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Table 1. Comparison of age (year) between gender (mean + SD)

Group Total Male Female p value

Agel 914 + 1.07 924 = 1.02 904 £ 1.14 0.5623

Age2 1213 + 0.88 12.00 = 0.96 12.23 + 0.80 0.4294

Age3 1535 £ 091 1531 + 093 1540 = 0.90 0.7757

Aged 2454 £ 673 2525 + 794 2385 + 547 0.5235

total 15.27 £ 6.73 1542 + 7.25 1513 + 622 0.7921
SD, Standard deviation.
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Table 2. Comparison of ANB (%) between gender in each group (mean + SD)

Group Total Female p value

Agel 312 + 124 349 + 1.10 2,75 £ 129 0.0580

Age2 292 £ 125 299 %113 2.85 + 140 0.7385

Age3 322 + 111 359 = 1.09 285 £ 1.03 0.0321"

Aged 301 £ 117 250 + 0.84 353 + 1.24 0.0038"

total 307 £ 119 314 + 112 299 + 126 0.4386
p-value (ANOVA) 0.7045 0.0049" 0.1775

SD, Standard deviation; “p < 0.05; 'p < 0.01.

Table 3. Comparison of PFH/AFH (%) between gender in each group (mean = SD)

Group Total Female p value
Agel 63.15 £ 0.93 63.17 + 0.98 63.14 £ 0.90 0.9069
Age? 6361 £ 1.08 63.62 + 1.00 6360 + 1.18 0.9541
Age3 63.74 = 091 63.85 + 0.82 63.63 £ 0.99 0.4506
Aged 63.46 + 0.88 63.52 + 0.87 63.30 £ 0.89 0.2647
total 63.49 + 0.97 63.56 + 0.94 6342 + 1.00 0.3371
p-value (ANOVA) 0.0408 0.3335
SD, Standard deviation; “p < 0.05.
ANB differenceol| M = JatollA 28 7tol] B4 A
o2 foatA Aol7t dd eyt 1 Aol dAAQl
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Fig 1. Landmarks and measurement for alveolar bone
thickness of mandible in this study.

29 42 A2T T, A2 §& A£3e]
aeln set o P& AT (Fig 1)

o
TIT, CEJ 3}%) 2 mm £-9]9] s}o} x| 23] A=
g; TIL, CEJ 314} 2 mm 9]
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Table 4. Comparison of measurements between groups in male (mean + SD)
. Group
Site Total p value
Agel Age? Age3 Aged

T1T 762 + 092 6.62 + 1.30 6.39 + 1.32 580 + 1.24 661 + 1.35 0.0001"

TIiL 168 + 0.89 0.83 + 091 0.55 + 0.80 031 + 0.8 084 + 099 0.0001"

T1B 0.33 = 0.31 0.12 + 059 0.19 = 091 020 + 0.83 021 + 069 0.8207

T2T 865 + 1.07 798 + 1.09 758 + 1.07 6.90 + 0.86 7.78 + 1.19 0.0001"

T2L 3.18 + 0.76 247 + 090 2.02 + 0.86 174 £ 073 235 £ 097 0.0001"

T2B 091 + 040 1.01 = 052 116 = 041 1.08 + 037 1.04 + 043 0.3381

T3T 977 + 148 876 + 1.49 792 + 170 691 = 145 834 + 0.0001"

T3L 468 + 1.09 349 + 0.79 298 = 1.09 2.69 = 0.96 346 + 1.24 0.0001"

T3B 251 = 1.02 2.24 + 1.49 1.84 + 098 169 + 142 207 £ 1.26 0.1513

T4 1492 + 148 1498 + 3.37 1533 + 2.07 1533 + 1.84 1514 + 2.27 0.9047
SD, Standard deviation; *p < 0.01; statistical significance determined by ANOVA,
Table 5. Comparison of measurements between groups in female (mean + SD)

) Group
Site Total p value
Agel Age?2 Age3 Aged

TI1T 6.70 + 0.85 6.67 £ 061 6.78 + 1.29 6.83 =+ 1.31 6.75 + 1.04 0.9267

TI1L 0.76 = 0.47 093 + 045 0.80 £ 068 0.84 = 0.60 0.83 + 055 0.7965

T1B 060 + 0.36 063 + 0.26 088 + 1.09 0.68 + 0.37 0.70 + 062 0.4753

T2T 7.78 + 1.01 754 + 063 7.30 + 097 6.66 + 1.11 732 + 1.02 0.0027°

T2L 246 + 1.18 54 + 057 198 + 053 1.73 + 0.69 218 £ 084 0.0039"

