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Aol BlUsIF B
MFEE T # 3 AR AR

AZng @ o7

AM ) s ojstel X <) s}

g AF Al Aoty Ee A= A d3s disk] A& 55
37 A% (Rapid Palatal Expander: RPE)7} AF2E 4 Qlt}(da Silva Filho,
Montes =, 1995). 437 Ao+ RPEE &3] dAx /4 B9 Eg7}

golstA olFold 4 9low, olF Fall A4 Fx3k JiAdo] 7hs stttk (Haas,
1961, 1970). 28y Aol F7tskel wet A5 70 &% Adots F9
TxEC s AFdo] FriEe] o] AlgtE vk (Melsen, 1975,
Persson® Thilander, 1977). olelgt %2 Algto] 7Zisfid o, AJA)A

&4 RPE AHE2 &5, Aoko] A&, W AAF olsd ¥ A& 9 A2
5% dde A5 A4 T 4o 5 At (Wertz, 1970, Timms¥ Moss
1971)

ojg} L FAlel digk ez QlE ARlelA Fes wRke 5% &%
(Surgically assisted rapid palatal expansion, SARPE)©] &% ¢ ¢t} (Belld}
Epker &, 1976). Fs& &3 7324 A Hihes Aof AXA AAEG

N4 HgRH e BolaA s, olol wek AL BH, F e T 2L
AFH wAZ FolW FANG AR wd IHE FsebAl Seh(Thilandersh
Nyman &, 1983). 18} SARPEL =2 W ot = & =8, §5,

Feo mE Y Fe, AAF A 9 dAE Adu(Alpern®} Yurosko,

=



1987, Bays$} Greco, 1992). = tist $13 2 n]& 759 HaAdo] A}
9 Exte A FEs] FAEA S TR dom, @ Fxpex FEo st
T2 witel vlaeed A5 e 97 SUkskal lT

ol diall A AN AT TN EFY FHel =Eve AR,
ZA84 A5 (Wehrbein®} Yildizhan, 2001, Knaup$} Yildizhan %, 2004) ¢}
ek B3 /-3 A7)l #3$E A (Miroue®t Rosenberg, 1975, Kokich, 1976,
Brandt®} Shapiro =, 1979, Jackson® Kokich &, 1979)& ul&go 2 4]

22 A
gt & AR TheAe FASSNAL, ofn] o7 ATelM dAS A EAE

=

L

il

ez % glol RPEE ol&ste] Am3st Atel7b B vk (Alpernt
Yurosko, 1987, Capelozza Filho®} Cardoso Neto &, 1996). H|Z= AJ<lofA
HlesAQ Wer A5 7 $89 ol 7teds gsidloy, & Ad& 49
AL HER S A7 ZAE et A AR @S 47 faA=
24 AR 71A=e] ot g4 2ol stk (Thilander$t Nyman
T, 1983). o]zt WHelAN =AM 4 wdE HUI & F Q= FAV
t ARl E oo St
<ol Aol =44 g a9E FHdstelr] fall = g ds o835
s deder A FA7E 270E 3% (Gerlach®t Zahl, 2003,

A B} gorE F9 TREY AFL

)
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Ramieri®} Spada &, 2005). A=
=o157] 98l =4 ol ek E
471 S8 = 2gde Rl Aslst] 1A Ys BAss o]l A]lelA
%4 RPEE o]&% Aot &9 Aol dig dcle] H F Sle=
A AR T

nUAaR7E &8s 55 771 & A (miniscrew assisted rapid palatal
expansion, MARPE)& WUXAAF{FE 24
Agat7] Ssl HAQld ZAAR HeaAQ] WRoRr AdledA =44 dds
d= 7 An A gAfeld MARP
AREEER S wel fARE =AY S madE
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4771 @Al RPE AHEAl 50%9 =244 &45 €5 F o™ (Krebs,
1964, Lagravere®} Major 5, 2005), AA HxF F < 1/30] Aoy
H 5P} (Baccetti®} Franchi %5, 2001, Handelman®} Wang %. 2000).
uebs g & Ak Haskehr] s fA171e s AY, ek ol
4 wojzthJacobsst Bell 5, 1980). SARPEE ©]&3d SHE o]9}
FAEAY 2o w3e AEgo]  HuE o (Kraut, 1984, Berger$t
Pangrazio—Kulbersh %, 1998), MARPES <AA e #3 A= R 1HZA
2E 3kt

JYEE B Ao s ARleA uiged WHoR Aot & ans 47l
flell AFE¥ MARPES] QMg7ds #A4lste], o424 agAdel o
stk o] & 98l ot e A FxsE Hol= AME7] o] A dhateA] A
ATD, AR F(T2), A5 F [FAZI(TI)A

