 4.70 21.40 3.21 NS
#37 width 15.41 2.49 17.49 469 NS
#47 width 17.96 2.57 21.04 4.10 :
Oblique canine height Lt. 17.04 422 1265 401 !
Oblique canine height Rt. 17.53 4.28 13.29 4.24
Oblique molar height Lt. 4213 343 40.57 353 NS
Oblique molar height Rt. 42.23 2.98 40.12 3.83 NS
Body length Lt. 87.79 7.04 86.99 4.35 NS
Body length Rt. 87.68 8.69 86.59 2.61 NS

Significance determined by Mann-Whitney U test, NS means non-significance; p < 0.05; Tp < 0.01.

R T T B point

A 0

(@:group 1, e:group 2)

Fig 7. The coordinates in B point reference plane (A) and superimposition (B), Class Il group is red and normal group
is blue.
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Table 7. Transverse comparison in antegonion horizontal plane

Group 1 Group 2
Measurement Significance
Mean SD Mean SD
#33 - #43 35.92 7.30 26.49 9.28
#34 - #44 4577 498 4091 5.96 NS
#35 - #45 57.81 468 54.72 5.80 NS
#36 - #46 71.69 4.16 71.09 6.16 NS
#37 - #47 83.48 3.81 85.92 482 NS

Significance determined by Mann-Whitney U test, NS means non-significance; “p < 0.05.

Table 8. Basal bone width difference between A point, B point horizontal plane (Bone width on A point plane-bone

width on B point plane)

Group 1 Group 2
Difference of basal bone width Significance
Mean SD Mean SD
Canine -9.14 9.24 5.17 12.88 *
1st premolar -3.06 3.59 4.38 6.47 T
2nd premolar 318 431 591 378 T
1st molar -3.71 5.60 0.72 5.61 NS
2nd molar -17.35 434 -1561 5.26 NS

Significance determined by Mann-Whitney U test, NS means non-significance; ‘p < 0.01; Tp < 0.001.

7FE <l 24
Rl Al A
%01] iils
7]—8]—

%

off
o)
9,

fo

SEERE P
BRUIE dol AHsiel o
Holeke 7hg kol A

%7 _‘a;o]_nq ,L:h:ﬂ)(% ;q‘o”lﬂ’l—ﬁ 2=
=2
=

o
b
Jm
o
2
i)
o
M
2
:i

Ry
@i g
3 e
A

1

-z

l‘TF

ML o
1%
)

-

o 2 oy

N, o,

fr S0 e
9

Ay =

{0 5
-

=05 al, O]
Williams'* 7} =

A7 7IE Foll *é%}tﬂ‘ £ 3addom AT
& H]— 2}1_04‘/} 7851‘ bﬂ-/\]‘/ﬂ /\]-7(]0]]/\1“ @5]—0}—

de lo 2 e

N
ol
44

e

366

A AR AR5 getd A% Az w el
gk omle] 3akd A & 7 ATh
12y} 3D facial CT image”} E«Eﬁ}&]oi 245
A F o] e 249 #A 0] ThsetA HAL
™, CT YAGE<E ol&g AF7t EdaiA o] Fo
AaL Ak azbel] A7 H AW AR 9 3} gk
ko] FA e ot YT EAE, 2ol UAdE
Computed Tomography (CT)"¢] =9 o2 &Gzt
ol o) gk WA ZAMFY] FH4ashe) plEo] &
o A4 e e 4 T A HAuok
Cavalcanti 578 cadaver headsZ spiral computed to-
mograph = HJ gk § A ASHe] P& H7t
S}od 3D-CT 9} physical measurements Aol ol &A1 4
oz F93 2o|7} gl Hudtt) Jeon T
FRAS Zﬂa” Aol

33Hd Adsl BEgael F
A HE B BOoE 3 9sl =2 @ﬂ/ﬂq Res

o]-_L

84S B339 ©H, Chang® Baik’e 3347 7|
S Ad=E Afsied Ho 2T 1_747}
1.0 mmE 94 &S JEZ vlF =2 AdEE B
At



Vol. 38, No. 5, 2008. Korean J Orthod

Ao of
< 334
stod <k wli A 2ke] A,
tel & A5k 3, Kwon &
TS ©]-&3 324 -"'11"917—5 &5} o]"jq H| T %
Pelo] vlw 45 319
o, Park 57L& 7]&E Prl"i‘ WA ARl of| A AL
S5l ASHES 332 AFA A=
A oAl Fejsta, 1 HEe] AREE A Hagh
v} 9lth 3 Waitzman 522 AAbsF @=L
o] gato] T H3FAe A4 shElS 7 ]"3 al
TR A|Se] BAAE F ot k%l Xia &
Pro oty £ES 4 33 9 A B ] °|H
£ /e = skith