T2B 112 + 047 0.99 032 098 + 033 1.06 £ 0.35 1.04 + 037 0.5881

T3T 889 + 156 855 £ 0.94 782 £ 1.28 706 + 143 808 + 1.48 0.0002"

T3L 354 + 145 376 = 081 3.07 + 069 263 + 0.9 325 + 1.09 0.0037

T3B 226 + 0.82 1.88 = 093 1.98 + 060 192 = 067 201 = 077 0.3954

T4 1378 + 1.4 1466 + 1.31 1426 + 1.81 1435 + 171 1426 + 1.60 0.3768
SD, Standard deviation; “p < 0.01; statistical significance determined by ANOVA.
9] dtel xo}x| = A=wy A 2Z HEwule] A Y X 2E GSHA A T4, 8kt o) ¥ HulF
2); TIB, CEJ 1% 2 mm £.9)9] sfe} xjopx| 2 F= T-Hellrel dEds 57 Atole] AP
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T3B, X &% A 2 mm 299 et Xolx| &= o] 4] Tukey's studentized range testZ A3 3} o, &
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Table 6. Difference in measurements between gender in each group (mean + SD)
Site Liroup Total
Agel Age?2 Age3 Aged

TiT 092 + 0.89" -0.04 + 1.01 -0.38 + 1.30 -1.08 + 1.28 -0.16 £ 1.20
TIL 092 + 071" -0.10 £ 0.72 -025 £ 0.74 -053 £ 0.74" 0.01 = 0.80
TIB -0.27 + 0.33" -050 + 0.46' 069 + 1.01° -048 + 065" -0.48 + 0.66'
T2T 087 + 104" 045 + 0.89 0.28 £ 1.02 024 £ 0.99 046 + 1.11"
T2L 072 + 1.00° -0.07 £ 075 004 £ 071 001 + 0.71 0.17 £ 091
T2B -021 + 043 002 = 043 018 + 0.37 0.02 + 0.36 0.00 = 040
T3T 0.88 £ 152 021 £ 125 0.10 + 151 -014 + 144 0.26 + 167
T3L 354 = 145" -0.26 + 0.80 -0.09 £ 092 0.06 + 0.96 021 = 117
T3B 0.26 + 0.92 036 + 1.24 -0.14 = 0.80 -023 £ 1.11 0.06 = 1.05
T4 1.14 + 151 032 £ 256 107 + 194 098 + 1.78 088 £ 196"

SD, Standard deviation; p < 0.05; *p < 0.01; statistical significance determined by independent t-test.
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Fig 2. Change of alveolar bone width (mm) by gender at CEJ. A, Buccolingual alveolar bone width (T1T); B, lingual alveolar

bone width (T1L); C, buccal alveolar bone width (T1B).
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whatoll Al CEJ 31 2 mm 5912 she} X222 g

A& FA(TIT)E Agel, Age2, Age3 18}3l Agedo]
A ol 24z} 7.62, 6.62, 6.39, 712] 31 5.80 mm% .o

o, Ageld} Age3, Ageld} Agedo|lx] EAH o2 &
oJgk ol E BT} (p < 0.05) (Table 4).

o Zell A CEJ 8P 2 mm §-9]¢] stef Ax& §
A& FA(TIT)= Agel, Age2, Age3 18]l Agedol
A W3to] Z}z} 6.70, 6.67, 6.78, “12] T 6.88 mmS 1L
aF zF Y3 z2olE HolAl skt (p > 0.05)
(Table 5).

AzF FAL FY Aols Ageldt Agedol A &
Ao g2 #o3 Ao]E KTt (p < 0.05) (Table 6).