3
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=HA SD 2.65, Ml 19-284)).

hyA
ar

= 214 E(

B ol

MARPE]|
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2. A+HH
(1) MU23s 5338 74 3% FA9 94 A&

71E 9] hyrax type RPES] ~AF F9l9 0.8mm stainless steel wire hook
4ME &4stel hook Hiol wiUAAFIE AdE & A ST 4749
hooke] 1A% el U= hyrax type RPEE #xfe]l F2g & F4wuks 3t
4748 MUAaFE FhEel FHo] HESF XA F, T o = &
A8 4 QlE parasagittal area(Kim¥ Yun 5, 2006)°] 2HstAt 2y 3
o UAFF head9 hooke FZE3 % (Transbond™, 3M Unitec, USA) &
el g2 AAste] wyAaFe RPE A Atolol Ao Qw=F kT,
(Fig 1.)

1ol 13]1(1/4uk9) 9 2 2475 3Ax7I= & 55 s A
Aob WhwF FARE sy, 4 g8 F, MARPEES 4 AR
INERE 235 3]A §lol A, olF uAgA WA FAE ol &F Aw7f
AyEJe. 144 wy A5 dm F, Aot 68X Fol 1A A FAE

2]
Hzsaok 142 fx #AA &7 circumferential retainerE 67/1€%F

Fig 1. Miniscrew assisted rapid palatal expander (MARPE)



(2) A59 +4

2
It
_0|L
2
N
°
ﬁ',
BN

X
=)
i
o
oX
E
toh
il
o,
N
_0|L
2
v

AEFE AR AR AAdigt . AgdshEd WA el A Carnex3+
(Soredex, Helsinki, Finland)& ©]&3}9] F%Z natural head position®=Z
AAA 713, FHe FHFE FHoRE sk 3|de ost WHskE HAisglstr] 9@l
7 (2005) °] A_kgE 9bz; A S F&38te] X—ray”Z]7]1¢] ear rod?] &F3 3%
szke] giebztate] =7 A E T1, T2, T3 sLsA HdHste] A5
(Fig 2.)
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Fig 2. Standardization of head position



3) ASH & ASA

Cameron® Franchi =(2002), Baccetti®} Franchi 5 (2001), Chamberland<}
Proffit (2008) % Handelman® Wang =(2000)2] EAHS EUE A=A
AZx S-S A4}, (Fig 3-5.)

DO 45

B b AR

-

Fig 3. Landmarks and linear measurements representing dimensions of

postero—anterior cephalogram

Most lateral wall of the nasal cavity (N)

J point(J)

Middle alveolus (MA)

Cervical point of maxillary 1st molar (C6)

Antegonial notch(Ag)



a) N—N ! nasal cavity # o] %7 (nasal width)

b) J=J : J pointZt | Zo] (maxillary width)

c) MA-MA : J&} C3F 78] SdAdelAde] Aot 85 Ax==3r A o)
(middle alveolus width)

d) C6—C6 : et Al 1th+= W&—o} FAZE Hf Aol (cervical width)

e) Ag—Ag : antegonial notch?t 4+% 4 o] (mandibular width)

@ A 73

Fig 4. Landmarks and linear measurements representing dimensions of

study cast



Cervical point of maxillary canine (C3)
Cervical point of maxillary 1st premolar (C4)

Cervical point of maxillary 1st molar (C6)

a) ICW : 7ot A %7 (intercanine width : cusp tip—cusp tip)

b) IPMW: AFeb Al 1472 %7 (interpremolar width : mesial fossa—mesial
fossa)

c) IMW: et Al 1th+# %7 (intermolar width : central fossa—central
fossa)

d) CH3: 7get AA g5 4% A3 o]
(clinical crown height of maxillary canine : C3—cusp tip)

e) CH4: et Al 1474 45 9 A 4ol
(clinical crown height of maxillary 1st premolar : C4—buccal cusp tip)

f) CH6: 7ot Al 1eh2 €5 48 Ad 4ol

(clinical crown height of maxillary 1st molar : C6—buccal groove)

Ang6

Fig 5. Angular measurement representing dimensions of study cast

a) Maxillary 1st molar axial angulation (Ang6)



(4) ASAY 24 2 A

TR AR AR 9 g 2y o] AlS 9 B FU3E FARAbe] o8|
Hom FAAR A5 Fstr] Ydl 1/100mmet$ 74 23] HHE5k
gtk AZE AEE5S SPSS 15.0 X2 79 (SPSS Inc., Illinois, USA)<
A=
[e)