ARFH e FEuFAe] =4l el
T Zo A3yt 9l om 7|9 Williams®s =5
T HAMAARI I R 7 AR ARLE o] &
ato] s 8w e &2k %‘4@—01] g g7
ol FNHHAA 3xd A o7 A3 vl glo
v, AR FEARS AN = s R
2] A& Tetd + gle 24 v IS A
obzo] et At & & gl ©l %, Brodie™

}2}0 ] 1““4 Az 283 NG| ds
£ gotstr] Qe etz wg %A
2 xﬂa ATttt w WAMIAR 2 1oy
1 pantographE A3 et HMungo] 283t w
FHid gk Aot AR A2 £ A
714 = FEjell sl et XEe 3 AAsk] A
o W& W= -r%i@ii -5kt Lagerstrom
TJr Brodlezst o] Wol] HE FE HALA ARHE
= ﬂ’ﬁﬂﬁ-"ﬂ e gots WstE
27he vk flew,
Lude = 71:}% WHo R A7 e stet 7|A &9
Tt A Cha''s S5
TR oAPIARI A 3 23S F3 ko] FHell 3
3L A pointE AU WS 7|EFHOZ 243
B aJo} 7| A2 EAL 33
‘:IZJJr Lee &} Sonn—% M3 By E o] 835t XEF
o] FeHiE EAsIR o A WellA Q1Y A5
T U= 9 AR &l sHF =4 F3ol i

2 2 ok

N

2

oo

fo N r» &8
DS o be
=

NOZi 2k

y r&
01

L‘?E‘ /\]Gg ZIZ B/\/J\T;]-

ool B QTN 330 AE BEARIOR
399 94E AT NERRE Ahee 2
4 Peig BNgomd Az WAS B
FrjA2 5 AT 71E BEL 2Pl oI

=244 g 2Eusike| 8ol 4 ot Jejo st 9T

Fiatr] st et 7k

AN U= ASHQ ANSS} 2ol 9128 A5
Q1 Nasion¥} F3hol] 1%k AlS5 <] Basions
AHESFSLL, stetaS A Ee] ksl fAsiA o
of=o] /gl 9%k B pointe} 3holl 9] x|t
MentonZ} FHbol] 9]X]3F BasionS AM8-3le] A
BHE 2tk AFAIEHE @755‘}—‘2 7]5“4
=] °]”“«] A F-F-2loll HFHAY 7]
Jo] vkg 7 foll Al 28
2 B dAFde AdAe] =2 71%@%% A4
SHAl MiX A7) A} =¥ F3A T

AE AT EE AJodEe Aol gxay) v
wate] ofZe] FAo] A YEFkOw ANS hori-
zontal planed| A& ZAX], &7-X], A2]F=2] F-2|
A el gk 2kl 7F 1o, A point 71 F el
Me TR e AT oA Adde] gz
THTE ofFo] o] FodUA AA UERT
53] ANS 7]5& I} A Point 7] A
A F73 vl Al A1&TR]Foll 9loiA] A pointel A
ANS Atolo] Zof 2HAvt Ad@ToA e A
an, A227X T 2lo}A] A pointol] Al ANS Ale]
o] Zof 7t AdTtelA §o4d A 2 Ao
ulo] Kol A4 meatel] vlste] ME 74w
2ke] AFetEoa] Ao s FAsHA Fo] haE o]
Hashdo

B point horizontal plane®|*] 3}e}=S vlws)] H
H AR Fole] ZAe lolAwt dEdto] =T
of B3l 244 YA ZA YERITh

A point®} B point 7]=H Aol A Zsket 714 =9
273 Apo] Ml Al AXF, A1, 247X F-2] o] A RF
o A ZA Ui ez E o, seta9
Aol A stz A7] 7 Aotz Hlste] A
o7 Z Aog AZET)

H
:
ozi
=
i)
3
=
I
o
o,
v Rl
¢z
_>,i
T 5
:?L_',
ox
o
o,
2

'l‘%]—’?}ilo] g gl vls)
= 13 HE5om AAA|AL 5 =
3 B3t B AT E stet 7|AE FA

Me AR 9F A1LeTA] F-2lol oA HE
Z70] A4 YeEloy B pointS 7|FCo 2
AE T T AP 28] Ade
o] FAl Bt o= A4 HAFE gl <
AotEe] Al A5 AR Kl

rob
ol
ol

367



=44 e Fugdate] wgs saagd o
s paper surgery, photo surgery, model surgery & T}

0%

Hol &&= o] gtovt 224 WA AR
?Q*ﬂﬁo] A2 ap7ldde w2 AL
. e ofu] F gt AlE| o] ASH 3D
fac1al CT 1mage§ o] &35HA] HhA ol g tH
z9o] FFsket s, A4St hsshA Ho
%z‘s '}l\‘% }\] O]E HP‘G]:JJI- ]EO]:‘CL] g@o] 75]
o|Fojd F glom, Bl £& TS Tl
5 3?‘4 O}Utﬂﬁ} o & Hgh 7}*5 afd zloleta A
teoh = A E’-@ A 5o F FelA et ALdH
oF %*irlf: & w5 Fash,