Y& A2 FA B4 (Fig 2, B)
@A A CET 8P 2 mm F-9le] A& A z2F
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Fig 3. Change of alveolar bone width (mm) by gender at midroot. A, Buccolingual alveolar bone width (T2T):
alveolar bone width (T2L); C, buccal alveolar bone width (T2B).

o] Z}z} 1.68, 0.83, 0.55, ~rg]32 0.31 mm%omn
Agel3} Age2, AgelT} Age3 18]l Agel3} Agedol
A FARLR f9g aolE BT (p < 0.05)
(Table 4).

oA zfo| A CEJ &} 2 mm 7918 H&F A28 F
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A xE FAC F Apol= Ageld} Agedoll A &
AR Lz g o] & BTt (p < 0.05) (Table 6).

o M
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4).
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Jo

7Y FY abole BE A® 1ElA
2ol E B AT (p < 0.05) (Table 6).
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Aoz F93 ae]E BT} (p < 0.05) (Table 4).
Azt A A2 FUF ] st 2T FHS F
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ol zZtzt 7.78, 7.54, 7.30, 1813 6.66 mm$ oM,
AgelT} Aged, Age29l Agedolld BA|stA o g -9
& x}o] 2 BTt (p < 0.05) (Table 5).
Az2E T Y AolE Agelol M FAI{ R
o3t Aol & BT (p < 0.05) (Table 6).

H& XN2E FA 24 (Fig 3, B)
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Agedoll A BARCR RFodt AolE HAT (p <
0.05) (Table 4).

of Zpel| A 2| FIHE-9 9 FAI(T2L)
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246, 2.54, 198, 12]3 173 mmP oM, Ageld}
Aged, Age2l AgedolA] BAIH R Folgt 2ol &
¥tk (p < 0.05) (Table 5).
FAL] F Aol Agelol|A TAH R
2%t 2fol & RHAT (p < 0.05) (Table 6).

= a7
CE e

£

¥& HZF Fr H&(Fig 3C)

At A A2 FE-99] @S X E2F FA(T2B)
= Agel, Age2, Age3 18] 3 Agedol|rf o] ztzt
091, 1.01, 1.15, 28]3 1.08 mm¥ 31, 18 7+ §
g Atelg HolA] Y3ttt (p > 0.05) (Table 4).

Azt A A2 FHE-9 9 5 A 2F F7(T2B)
= Agel, Age2, Age3 18]1 Agedol| A H o] 242+
1.12, 0.99, 0.98, 18] 1.06 mm% 3L, 18 2+ 59
g 2jo]E Holx] gsktt (p > 0.05) (Table 5).
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Fig 4. Change of alveolar bore width (mm) by gender at root apex. A, Buccolingual alveolar bone width (T3T); B, lingual
alveolar bone width (T3L); C, buccal alveolar bone width (T3B).
- width
Az FAL B Aol RE dY2FIM 5
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(Table 6) T e
13.50
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Z JE2 T 24 (Fig 4, 4
A2 mm 9ie] seh A2
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SAgA R FoAg AolE BT (p < 0.05)

(Table 4).
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F9% zto]E AT} (p < 0.05) (Table 5).

A zZ S0 YU Aol BE AR IEA B
AHOZE F23 Aol&E Ho|x| &AUT} (p > 0.05)
(Table 6).

A|zE FA £4 (Fig 4, B)
A2 42 mm 29 Y2 23
FA(TIL) = Agel, Age2, Age3 18] 11 Agedol x| H
o] Z}z}t 4.68, 3.49, 298, 18]1 2.69 mm$ o™,
Ageld} Age2, Agel™} Age3 18]l AgelZ} Agedoll
A freld 2ol2 HATH (p < 0.05) (Table 4).
AR ATE AW 2 mm Y AE 2
FA(TIL)E= Agel, Age2, Age3 18] 3L Agedolr 3
Fo] Z+z} 3.54, 3.76, 3.07, L&l 2.63 mm% o,
Agel3} Aged, Age2t Agedollr] EAIR o2 {93l
Aol & HATt (p < 0.05) (Table 5).
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Fig 5. Change of symphysis width (mm) with age.
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FA 2] dd AlolE AgelolA EAIH oz
3t ZFo] & HATH (p < 0.05) (Table 6).

