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Table 1. Distribution of Samples According to Age, Gender, and Angle’s Classification
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Fig. 1. Cephalometric Landmarks Used in the Study.
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Table 2. Linear Measurements Used in the Study

Linear Measurements

Cranial Base

N-S
Se-S
N-Se
S-Ba

Midface

PTS-Ro
PTS-PNS
PNS-ANS

Ro-ANS

N-ANS

ANS-Pr

Lower Face

Co-Gn
Ar-Go
Go-Me
ANS-Me
1d-Me




Aedttn deE s 3282 FEA ALttt wekd F
THOR 146 & HEO 2 o] gt thH(Table 1).

2. A7

SRFAGAAAREE 0.003 ac-
3mm, 2H) 2 AAlet] ASHE

0.
Ak, BE ASEES 0.5mm7HA AS $, 9.3%9] &

rin
o
m
m
flo
3
@
—_
2
EH
>
i
jus]
=
o
\1
mL
i)

2) 74]#613
15702 AMAZFE-S Cephalometric Protractor®(Ormco,
U.S.A)E o] 43l 0.5mm7HA AZ38t4thH(Table 2).

S
Aol BEA L REHAES FET F
o) 3] ==

CHstaobx|2tsta| x| 34(4) 2007

0x
nE

B

El

1) 7+ A=A 9] ASA] ¥ (Table 3, 4)

AL o] AlSA] o)A oyt ofofr et tha ZitH(Table
3). E3] N-S& 94, Se-S& 7Al, S-Bae 1141, PNS-ANS
£ 94, Ro-ANSE 114], Co-Gne 94, Ar-Go2 94, Id-
MeZ 7Alol| Fote] ASA 7} frefstA & A2 Yehylth
(p€0.05). eJol7} FolHr} tf & A& N-Se7l 1141, PTS-
PNS9| & A%, ANS-Pr7F 94l o] Zou BA18 #2143
2 glolth.

5 9A A9l tF-E9 ASA A Folr} ojotrt} Zict
(Table 4). 53] N-S¥ 9419, S-Ba& 74|, PTS-Ro 94,
PNS-ANSE 94, Ro-ANSE 94|19} 1141, N-ANSE 114,
Co-CGn< 94|, Ar-Go& 941, Go-Me< 9A4)), Id-Me2 114

1 oz} frelatAl ZtH(p<0.05). ofolr} dolrt o 2 3%
£ Ro-ANS9| 7418t Go-Me2] 74 Hout A4 felde
At

(]

Table 3. Comparison of Linear Measurements in Boys and Girls with Class [ Malocclusion with Aging

Y 9y 11Y
Boys Girls Boys Girls Boys Girls
N-S 64.88+3.24 62.93+2.08 68.11+2.29 65.67+1.83* 69.89+3.62 68.67+3.85
Se-S 26.58+1.76 24 .83+2.48* 27.29+1.65 25.92+1.84 27.64+2.57 26.29+1.95
N-Se 38.21+4.77 38.20+3.19 40.89+2.96 39.88+1.68 42.39+3.19 42.50+4.06
S-Ba 43.50%£2.37 42.30+2.98 46.36+2.68 44.21+2.64 49.46+2.41 46.42+4.18"
PTS-Ro 54.67+3.35 53.07+1.51 57.32+2.86 55.42+2.92 60.21+2.87 58.63+3.08
PTS-PNS 24.08+2.17 24.20+1.74 26.57+2.45 26.92+1.84 29.44+1.85 29.46+2.85
PNS-ANS 47.79+2.26 46.50+2.53 48.89+2.69 46.92+1.66" 51.25+3.09 50.25+2.07
Ro-ANS 26.33£1.70 25.80+1.41 28.68+2.52 27.54+2.10 30.93+1.71 28.88+2.31%
N-ANS 49.50+1.73 48.93+2.75 52.29+3.30 52.29+2.69 56.04+2.39 54.25+2.67
ANS-Pr 14.04+2.06 14.00+1.52 14.75+1.24 15.04+1.75 16.29+2.45 16.33+2.27
Co-Gn 103.50+5.90 101.03+3.82 109.36+5.08 103.63+3.54" 112.96+4.15 109.96+4.82
Ar-Go 43.92+3.69 42.20+2.64 46.46+1.94 44 21+2.25% 49.96+3.02 48.75+3.14
Go-Me 58.08+2.70 57.77+2.62 62.61+4.23 60.21+4.31 64.11+£2.77 61.46+4.06
ANS-Me 64.50+4.10 62.30+3.49 65.71+2.93 64.29+3.78 69.93+4.69 66.96+5.18
1d-Me 28.25+1.75 26.43+1.78* 29.18+1.55 28.38+2.44 31.79+2.33 30.568+3.20
* p<0.05
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Table 4. Comparison of Linear Measurements in Boys and Girls with Class Il Malocclusion with Aging