A Zdetete] 71A =<
= % | Zagh, X|d 749
TR0 7 7153 ZAu|3F 7 $o= Quad Helixtt
RME 59 W3R & AH&std dE 4 A 8
Q1 7hAde] 5-71] ﬁ:rLﬂ% 7d$-oll = Surgical as-
ARl e AA7 48
Zo R %Zﬂ}ﬂ”ﬂ, *“5: ATl Fagk 71ES AA
el=rha Azt

S RE A e] Aol loA] shete] H iAo
el e 1 E oA FRerE, dF FX| A
F9o] xpo]E By o= AU FHE 1e
g F7HAR] AA7)ee] Had Aowm AZbEH
Aol BA eol v RFA] TANH S A
stReBz ol AHES Heste] F7HAQ
AT7F AEEojof & o7 AZHETh

o o

© 32 |
-ﬂ?ﬂlm

32

0{
t

AP Z shetsp] 9Astel A BEIYE ol 8
stol gstelgel /R NEHS 4T Fo
AZg NP5 AEe A9t

>
Z
w2
SE,
>
=
Q
g
N
&)
oot
r
e

o e AT E Aol AL 2227 A
Ao FAN Fol gradel FasEc) o

AA AX], A1 F9)o] 7o)
Aol A FodUA ZA YEFEIL A pointe} B
pointol| Al 7, skt 2t 7|AE 7 Aol AR H-
ATAF, A2 Foll A A2t 2o
Folg AolE BT

368

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CHXIm™X| 38 55, 2008

Proffit WR, Fields HW Jr, Moray LJ. Prevalence of maloc-
clusion and orthodontic treatment need in the United States:
estimates from the N-HANES III survey. Int J Adult Orthodon
Orthognath Surg 1998;13:97-106.

. Mills LF. Epidemiologic studies of occlusion. IV. The preva-

lence of malocclusion in a population of 1,455 school children.
J Dent Res 1966;45:332-36.

. Lee SJ, Suhr CH. Recognition of malocclusion and orthodontic

treatment need of 7-18 year-old Korean adolescent. Korean J
Orthod 1994;24:367-94.

. Yoo YK, Kim NI, Lee HK. A study on the prevalence of mal-

occlusion in 2,378 Yonsei university students. Korean J Orthod
1971;2:35-40.

. Angle EH. Classification of malocclusion. Dental Cosmos

1899;41:248-64.

. Broadbent BH. A new X-ray technique and its application to

orthodontia. Angle Orthod 1931;1:45-66.

. Park SJ, Ryu YK. A comparative study on craniofacial skel-

eton between Angle’s class III malocclusion and normal
occlusion. Korean J Orthod 1987;17:63-71.

. Kim JH, Suhr CH. A roentgenocephalometric study on mor-

phologic factors of normal occlusion and class III maloc-
clusion. Korean J Orthod 1987;17:23-32.

. Jacobson A, Evans WG, Preston CB, Sadowsky PL. Mandibu-

lar prognathism. Am J Orthod 1974;66:140-71.

Sanborn RT. Differences between the facial skeletal patterns of
Class III malocclusion and normal occlusion. Angle Orthod
1955;25:208-22.

Sassouni V. A classification of skeletal facial types. Am J
Orthod 1969;55:109-23.

Lee SJ, Baek SH, Kim SC, Kook YA. Size and forms of the
mandibular dental arch in Korean malocclusion patients.
Korean J Orthod 2005;35:15-22.

Lee HK, Son WS. A study on basal dental arch width in skel-
etal class III malocclusion. Korean J Orthod 2002;32:117-27.
Lee BD. Application of three-dimensional CT in dentistry. J
Korean Dent Association 2002;40:853-9.

Kim KD, Ryu SK. Application of three-dimensional CT im-
ages using personal computer in dentistry. J Korean Dent
Association 2004;42:197-208.

Jeon KJ, Park H, Lee HC, Kim KD, Park CS. Reproducibil-
ities of cephalometric measurements of three-dimensional CT
images reconstructed in the personal computer. Korean J Oral
Maxillofac Radiol 2003;33:171-8.

Cavalcanti MG, Haller JW, Vannier MW. Three-dimensional
computed tomography landmark measurement in craniofacial
surgical planning: experimental validation in vitro. J Oral
Maxillofac Surg 1999;57:690-4.