& AxzE FA 4 (Fig 4, O
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FA(T3B)= Agel, Age2, Age3 18|11 AgedolA] H
o] 77} 251, 2.24, 1.84, 1] 71 1.69 mmSl 3, 12
b frol gk 2ol & Ho|x] eF3ktt (p > 0.05) (Table 4).
ARl A X A 2 mm F-99 & A 2F
7(T3B):= Agel, Age2, Age3 18|31 AgedolA]
o] Z+z} 2.26, 1.88, 1.98, 1213 1.92 mm} 1, 2
2t ol gk ato] & BolA| &9ttt (p > 0.05) (Table

=
7
=i 2|2k x| ZE
1 bz

2 oE A

A %2E FAC Y zlolE RE JdE 1AM B
AR o2 fold Aol 8 Bolx| Uskth (b > 0.05)
(Table 6).
stet o|FollMel 5 M (Fig 5)
AN shek o) el U A
Age2, Age3 183 Agedolx] o]
14.98, 15.33, 18] 3 1533 mm$l L, 2.8 7 A8
Hog {Fog ApolE Holx] &tk (p > 0.05)
(Table 4).

(TH=
27}

Agel,
14.92,



Vol. 37, No. 3, 2007. Korean J Orthod

Azpo| A Bhet olfel FAHE FA(THE Agel,
Age2, Age3 Z12]al AgedollAl Hiro] Zhz} 13.78,
14.66, 14.26, 1811 1435 mmP 1, 1& 7+ EA 8
Hog fog AtolE Holx| &ktt (p > 0.05)
(Table 5).

gte} o] 5 TS P ztole AgeldlM EAIH
o2 §o3k zo]E BTt (p < 0.05) (Table 6).

=9 A l:r‘”ﬂ"ﬂ"i s ] ‘rerd X}O] B

o} g A& X 2EF ‘1‘7}1101]}\'1——'— o242} CEJ s}

ZE FHoA 2E folgt

Hith old wisf) RE HS 7‘]2% Sl
o

A& CEJ 3hY 2 mm #-9], il—:L —gﬂT Jﬂ 1%

@ 3% 2 mm F-9lo)A Zb2} 1.82 mm, 1.75 mm,

1.87 mm, 4ol e Zkzt 0.05 mm, 1.12 mm, 1.83
mm FF 43kt

oee N2F Y5 9 AuH Wt

J[Nr

wz%ﬂ%ﬂJOEﬂqﬂwa}ﬁoniﬂz
A| 2T frolgh Hglel 71913 Relet & 4 itk
25 A2FE FAE AgelollA AgedrtA| ‘a“é NA =
CEJ 3% 2 mm 5%, 2|2 &7 g8) 3 a4
"2 mm oA Zk2F 1.37 mm, 1.44 mm, 1.99 mm,
of o= zHz} 0.08 mm, 0.73 mm, 091 mm % &
e SN ing A2 43 A2g
FAZE ARSIkl whet o wel Walste RS &
> g

gtef 22 A& X 2E FAA Y olgfg A
A Hste AN FTAANZ A3 w G
AR Aufzt R A&l EA817] &l 2
BHE Aos AdHeF ¢ At 5 JFAA7}

HMSATN M HHo ©E sl AR ZZ FHO ®fo]

o ﬂg?"
o, -
iy Vfu
lg .
w
e
K

N
- r

BN

ol

= mH
PR

5 o

o Il

2 %
1
S
A%kt

2o
o g
ol

)
ol
b
%

N
o =
I
R
ol
rlr
ir

2 i Jo
)
v
ph
o
&
>

N2
it
rlo
=
=2
1o
of
gl‘;
o
E i
o]
2
N

&n

o5

2
(&
L
N
R
N
B o
H
ot

N 1o
o 2
L
1 Y,
o
fu

M ooX,
Loégzi

a8 oo

T

oy

[y

A,

2

o
2
[¢]

AU )

20 R o M i o R
BN
g
o
0l
3
AN
A
¥o rﬁ. 2

Q o
i}
o Q
&

EJ apit 2 mm -T—-A(TIL).J 2z
AzZ FAE T Aol
B 2 Hof Oﬂx}ow HAIE
CEJ‘:HM AEE F79 dgRste A
A
o[t/ CEIF-9lel §5 A2z FA/ ZE &
woll A AR EAEG el st =217t 3
Aol Faglo]l dAxtolA] she} A9
ol 59 F2 CEIRd) ajdahes o
73 Abo] F o G2et o g
T & 4 Slch EE AgelolM RE
A 2F FAZL A AA R o5k
o o] AL Yol7t o EE A 2e] 4
Al w271 | Avka & o, 53] 3
FE Agelo]r 22 Adf ol
Aok ARbe= GAZE A Fo] o demg © 1
Al AL & 318 HolFE Aol B & Slth
Agel®] CEJ 3P 2mm 5-91¢t X2 F7H5-919] %)
29 A& FANME G2t AR 2 4]