Y 9Y 11Y
Boys Girls Boys Girls Boys Girls
N-S 65.18+£3.46 63.17+2.35 66.69+2.13 64.00+2.78* 68.75+£2.87 65.63+£3.49
Se-S 26.09+3.69 25.83£2.09 27.39+2.38 26.07+£2.35 28.81+£1.36 27.25+3.89
N-Se 39.18£3.50 37.42+2.78 39.19+1.48 38.07£2.81 40.13+2.12 38.50+2.99
S-Ba 45.00+2.85 42.71+2.22" 46.15+3.09 44.80+3.33 46.94+2.76 45.81+3.27
PTS-Ro 53.68+1.75 53.50+1.98 56.58+1.93 54.80+2.02" 58.19+2.91 55.69£3.00
PTS-PNS 24 .55+2.65 23.96+2.44 27.356+1.96 26.97+1.91 28.19+1.79 27.94+1.80
PNS-ANS 46.09+2.73 44.79+1.03 47.54+1.86 45.77+2.19 49.06+4.30 46.63+1.71
Ro-ANS 26.09+1.14 26.17+1.29 28.89+1.79 26.77+1.95* 31.13+2.05 27.81+2.14*
N-ANS 50.09+2.43 49.33+1.85 52.77+2.60 51.33£2.13 56.06+3.17 52.13+2.85"
ANS-Pr 14.55+1.82 13.29+1.16 14.46+2.90 14.33+1.60 14.81+2.03 14.38+2.17
Co-Gn 103.32+£3.82  103.08+2.65 111.00+£5.33  105.73+5.40* 114.31+£5.76  109.69+4.96
Ar-Go 46.14+2.66 45.08+4.30 47.69+2.82 45.07+3.76" 48.75+4.23 47.63+3.82
Go-Me 57.73£3.13 59.42+2.70 64.58+4.60 60.00+3.59* 65.19+4.08 64.13+5.99
ANS-Me 62.46+4.71 60.46+2.70 64.62+5.18 62.97+3.42 67.25+5.50 63.69+3.84
1d-Me 27.46+2.34 26.42+1.90 29.96+2.16 28.60+1.42 32.13+2.07 30.00+1.10*
* p<0.05

2) A ¢] F7tel ©E vl (Table 5, 6)

FAA - N-SE [ F gohs 7~94 Ako] (p(0.05) ¢l & A
3 273, [ 5 odoke 7T~94 Aol (p<0.05) 9+ 9~1141
Akl (p<0.05)el AA 3] F7t= At N-Sew | 5 Aob= 9~
114 Abe] (p€0.05)°ll @A 3] F7t=IAeh. S-Ba2 [+ dole
T~9A4] Akl (p<0.05) 9} 9~11A4 Ako] (p(0.05)ll AA 3] F7}
L Pel=

¢4 PTSRo2 | & dobe 7~94 Ale](p<0.05)9} 9
~11A4] AFl(p€0.05)ell @A 8] F7H=AaL, |7 Aoks 7~9
Al AFe] (p<0.05)F 9~11A4] Ate] (p¢0.05) ¢l iﬂﬁfﬂ Z7H= 9
om 15 Fobe 7T~94 Abe] (p(0.05) ¢l AA3] F7h=%th.
PTS-PNSE [ & ok 7T~94 A}l (p<0.05) <+ 9~11A4 A
o] (p<0.05)ell AA3] S7HENRAL, [F Adols T~94 Aol
(p€0.05)9F 9~11A4] Ate](p€0.05)° A3 Z7H= A, I+
ols 7~94] Ale](p(0.05)°lE dA3 S7Fda, TF <
ob= T~94] Aol (p0.05)9= A3 F7k= AT PNS-
ANSE [ & 9 25 9~114 Ale](p<0.05)l @A 3] Z7}
HATh Ro-ANSE [ 7 gobes 7~94 Aol (p<0.05)9F 9
114 A+l (p€0.05) el A3 S7H=Ra, | F ddote 7T~94
Ate] (p<€0.05) = AA8] S7F= ATk, 5 dole 7~94 A
o] (p<0.05)¢F 9~11A41 Ate](p{0.05) EA3] 7= At
N-ANSE [ F Fole 7~94 Ake](p{0.05) 9+ 9~11A] Ate]
(p€0.05)ll dA3] Z7HEAL, [F oJote 7~94 Aol
(p€0.05)ell= @A3] S7HEATt. 15 Fobes 7T~94] Ato]
(p€0.05) 9} 9~11A4 Abo] (p€0.05)ll @A 3] Z7t=lAet. T+
oJol= T~94] Aol (p{0.05)°ll= dA3] F7t=AT ANS-
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Pre [ F "ok 9~114 Ako] (p<0.05) @A3 F7}5)
A},