Williams DR. Maxillary growth velocity and variation in three
dimensions during treatment of Class III malocclusion. Angle
Orthod 1973;43:422-39.

Choi YS, Kim GT, Hwang EH. Basic principle of cone beam
computed tomography. Korean J Oral Maxillofac Radiol



Vol. 38, No. 5, 2008. Korean J Orthod

20.

21.

22.

23.

24.

25.

2006;36:123-9.

Chang HS, Baik HS. A proposal of landmarks for craniofacial
analysis using three-dimensional CT imaging. Korean J Orthod
2002;32:313-25.

Kim WS, Lee KH, Hwang HS. Comparison of asymmetric de-
gree between maxillofacial hard and soft tissue in facial asym-
metric sugjects using three-dimensional computed tomography.
Korean J Orthod 2005;35:163-73.

Kwon TG, Park HS, Ryoo HM, Lee SH. A comparison of cra-
niofacial morphology in patients with and without facial asym-
metry - a three dimensional analysis with computed tomogra-
phy. Int J Oral Maxillofac Surg 2006;35:43-8.

Park JW, Kim NK, Chang YI. Formulation of a reference co-
ordinate system of three-dimensional (3D) head and neck im-
ages: Part I. Reproducibility of 3D cephalometric landmarks.
Korean J Orthod 2005;35:388-97.

Waitzman AA, Posnick JC, Armstrong DC, Pron GE.
Craniofacial skeletal measurements based on computed tomog-
raphy: Part II. Normal values and growth trends. Cleft Palate
Craniofac J 1992;29:118-28.

Xia J, Wang D, Samman N, Yeung RW, Tideman H. Compu-
ter-assisted three-dimensional surgical planning and simulation:
3D color facial model generation. Int J Oral Maxillofac Surg

=244 g 2Eusike| 8ol 4 ot Jejo st 9T

26.

27.

28.

29.

30.

31

32

2000;29:2-10.

Xia J, Ip HH, Samman N, Wang D, Kot CS, Yeung RW, et
al. Computer-assisted three-dimensional surgical planning and
simulation: 3D virtual osteotomy. Int J Oral Maxillofac Surg
2000;29:11-7.

Xia J, Samman N, Yeung RW, Wang D, Shen SG, Ip HH,
et al. Computer-assisted three-dimensional surgical planing and
simulation. 3D soft tissue planning and prediction. Int J Oral
Maxillofac Surg 2000;29:250-8.

Brodie AG. The apical base; zone of interaction between the
intestitial and skeletal system. Angle Orthod 1966;36:131-5.
Lagerstrom LO, Brodie AG. A quantitative method for meas-
uring change in the maxilla due to growth and orthodontic
procedures. Angle Orthod 1967;37:241-50.

Lude JC. The technique for the determination of the size of
the mandibular apical base; it‘s application to growth studies.
Angle Orthod 1967;37:272-84.

Ahn HS, Cha KS. A study on maxillary basal bone morphol-
ogy in skeletal class III malocclusion requiring orthognathic
surgery. Korean J Orthod 1995;25:577-86.

Worms FW, Issacson RJ, Spedal TM. Surgical orthodontic
treatment planning: profile analysis and mandibular surgery.
Angle Orthod 1976;46:1-25.

369



ORIGINAL ARTICLE

Study of horizontal skeletal pattern and dental arch in skeletal

Class III malocclusion patients

Hee-Chan Park, DDS, MSD, PhD’, Jin-Woo Lee, DDS, MSD, PhD’

Objective: The purpose of this study was to investigate the horizontal skeletal pattern and dental arch differences
between Class Il malocclusion patients and normal occlusion patients. Methods: Twenty skeletal Class Il maloc-
clusion patients and ten normal occlusion patients were selected and 3D facial CT were taken to analyze the
horizontal skeletal differences between the two groups. Results: In the horizontal comparison of the maxilla, skel-
etal width and perimeter were significantly smaller in skeletal Class Il patients on ANS and A point reference
planes. The difference between maxillary width of ANS and A point reference planes showed that there was
greater constriction of the first and second premolar in skeletal Class Ill patients. In the horizontal comparison
of the mandible, the widths of the canine and premolar area were significantly larger in skeletal Class Il patients
on B point reference plane. The differences between width of the upper and lower jaws (comparison of A and
B reference planes) were significantly large in the canine and premolar area. Conclusions: From this study, the
characteristics of Class Ill malocclusion patients were shown through horizontal constriction of the maxilla. But
to make clear further detailed characteristics of Class Ill malocclusion patients, additional studies are necessary.
(Korean J Orthod 2008;38(5):358-370)
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