é

rlr o - .
1/
O —]‘N'

4

r}Nme&{%rlr Jz o
m}mmﬂ:mh*%ﬂ'rﬁﬁ
(o]
gl £

N
-~
&o
>N

RS
LI
10
X

odm e
+

_
o&ﬂ
i)

T N (N CA (<)

Ay}

S R ome o G ook
Xy, o
]

oX_‘, e
rE o @ X <y i

o

F1°1
o o
ﬁ,

==

bool ot
T

g HAFa Sle AR 28 dddda 2 4 g
S0} ol % AUNE S FAE AgelolA AgedA
Wi BRol BALCE fol8 MaE nolal %
g H9t}l Nanda £"%e

2)
FARE FIVe A JZ%
Caucasian ‘FV] 409 S A oz TARE 184714
GRE A7 sk O] —'117} dAeh o zpol| A 24
Z} 1.5 mm, 0.8 mmE HZ Z7lsl= AL Bk
A AFolXE AgelolAl Aged7tR] dhet o] Fo] =
Zd2tol 7k oA 742} 0.41 mm, 0.57 mmS &,
Nanda A FA B}t Grle e 1 mm3P E 2 o
el HohE Aol & Heolx] it oy A%
A} FEAL A Ao, EAATY FAATY
zko], 2o 71 A9 Apolof 7190 4= gl

A2 4 2 mm 99 €& 2T FA9 A
Fol mE WM g BFA AR H
oJgt zpol= gAY 7-}5\—'5‘}‘:‘ B%E HAurh
Bishara®} Jakobsen'’& Y4 3598 gH o2 549

227



Holale, Wl HEI Acs 2us

A 25M171A] kR EHE ATl NB to pogd|
27} @2}, oA x oA 2 4.3 mm, 3.0 mm S8
AL B S 9lqdr) E8F Nanda®} Ghosh™= & o
2 oMM 24M74A] Adstet S vmE el
PTMel]l t&+ B point$} Poge] z}ko]7} diidl|A] z4zh
4.56 mm, 3.64 mm Z7}3tth. 2] Nanda 17"
A THIRE 18M)17HA] dhet o] F-o] Frleko] o] HT)
22 A& n{s A B pointl| X A Frtel wht
A IR TAEE A A F Qi o
-9l A Bishara, Nanda 52| Z3et & A4 23
oA zpo]E Hole AL AL AFAE 2
oxle] Apolel} 791t n Azt Th

Aol A AFH LA TAA 4247491 g/
W AEE YFE 259 HYe 4R EE T
2Tk Ageloll M Age3E 234 1<) e WA
Aged= 17A|0 A 242 2549 & 7HH S T3
T} Agedo] W2 AU E Qe Age3oh Ageditol
oL Fzo] F4 7 A RAA R 200 o] &
o] 37 Aol AA Z& AL uHIHEY o] AP
o] Aoz 2 Apol7} A goelet AztEnt
g o]2lgt o] F-= 200 Fwute] AHIFS o AR
el gda AHEHAE H AU

2 5

ol AT A FEU dolM FFdE AF
o] ke BA, FAFAE FAFe] Ao oA A
BAZIE AFsted $28 9% € 30 =
AHEZIY o @At A& A Z2Ee] ko] R
ok o Bol EAtRR ste} MAE Y o] F st
o o felstcha & 4 glok @k ohyel Aol
Aol e AFAue] B8 e A4 FHA,

e
e 248 # 9E

2] w2l 4787 Fte] mAFARIE A7) A
]

DA R FRlethT B & Ao wa 4

QelAe 4ol Ag gone AEF ol Mw A

48 ol §AI717] W] Hotel o] FFo] Folx|m
26

2
12w
e

AN AxF FAY 2HT BRFA]

microscopic jaw measurement$} CT/gol| A 2] A& 1

228

30 N
BUM./
=

o, 0

>

o= Mt 2 o O 2 Xt M 2 oMoy &
>
%,
X
Y
S
2
i,
lo
o,
=)