b Co-Gne [+ dole 7T~94 Ale](p<0.05)°l+=
A3 S7HERL, 17 odoks 9~11A4 Akl (p<0.05)°l &
A3 Z74E ek 15 Hoks 7~94 Ale] (p<0.05)¢ll& @A
3] S7FEATE Ar-Goe [+ gole 7~94 Abo] (p(0.05) <}
9~11A1 Ate] (p<0.05)ll @A8] S7F= AR, |+ ofoks 9~
11A] Abe] (p<0.05)ell @A 3] 71| ATt Go-Me2 [ F ‘Fo}
E 7T~94 Abol (p(0.05)ellE dA3] Z7HEUT. 5 Eobe
T~9A] At (p<0.05) = @A 8] Sk, I+ oJol= 9
~114 Abol(p€0.05)°] dA3] F7F=%ith. ANS-Mee |3
ol 9~11A41 Ake] (p0.05)ll @A13] Z7F= A}, Id-Me&
[& ¥4 % 9~11A4 Akl (p€0.05)ll A3 F7FEAL,
& dd 2% 7~94 Abe] (p<0.05) ¢ 9~11A Alo]
(p<0.05)l ?4_2181 S7HE .

2. 122 132 H|

1) 7z A#ol| Al el A=) H] 3 (Table 7)

A ¢ 9ol AFHA 2ol (N-8) & A F7HA Aol
(N-Se)7t IFolA AR FeofatA 2A vepgon
(p€0.05), 1141l AFA Aol (N-Se)& MHe] [+
Hot AR R s A YeRATHp(0.05).

Eaisile Hl*o otEg) ARl (PTS-Ro)& IH0] ZE
3:101 /ﬁ _Tl_ —E—’é‘] 11A<]]0]]L‘ “Eeﬂb‘]— x}o]ﬂ. 9\1_0_
(p€0. 05) vtk sl o] (PNS-ANS) & I Ho] &

=2 2
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Table 5. Growth Changes of Linear Measurements in Boys and Girls with Class [ Malocclusion
Boys Girls
Y 9Y 11Y Y 9Y 11Y
N-S 64.88+£3.24 68.11+2.29* 69.89+3.62 62.93+2.08 65.67+1.83" 68.67+3.85*
Se-S 26.58+1.76 27.29+1.65 27.64+2.57 24.83+2.48 25.92+£1.84  26.29+£1.95
N-Se 38.21£4.77 40.89+2.96 42.39+3.19 38.20£3.19 39.88+1.68  42.50+4.06*
S-Ba 43.50£2.37 46.36+2.68" 49.46+2.41* 42.30+2.98 44.21+2.64  46.42+4.18
PTS-Ro 54.67+3.35 57.32+2.86" 60.21+2.87* 53.07+1.51 55.42+2.92" 58.63+3.08*
PTS-PNS 24.08+£2.17 26.57+2.45* 29.44+1.85* 24.20+1.74 26.92+1.84" 29.46+2.85*
PNS-ANS 47.79+2.26 48.89+2.69 51.25+3.09* 46.50+2.53 46.92+1.66  50.25%+2.07*
Ro-ANS 26.33%+1.70 28.68+2.52" 30.93x1.71* 25.80+1.41 27.54+2.10" 28.88+2.31
N-ANS 49.50+1.73 52.29+3.30" 56.04+2.39* 48.93+2.75 52.29+2.69" 54.25+2.67
ANS-Pr 14.04+2.06 14.75+1.24 16.29+2.45* 14.00+1.52 15.04+1.75  16.33+2.27
Co-Gn 103.50+5.90  109.36%+5.08"  112.96%4.15 101.03+£3.82  103.63+3.54 109.96+4.82*
Ar-Go 43.92+3.69 46.46+1.94* 49.96+3.02* 42.2+2.64 44214225  48.75%+3.14*
Go-Me 58.08+2.70 62.61+4.23* 64.11+2.77 57.77+2.62 60.21£4.31  61.46+4.06
ANS-Me 64.50£4.10 65.71+2.93 69.93+4.69* 62.30+3.49 64.29£3.78  66.96+5.18
Id-Me 28.25+1.75 29.18+1.55 31.79+2.33* 26.43+1.78 28.38+2.44  30.58+3.20*
* p<0.05
Table 6. Growth Changes of Linear Measurements in Boys and Girls with Class I Malocclusion
Boys Girls
Y 9Y 11Y 7Y 9Y 11Y
N-S 65.18+3.46 66.69+2.13 68.75+2.87 63.17+2.35 64.00+2.78  65.63+3.49
Se-S 26.09+3.69 27.39+2.38 28.81+1.36 25.83+2.09 26.07+£2.35  27.25+3.89
N-Se 39.18+3.50 39.19+1.48 40.13£2.12 37.42+2.78 38.07+£2.81 38.50+2.99
S-Ba 45.00£2.85 46.15+3.09 46.94+2.76 42.711+2.22 44.80+3.33  45.81+3.27
PTS-Ro 53.68+1.75 56.58+1.93" 58.19+2.91 53.50+1.98 54.80+2.02  55.69£3.00
PTS-PNS 24.55+2.65 27.35+1.96* 28.19+1.79 23.96+2.44 26.97+1.91" 27.94+1.80
PNS-ANS 46.09£2.73 47.54+1.86 49.06+4.30 44.79+1.03 45771219  46.63+1.71
Ro-ANS 26.09+1.14 28.89+1.79* 31.13+2.05" 26.17+1.29 26.77+£1.95  27.81+2.14
N-ANS 50.09+2.43 52.77+2.60" 56.06+3.17* 49.33+1.85 51.33+2.13* 52.13+2.85
ANS-Pr 14.55+1.82 14.46+2.90 14.81+2.03 13.29+1.16 14.33£1.60  14.38+2.17
Co-Gn 103.32£3.82 111.00£5.33*  114.31£5.76 103.08£2.65  105.73+£5.40 109.69+4.96
Ar-Go 46.14+2.66 47.69+2.82 48.75+4.23 45.08+4.30 45.07£3.76  47.63+3.82
Go-Me 57.73+3.13 64.58+4.60* 65.19+4.08 59.42+2.70 60.00+3.59  64.13+5.99*
ANS-Me 62.46+4.71 64.62+5.18 67.25+5.50 60.46+2.70 62.97+£3.42  63.69+3.84
Id-Me 27.46+2.34 29.96+2.16" 32.13+2.07* 26.42+1.90 28.60+1.42" 30.00+1.10*
* p<0.05
ARellA dAs] &UTHpC0.05). B3 GEFA FiiEo