O ZARAY 22F 77 (Paired T test)
@ FF A5 (E), 1T A5FWNE), HAEFIND) 9 I, A7 77 A=
T FA77 W A=Y 5992 A (One—Way ANOVA: Tukey’s—b)

@ el mE AoF AxA g =44 ASA e W F+93 A4 (Independent

@ A5 A, &F A5 E) I GG A5 (NE)FE] ASA Zfolo] tigh 2
=z} 747 (Independent T test)
G A NaF@E)olA N8 A, T wsleke] gk 692 24 (Paired T test)
® FF AnTE®A A= F FAVIZE Fob W] g Fojxk #HA
(Paired T test)

@ A" 5 FA7IZeA & 5T (E) 3 vEg A5 (NE)ZH] AlS5A] #po]
of st F2xk A4 (Independent T test)

G A5TE) A AE, A8 D S e A5 & Aol tist A
A AA 4 (Pearson’s Correlation analysis)

© Aol mE 9 X # do] Wizt gt 9% 474 (Independent T test)

TR A A do] Wk Zpolef tidk #ojxk A (One—Way ANOVA:
Tukey’s—b)

@ g AR E) oA A" 9 ko] ukE I A do] Wtk Aof A

ALl o3k A #A) 4 (Pearson’s Correlation analysis)
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. |A+23

1. AR 24k A3

S A5 (E), v A5 (NE) 2 HA 5 (NT) o Be ASAE 1€

AR AFA RS w, T test A3 F2lg zfol7t glsict.

2. &4 N8 (E), & NEFWNE), HXEZWNTI 948,

12717 AR F 447 9 BRI Fo7 A4

4 AnzE), W ARFNE Aw A%, An 48, An F 44
A7l W AR WARTENT, A4 mEahe #E A7 2 e
BIASAT (Table 1. 1§70 BF 49, AR /HTI-T2), A8 F #4

Z1ZH(T2-T3) % & 7IZH(T1-T3) M g wbek Apol7h A3 H A kgt

Table 1. Comparison of mean age and age range for expansion, non—
expansion and non—treatment groups at different observation times, and

mean duration of observation intervals.

1-Expansion(n=13) 2-Non-expansion(n=13)  3-Non-treatment(n=13) P
Mean SD MM yean sp MM pean sp M 45 23 43
max max max

T1 2100 265 1298{/ 19.39  2.33 12743; 19.46 097 12823; NS NS NS
T2 2296 276 22%3’3’/' 2231 2.81 1287393; 2143 097 12%%3)’/' NS NS NS
T3 2553 329 23127539 2333 268 22%%' 2349 097 22%3; NS NS NS
TI-T2 195 065 13‘?; 200 077 13?; 197 0.8 12?; NS NS NS
T2-T3 257 142 1410Vy 203 0.33 12%;; 206 004 ¥ NS NS NS
TI-T3 452 121 %77’; 403 067 %i‘; 403 005 :‘fy NS NS NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance
T1: pre-treatment, T2: post-treatment, T3: follow-up

11



3. del wE Aok Az L BAY AZA) O K%

T3) &t Aok A4 D A4 ASAANA FAA A= Apol& HolA ekttt
_"

A Aok A x4 9 =AY ASA= el i 2}l ASH U

Table 2. Comparison of dentoalveolar and skeletal measurements between

male and female

Male Female

Group Variables P

n Mean SD n Mean SD
Expansion ICW T 8 34.15 110 5  33.68 2.33 NS
T2 8 36.61 144 5 3592 1.83 NS
T3 8 36.55 144 5 3579 1.83 NS
IPMW T1 8 34.75 1.06 5 3553 1.23 NS
T2 8 39.25 094 5 39.15 1.65 NS
T3 8 38.90 1.00 5 38.70 1.18 NS
IMW T1 8 46.35 336 5 4527 3.60 NS
T2 8 51.09 198 5 49.20 2,97 NS
T3 8 50.73 235 5 48.68 2.85 NS
N-N T1 8 33.71 332 5 30.86 1.55 NS
T2 8 35.26 337 5 3273 1.87 NS
T3 8 35.22 333 5 3264 1.90 NS
J-J T1 8 70.25 495 5 64.96 517 NS
T2 8 71.96 500 5 66.70 5.09 NS
T3 8 71.89 503 5 66.63 5.09 NS
MA-MA T1 8 69.42 463 5 63.53 4.25 NS
T2 8 72.04 469 5 66.05 4.58 NS
T3 8 71.74 479 5 66.04 4.64 NS