[¢)
Q1 ¢4 7%(cross-sectional study)o|™, AhAH S A}
st} IERFE AFslnonz Bt U

CHAMmAA| 373 3%, 20074

A
b
i
iz
ok
~
>
2
oy
2
>
B
A
)

il
=
=]
o
(1
ud

%

o
-
%
2

i
o

o3

o)

]
oo By
2
£
A
o
8
=
o,
8
=
=
g
3
2
3
e

-
-z
ok
>~
s
2
BN
s

154 AZA7e) AR
T

- 28 -
& Fuhrmann™-& X ZZ7)

ofd S,
2o

<

e
ox fi

tlo ¥
0

o] CTSE SR FRPALA 7
ol

S
=
2
o
2
Y
Lo
o

N
N
)
:onl_".
R,
-

b
i
e
2
>
Ay

2 A o
2 o

X
AZALA o] Q3AH

1

1z
o%

-~
-

q

=y
ol
ok
v
rr
>
o
f
et
il
2 &
A
©
m
o
n—r
Nty

X,
v
>

>

o,

o

L

ofo
o

H

7 2%
1

o,
x
L
N
>
2
X0
lo

(o]

o
o= i g ol

B8 o Hr i ok o

o] RS F FRPA AZAIE 0] §F 3

ot

olo

79l WstE #Fs] flside CTE o
B ol &3 aF ER7L

T AYEAAND A

SpHY. B, ©
PatgAnt £HA o IIF, IIF &2 ¢80z

hyperdivergentd} 7 1} hypodivergentdt ZhAlol| A 2]
o 8% Aolth

—_—

set AR Q22O JUE T

EOEEEREE EEDES

gtoll whak oj =k} CEJ &1 2 mm -]

e FY ZRA frofd A E Byt

o] we} ojz}e] CEJ 81 2 mm 595 A9l



Vol. 37, No. 3, 2007. Korean J Orthod

o14el ATE Fatol @A Yol S A L.
2 I579) B4 el HA £HH 02 4 o
HE AQRTHE 43718R04 she AR 43
1229 F7L T A 2AH 9 2E 3
o AA ] Aol Bo] 2T Rz AlnArh
23

1.

b

wn

hed

Larato DC. Alveolar plate fenestrations and dehiscences of the
human skull. Oral Surg Oral Med Oral Pathol 1970;29:816-9.

. Wehrbein H, Bauer W, Diedrich P. Mandibular incisors, alveolar

bone, and symphysis after orthodontic treatment. A retrospective
study. Am J Orthod Dentofacial Orthop 1996;110:239-46.

. Nauert K, Berg R. Evaluation of labio-lingual bony support of lower

incisors in orthodontically untreated adults with the help of
computed tomography. J Orofac Orthop 1999,60:321-34.
Handelman CS. The anterior alveolus: its importance in limiting
orthodontic treatment and its influence on the occurrence of
iatrogenic sequelac. Angle Orthod 1996;66:95-109.

. Reitan K. Tissue behavior during orthodontic tooth movement. Am

J Orthod 1960;46:881-900.

. Reitan K. Effects of force magnitude and direction of tooth

movement on different alveolar bone types. Angle Orthod 1964;34:
244-55.

. Vardimon AD, Oren E, Ben-Bassat Y. Cortical bone remodeling/

tooth movement ratio during maxillary incisor retraction with tip
versus torque movements. Am J Orthod Dentofacial Orthop
1998;114:520-9.

. Hwang CJ, Moon JL. The limitation of alveolar bone remodeling

during retraction of the upper anterior teeth. Korea J Orthod
2001;31:97-105.

Edwards JG. A study of the anterior portion of the palate as it relates
to orthodontic therapy. Am J Orthod 1976;69:249-73.

. Mulie RM, Ten Hoeve A. The limitations of tooth movement within

the symphysis, studied with laminagraphy and standardized occlusal
films. J Clin Orthod 1976;10:882-93.

. Horiuchi A, Hotokezaka H, Kobayashi K. Correlation between

cortical plate proximity and apical root resorption. Am J Orthod
Dentofacial Orthop 1998;114:311-8.