(PTS-PNS)= 7412t 9AlolE= [ HFe] tha 71 7Agke)glont

11Alel FslstAl &9k (pd0.05), HIgotEekA)

(N-ANS)E& 5] tha &2 Aol
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Ar-Gog A =
H =0l (ANS-Me) = RE

F3

A
o

ahebal © ool ASAIN o] | Furh oz ou
Sat EAA felde UehiA
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Foll A 5ol | wEe 2ske}
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Table 7. Comparison of Linear Measurements in Class I and Class Il Malocclusion with Aging

A% 9Y 11Y
Class | Class Il Class | Class I Class | Class Il
N-S 63.80£2.79 64.13+£3.04 66.98+2.39 65.25+2.81% 69.33+3.70 67.19+£3.48
Se-S 25.61+£2.33 25.96+2.90 26.65+1.84 26.68+2.41 27.02+£2.36 28.03+£2.93
N-Se 38.20£3.89 38.26+£3.20 40.42+2.46 38.59+2.32* 42.44+3.54 39.31+2.64*
S-Ba 42.83+2.75 43.80+2.74 45.37+2.83 45.43+3.24 48.06+3.62 46.38+2.98
PTS-Ro 53.78+2.58 53.59+1.83 56.44+2.99 55.62+2.15 59.48+3.01 56.94+3.14*
PTS-PNS 24.15+1.91 24.24+2.50 26.73+2.16 27.14+1.91 29.45+2.31 28.06+1.74*
PNS-ANS 47.07+2.46 45.41+2.09* 47.98+2.45 46.59+2.20* 50.79+2.67 47.84+3.40"
Ro-ANS 26.04+1.54 26.13£1.19 28.15+2.36 27.75+£2.14 29.98+2.22 29.47+2.65
N-ANS 49.19+2.33 49.70+2.13 52.29+2.97 52.00+£2.42 55.21+2.63 54.09+3.55
ANS-Pr 14.02+1.74 13.89+1.61 14.89+1.47 14.39+2.25 16.31£2.32 14.59+2.04"
Co-Gn 102.13+4.91 103.20+3.19 106.71£5.23 108.18+£5.91 111.58+4.64 112.00+5.72
Ar-Go 42.96+3.21 45.59+3.57" 45.42+2.34 46.29+3.55 49.40+3.08 48.19+3.94
Go-Me 57.91+2.61 58.61+£2.97 61.50+4.35 62.13+4.64 62.89+3.61 64.66+4.98
ANS-Me 63.28+3.86 61.41+3.84 65.06+3.36 63.73+4.32 68.56+5.05 65.47+4.94
[d-Me 27.24+1.96 26.91+2.14 28.81+2.01 29.23+1.90 31.23£2.78 31.06+1.94
* 1<0.05
Table 8. Growth Changes of Linear Measurements in Class | and Class I Malocclusion with Aging
% 9Y 11Y
Class | Class Il Class | Class I Class | Class I
N-S 63.80£2.78 66.98+2.39* 69.33+3.70* 64.13+3.04 65.25+2 .81 67.19+3.48*
Se-S 25.61£2.33 26.65+1.84 27.02+2.36 25.96+2.90 26.68+2.42 28.03+£2.93
N-Se 38.20£3.89 40.42+2 46" 42.44+3.54* 38.26+3.20 38.59+2.32 39.31t£2.64
S-Ba 42.83+2.75 45.37+2.83" 48.06+3.62* 43.80+2.74 45.43+3.24 46.38+2.98
PTS-Ro 53.78+£2.58 56.44+2.99* 59.48+3.01* 53.59+1.83 55.63%+2.15"  56.94+3.14
PTS-PNS 24.15+1.91 26.73+2.16* 29.45+2.31% 24.24+2.50 27.14+1.91% 28.06+1.74
PNS-ANS 47.07+2.46 47.98+2.45 50.79+2.67* 45.41+2.09 46.59+2.20 47.84+3.40
Ro-ANS 26.04+1.54 28.15+2.36* 29.98+2.22* 26.13+1.19 27.75+2.14*  29.47+2.65*
N-ANS 49.19+2.33 52.29+2.97* 55.21+2.63" 49.70+2.13 52.00+2.42*  54.09+3.55*
ANS-Pr 14.19+£1.75 14.88+1.47 16.31+2.32* 13.89+1.61 14.39+2.25 14.59+2.04
Co-Gn 102.13+£4.91 106.70+5.23" 111.58+4.64*  103.20+3.19 108.18+5.91* 112.00£5.72"
Ar-Go 42.96+3.21 45.42+2 34" 49.40+3.08* 45.59+3.57 46.29+3.55 48.19+3.94
Go-Me 57.91+2.61 61.50+4.35* 62.88+3.61 58.61+£2.97 62.13+4.64" 64.66+4.98
ANS-Me 63.28+£3.86 65.06+3.36 68.56+5.05* 61.41+3.85 63.73+4.32 65.47+4.94
Id-Me 27.24+1.96 28.81+2.01* 31.23+2.78* 26.91+2.14 29.23+1.90* 31.06+1.94*
* p€0.05
2) A9 ¢] F7tol W& Hla(Table 8) AU
A ¢ AFAA Zol(N-9)9] S7te | FelAe A5 F2HH ¢ Ro-ANS9F Bl tagA] Aol (N-ANS) = |
A Aol (N-Se)d] 7PF thi-tg a8t 9la 7~11 w2 15 25 7T~1149 #59] % }’3}21 (p€0.05), B
Al Atolel] FE3] o] Fo|A] 1 (p(0.05), M= HAF7HA] A Aol (PTS-Ro) 9+ HIZ G 0] (PTS-
T o] (Se-S)7F -2 AFAlskaL glovt BAA frolde PNS)E | woAe 3] ?7}0}9\1——‘/}@(0.05), Il llA
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T~9A1d o] FEHA
2ol (PNS-ANS) ¢} “depze
[ 5l

F M= 9~1140] felakAl Z71e ¥
T7tehe e veptout sAR 0w

(p(0.05). R W] gek=

AolA| 23 30l (ANS-Pr)
9 (p¢0.05), 11
2 fela 2

411

2

/\11—‘:—

o ol dr o

o

=0l (Ar-Go)& | FollA= 7T~114] Atold
(p<0.05), I 3ol A 2718k ZAgko] Ve
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wWout SAA SR FosA] ehgkon, shekd ol (ANS-Me)
= 1301]’\1L 9~ 1Al FelstAl S7Fsksd 2 (pC0.05), I
%Oﬂ/ﬂt g Ws7E YA edstth. skets 2ol (Co-
Gn) 9} stef=e] Aopx|xE Fol(Id-Me)e |3 I8 BF
ol T~114 Afolel FE8] F7ketAaL(p<0.05), stetAl 2
°](Go-Me)& T~9Aell %] FEHHTH(p(0.05).