. Sarikaya S, Haydar B, Ciger S, Ariyurek M. Changes in alveolar

bone thickness due to retraction of anterior teeth. Am J Orthod

FHaTHT0AMe Ao M2 St HXE XxXE FHO Xo|

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

Dentofacial Orthop 2002;122:15-26.

. Wainwright WM. Faciolingual tooth movement: its influence on the

root and cortical plate. Am J Orthod 1973;64:278-302.

. Remmelink HJ, van der Molen AL. Effects of anteroposterior incisor

repositioning on the root and cortical plate: a follow-up study. J Clin
Orthod 1984;18:42-9.

. Wehrbein H, Fuhrmann RA, Diedrich PR. Periodontal conditions

after facial root tipping and palatal root torque of incisors. Am J
Orthod Dentofacial Orthop 1994;106:455-62.

. Proffit WR, Ackermann JL. Diagnosis and treatment planning in

orthodontics. In: Graber TM, Swain BF, editors. Orthodontics;
Current principles and techniques. st ed. St. Louis: Mosby; 1985;
3-4.

. Hwang HS, Kim WS, McNamara JA Jr. Ethnic differences in the

soft tissue profile of Korean and European-American adults with
normal occlusions and well-balanced faces. Angle Orthod 2002;72:
72-80.

. Nanda RS, Meng H, Kapila S, Goorhuis J. Growth changes in the

soft tissue facial profile. Angle Orthod 1990;60:177-90.

Bishara SE, Jakobsen JR. Longitudinal changes in three normal facial
types. Am J Orthod 1985;88:466-502.

Nanda RS, Ghosh J. Longitudinal growth changes in the sagittal
relationship of maxilla and mandible. Am J Orthod Dentofacial
Orthop 1995;107:79-90.

Reitan K. The tissue reaction as related to the functional factor. Dent
Rec 1951;71:173-83.

Reitan K. Initial tissue behavior during apical root resorption. Angle
Orthod 1974;44:68-82.

Douglass CW, Gillings D, Sollecito W, Gammon M. National trends
in prevalence and severity of the periodontal diseases. ] Am Dent
Assoc 1983;107:403-12.

Van der Velden U. Effect of age on the periodontium. J Clin
Periodontol 1984;11:281-94,

Schei O, Waerhaug J, Lovdal A, Amo A. Alveolar bone loss as
related to oral hygiene and age. J Periodont 1959;30:7-16.

Harris EF, Dyer GS, Vaden JL. Age effects of orthodontic treatment:
skeletodental assessments from the Johnston analysis. Am J Orthod
Dentofacial Orthop 1991;100:531-6.

Wehrbein H, Fuhrmann RA, Diedrich PR. Human histologic tissue
response after long-term orthodontic tooth movement. Am J Orthod
Dentofacial Orthop 1995;107:360-71.

Fuhrmann RA. Three-dimensional interpretation of labiolingual bone
width of the lower incisors. Part I1. J Orofac Orthop 1996;57:168-85.

229



ORIGINAL ARTICLE

Differences in mandibular anterior alveolar bone thickness
according to age in a normal skeletal group

Harry-Yun Choe, DDS, MSD,"” Won Park, DDS, MSD,” Jong-Kook Jeon, DDS/*
Yeon-Hwan Kim, DDS, MSD, PhD,’ Byung-Wha Shon, DDS, MSD, PhD*

Objective: The purpose of this study was to determine the changes of mandibular anterior alveolar
bone thickness with age. Methods: Cephalometric radiographs of 160 skeletal class | patients (male
80, female 80) with normal vertical growth pattern was investigated by measuring the buccolingual
thickness of mandibular alveolar bone on the basis of root axis. Results: As the age increases, both
male and female showed a significant decrease in buccolingual width of the mandibular anterior
alveolar bone and in the width of mandibular anterior lingual alveolar bone except the CEJ area of
females. However, there was no significant difference in the thickness of mandibular anterior buccal
alveolar bone and in the width of maximum prominence of mandibular symphysis with age.
Conclusion: From the above results, it is concluded that Korean children whose growth pattern is
sagittally skeletal class | with a vertical normal growth pattern have a greater mandibular anterior lingual
alveolar bone width than Korean adults; therefore, lingual movement of mandibular incisors, which is
usually accompanied in extraction treatment, is considered to be more preferable in younger patients.
(Korean J Orthod 2007;37(3):220-30)
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