A ) ==

Table 9. Correlation Coefficients for Comparisons of Linear Measurements in Class | Malocclusion at Age 7

PTS

PNS

Ro N ANS ANS

N-S Se-S  N-Se S-Ba PTS-Ro Co-Gn Ar-Go Go-Me Id-Me
-PNS -ANS -ANS -ANS -Pr -Me
N-S 1.00
Se-S -0.13 1.00
N-Se 0.78* -0.71* 1.00
S-Ba 0.11  -0.01 0.11 1.00
PTS-Ro 0.57* -0.23 0.54* 0.39" 1.00
PTS-PNS 0.16 -0.28 031 030 0.14 1.00
PNS-ANS 040" -0.38 049" 031 058 0.16 1.00
Ro-ANS 0.32 0.08 018 0.19 049* -0.07 0.13 1.00
N-ANS 0.15 026 -004 032 025 023 0.03 047° 1.00
ANS-Pr -0.21 0.08 -0.19 -0.08 -0.09 -0.04 0.06 -0.16 0.26 1.00
Co-Gn 0.39* -0.18 0.38* 049" 0.53* 048" 067" 0.02 032 0.34 1.00
Ar-Go 0.35 0.04 022 034 052 033 055 012 0.54* 0.30 0.82" 1.00
Go-Me 0.30 0.06 016 039" 0.18 025 031 -023 0.12 033 0.71* 0.55° 1.00
ANS-Me 0.05 -0.04 006 023 022 021 035 -0.08 0.32 0.74* 064" 048 0.37 1.00
Id-Me 0.33 006 019 032 020 007 034 019 049" 043* 0.54* 049° 0.26 0.75*  1.00
* p€0.05

Table 10. Correlation

Coefficients for Comparisons of Linear Measurements in Class [ Malocclusion at Age 9

N-S Se-S N-Se SBa PTSRo Lo FPNS Ro = N “ANS o o Argo GoMe 2N 1gMe
PNS -ANS -ANS -ANS -Pr Me
NS 1.00
Se-S 032 1.00
N-Se 0.74° -0.40* 1.00
S-Ba 055 021 038 1.00
PTSRo  068° 014 056" 065 1.00
PTSPNS 036 -021 054° 027 050° 1.00
PNS-ANS  0.76° 0.8 061° 055 0.72° 042" 1.00
R-ANS 0.2 016 -0.03 026 031 003 019 1.00
N-ANS 015 028 -007 018 046° 013 012 0.64* 1.00
ANS-Pr 015 -018 027 041° 040° 024 032 008 008 1.00
Co-Cn 081* 039 050° 065 0.72° 036 076" 036 038 018 1.00
Ar-Co 057 027 034 025 048° 009 037 036 030 008 051 1.00
Go-Me 0.73* 050° 035 057 063° 032 060° 026 036 012 085 041* 1.00
ANS-Me  041° -0.22 056° 040° 042° 038 050° 029 019 063° 044° 034 021  1.00
1d-Me 036 -025 052° 043" 040° 019 034 036 019 043° 039 021 020 080" 1.00
* (0.05
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2 Aol A= rgke] 0.
A, 0.80]7Fold dAAg
ATk,

[ FellAel 7k #x
11), N-S+ ZE& 9%

el

ol A

eI PTS-Ro(r=0.79), PNS-ANS(r=0.78), Co-
Gn(r=0.73)%%x g4 o] A Yehsth PTS-Ro> PNS-
ANS(r=0.75)¢} Z&de] ZA Yehka, PNS-ANSE Co-
Gn(r=0.72)¢} F#do] A Yepwth. 183 ANS-Pre
2E A#old ANS-Me(r=0.69)3 3ol A vebsta
Co-Gne Go-Me(r=0.713 &/ do] A Yepudnt, Egt
ANS-Me2 2E A<M 1d-Me(r=0.80)2 d#3t ¢
A7F et

-

Table 11. Correlation Coefficients for Comparisons of Linear Measurements in Class | Malocclusion at Age 11

PTS

PNS

Ro N ANS ANS

N-S Se-S N-Se S-Ba PTS-Ro Co-Gn Ar-Go Go-Me Id-Me
-PNS -ANS -ANS -ANS -Pr -Me
Se-S 0.46* 1.00
N-Se 0.78 -0.19 1.00
S-Ba 0.55* 0.00 0.60* 1.00
PTS-Ro 0.89* 0.49* 0.65° 0.49" 1.00
PTS-PNS 035 -0.07 042" 042" 0.38 1.00
PNS-ANS  0.79* 0.50* 0.52* 0.34 0.77* 0.27 1.00
Ro-ANS 0.44* 024 033 052" 057° 0.16 0.40* 1.00
N-ANS 0.53* 022 044" 050 048 031 0.37 0.60* 1.00
ANS-Pr 024 -005 02 023 012 019 012 -0.04 -0.17 1.00
Co-Gn 0.64* 053 0.33 050" 051* 0.19 046 020 039 039 1.00
Ar-Go 0.36 0.66* -0.07 001 034 -004 029 009 011 011 048 1.00
Go-Me 0.46* 036 027 045" 050 035 044 017 029 0.18 0.75* 0.17 1.00
ANS-Me 048 019 038 040" 031 0.07 013 0.08 0.07 069 0.63° 027 0.1 1.00
Id-Me 058" 026 045° 053" 042 0.16 021 020 023 0.51* 0.62° 043* 022 0.86* 1.00
* p€0.05

Table 12. Correlation

Coefficients for Comparisons of Linear Measurements in Class Il Malocclusion at Age 7

N-S Se-S N-Se S-Ba PTS-Ro PTS = PNS - Ro N ANS Co-Gn Ar-Go Go-Me ANS [d-Me
-PNS -ANS -ANS -ANS -Pr -Me
N-S 1.00
Se-S 0.39  1.00
N-Se 0.61* -0.49* 1.00
S-Ba 0.10 004 010 1.00
PTS-Ro 0.49* 021 028 0.07 1.00
PTS-PNS -0.38 -0.53* 0.00 0.21 -041* 1.00
PNS-ANS  0.67° 028 041 035 045" -0.21 1.00
Ro-ANS -0.17  -0.2 0.02 -0.16 -0.24 0.10 -0.33 1.00
N-ANS 012 036 -018 027 029 -023 033 035 1.00
ANS-Pr 031 -006 035 025 -0.08 026 022 -015 -0.27 1.00
Co-Gn 023 023 005 049° -0.04 010 055" -0.05 040 029 1.00
Ar-Go -0.08 -0.04 -0.02 033 -0.23 018 032 031 039 012 061" 1.00
Go-Me 027 036 -004 032 002 -027 035 -015 0.16 003 062° 019 1.00
ANS-Me 028 -0.16 038 0.13 -0.07 042" 015 -013 -0.14 052* 045 0.09 -0.04 1.00
Id-Me 022 -014 030 0.05 0.03 024 0.03 -002 0.01 030 035 -006 0.03 082° 1.00
*p<0.05
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4. 15 FEnE 2o odAdy AR Zhe| SBEA o} S-Ba2 PNS-ANS(r=0.63), Co-Gn(r=0.64)3} &4
(Table 12-14) o] 27 Uehda, PTS-Ro& Co-Gn(r=0.80)3 ado] 2
A vetwt. 2832 Co-Gne 2E A#HAM Go-
IelMel 2t 72559 Zo] te] Z#u7A=(Table 12 Me(r=0.75)3} Zg&/do] A Vebsti, ANS-Mee 2E <
~14), N-S& 7TA¢} 9Alel= 1 FEHE PTS-Ro, PNS- FollA Id-Me(r=0.76)3+ g4 o] 2 Uehstt.
ANS, Co-Gn¥} d¥/de] b ko, 114 F8l5k3
Table 13. Correlation Coefficients for Comparisons of Linear Measurements in Class Il Malocclusion at Age 9
N-S Se-S N-Se S-Ba PTS-Ro EAES NS N i Co-Gn Ar-Go Go-Me SIS Id-Me
-PNS -ANS -ANS -ANS -Pr -Me
N-S 1.00
Se-S 0.59*  1.00
N-Se 0.56* -0.32 1.00
S-Ba -0.06  -0.20 0.12 1.00
PTS-Ro 0.42* 022 025 0.39° 1.00
PTS-PNS 0.15 -0.10 0.25 0.37 0.27 1.00
PNS-ANS  0.23 0.06 020 062" 059 033 1.00
Ro-ANS 0.17 0.17 -0.05 020 036 010 0.31 1.00
N-ANS 0.06 0.04 0.00 046" 057 029 0.39° 0.51* 1.00
ANS-Pr 0.24 035 -0.10 029 045 0.07 029 0.00 023 1.00
Co-Gn 0.46* 032 0.17 060" 0.74* 0.33 0.61* 047 048 0.52* 1.00
Ar-Go 043 022 022 054 064 025 0.50* 045 035 057° 0.72* 1.00
Go-Me 0.36 0.35 0.05 049" 055 032 041* 037 0.39* 0.31 0.82 0.39"* 1.00
ANS-Me 0.40* 042" 0.00 030 0.56* 0.08 041* 013 033 0.83* 0.66° 0.62* 0.36 1.00
1d-Me 0.42* 045 -0.00 020 0.60* 022 041* 020 040* 060* 0.51* 0.51* 0.36 0.78" 1.00
* p€0.05
Table 14. Correlation Coefficients for Comparisons of Linear Measurements in Class Il Malocclusion at Age 11
N-S Se-S N-Se S-Ba PTS-Ro PTS — PNS - Ro N ANS Co-Gn Ar-Go Go-Me ANS [d-Me
-PNS -ANS -ANS -ANS -Pr -Me
N-S 1.00
Se-S 0.70*  1.00
N-Se 0.53* -0.23 1.00
S-Ba 0.25 0.05 0.33 1.00
PTS-Ro 0.78* 041 059" 061" 1.00
PTS-PNS -0.04 -0.18 0.16 025 0.35 1.00
PNS-ANS 042 0.16 0.39 0.64* 0.63* 048 1.00
Ro-ANS 0.64* 054" 022 028 060" 029 040 1.00
N-ANS 0.71* 045 043 051" 065 0.19 0.62* 0.83* 1.00
ANS-Pr -0.17  -0.37 0.21 0.22  -0.09 0.19 048 -0.24 001 1.00
Co-Gn 0.63* 037 043 067" 0.86* 053" 0.65° 0.75* 0.74* 0.05 1.00
Ar-Go 0.41 0.04 046 027 0.38 0.28 0.53* 0.51" 0.60* 0.22 0.52* 1.00
Go-Me 0.50* 0.50* 0.10 0.54* 0.74* 034 034 049 040 -0.16 0.82* 0.13 1.00
ANS-Me 0.18 -0.11 036 0.51* 041 0.35 061" 024 042 0.69° 054" 027 0.37 1.00
Id-Me 0.39 0.13 035 0.19 042 0.55* 0.50* 0.60" 0.63* 0.33 0.60* 043 0.35 0.69* 1.00
* p<0.05
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1. AX} (Sexual dimorphism)

157 I 25 FUzte] Aake g AlSA oA &
op7} oottt A= AA Yo, dESrtd e A4
FFe fAleAtHTable 3~6). o]+ dols} oo} 7ke] Aa}
= o|ZHgA Y AF F v, *}—v‘ﬂ o] Fe} Fadr]d 8l
ol WAL ALE7] ool FElg Ao| st w\‘:}‘“
Broadbent &°"# Ursi 57 A<} LX) gt}
Forsberg” = F/HtAZ E3HA 2 7L7ﬂ~x](angular mea-
surement) & FU7te] Aol7t glov AAZA (linear
measurement) & ‘Fol7} ojotitt oF 5~9% F & t] Atia
ST w2 Aol B 7 Be e E | F

e 242 dste] Fd= vluelr] 9iste] dopeh ofole]
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AR Fel= dotd stete] dAeA WA
FH 84 F spde|ti”. [ 33 15 FHA Zol9 Afol=
Table 74 Uehd A# o], 7Aldle BE ASA (N-S,
Se-S, N-Se, S-Ba)7} MT#olA o 2oy EAA foAde
VFERRA] sttt 9Alloll= M FIHA Zol (N-S)oF HF7HA A
WZol(N-Se)7F TGl BAA R FstA A YEl e
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o Zgkovt AR folde YehA] ska, AFAA A
Aol(N-Se)= =] | g8 TAHLCE ot 2 v
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(Se-3)9] Z7tll= sphenoethmoidal synchondrosis(SES)

o xe] Aol e g Ao R 75T Melson®™ < SES9
AL 8M7IA A&ETha ak5 =, 3= ofglole] [[FellA]
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Abstract

A STUDY ON THE MORPHOLOGICAL CHANGES IN CHILDREN WITH CLASS | AND Il
MALOCCLUSIONS: CEPHALOMETRIC ANALYSIS

Han Young Hong, Yeong Chul Choi

Department of Pediatric Dentistry, College of Dentistry, Kyung Hee University

The present study was designed to compare the morphological and structural differences of craniofacial

structures among 146 children with Class [ and Class I malocclusions. The results below were obtained

from the study.

1.
2.

Sphenoethmoidal synchondrosis continues to grow later in Class II.
Anteroposterior length of the nasomaxillary complex was significantly shorter in Class I, but the
height of the nasomaxillary complex was similar.

. Mandibular length and mandibular body length were longer in Class II, but had no statistical signif-

icance. Lower anterior facial height was shorter in Class I, but had no statistical significance.

. Dentoalveolar height was similar between Class | and Class II.
. In Class I, anterior cranial base took part in the anteroposterior length of the nasomaxillary com-

plex and the mandible.

. In Class I, anterior cranial base and middle cranial base had higher correlation with the mandible

with aging.

These results suggest that there exist a little differences between Class | and Class II malocclusions

at age 7~11, but growth patterns are mostly similar. Therefore it is necessary to correct Class I maloc-

clusions at an early age before skeletal differences appear.

Key words : Class II malocclusion, Class | malocclusion, Craniofacial growth
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