12



C6-C6 T1 8 56.33 315 5 53.56 3.64 NS
T2 8 60.69 222 5 57.60 3.25 NS

T3 8 60.33 262 5 57.13 3.13 NS

Ag-Ag T1 8 99.07 6.37 5 9448 1.80 NS
T2 8 99.08 6.41 5 9449 1.83 NS

T3 8 99.08 643 5 9449 1.79 NS
Non-expansion ICW T™ 10 3527 215 3 34.85 2.04 NS
T2 10 36.67 229 3 3648 0.46 NS

T3 10 36.78 217 3  36.62 0.78 NS

IPMW T1 10 36.83 201 3 36.18 2.73 NS
T2 10 38.21 170 3  39.23 2.46 NS

T3 10 38.30 157 3  39.61 247 NS

IMW T 10 50.35 3.04 3 47.39 2.66 NS
T2 10 4942 3.07 3 48.04 3.36 NS

T3 10 49.60 3.04 3 4849 3.02 NS

N-N T1 10 35.78 245 3 33.02 1.69 NS
T2 10 35.78 246 3 33.30 2.29 NS

T3 10 35.80 248 3  33.56 213 NS

J-J T1 10 73.04 388 3 6941 1.45 NS
T2 10 7292 412 3 69.78 1.32 NS

T3 10 7295 416 3 69.84 1.13 NS

MA-MA T 10 71.99 410 3 69.62 1.06 NS
T2 10 71.84 436 3 69.53 1.03 NS

T3 10 71.89 443 3 69.73 0.89 NS

C6-C6 T1 10 59.40 335 3 56.36 2.78 NS
T2 10 58.12 391 3 5735 3.73 NS

T3 10 5824 400 3 57.72 3.44 NS

Ag-Ag T1 10 100.34 6.32 3 98.77 0.84 NS
T2 10 100.30 640 3 9875 0.85 NS

T3 10 100.37 648 3 98.84 0.91 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up
ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width

N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width

C6-C6: cervical width, Ag-Ag: mandibular width

13



4. X7 A, &F AZTFE)F v AEFLNNE)HS] ASA
2ol o) thet -2 AA

A5 A(TD, B3 A5 (E) % 81 A= (NE) oAl AA %7, antegonial
notchAtel A& A9dt ASA|eA F4& whst Xo]E E It (Table 3).
HEg AEFWNE) ) A4 AFAE wAEFNT, 34 wgdzbhe A4
ASA 9 FARORE o vhsh xfolE Holx] ¢roba] A wFAe] ASAE

& 1k shalvh

AN e

s

Table 3. Comparison between expansion group and non—expansion group at

T1

Expansion(E, n=13) Non-expansion(NE, n=13)

Variables Mean SD Mean SD P
ICW mm 33.97 1.60 35.17 2.05 NS
IPMW mm 35.05 1.14 36.68 2.09 *
IMW mm 45.94 3.35 49.67 3.13 *
N-N mm 32.61 3.05 35.14 2.54 *
J-J mm 68.21 5.51 72.19 3.77 *
MA-MA mm 67.16 5.24 71.44 3.72 *
C6-C6 mm 55.27 3.49 58.70 3.39 *
Ag-Ag mm 97.28 6.34 99.98 6.13 NS
J-J/ Ag-Ag % 7017 4.37 72.22 2.28 *

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width
N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width
C6-C6: cervical width, Ag-Ag: mandibular width

14



5. & AST([E)NA A8 A, 5 W3tz gt
g3 ARTE) M HH 2577 1.95d0|%em, A5 H, F(T1-T2)
antegonial notchAle] A E A28t A== WH3lFoA A BF {28k qkst H3lE
HYth(Table 4). %, 33 ARE Fa Yebln Aok A2y, TAY 3

27F e A F A
Table 4. Comparison between T1 and T2 in expansion group
Expansion(E, n=13)
Variables T1(mean) SD T2(mean) SD P
ICW mm 33.97 1.60 36.35 1.57 ek
IPMW mm 35.05 1.14 39.21 1.19 ol
IMW mm 45.94 3.35 50.36 2.48 x
N-N mm 32.61 3.05 34.01 3.06 el
J-J mm 68.21 5.51 69.94 5.51 ek
MA-MA mm 67.16 5.24 69.74 5.39 ol
mm 55.27 3.49 59.50 297 el
97.28 6.34 97.31 6.41 NS
4.37 71.77 4.39 *x

C6-C6
mm
70.17

Ag-Ag
J-J/ Ag-Ag %

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width
N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width

Center of rotation

Skeletal
expansion

1.7 1.21]1

C6-C6: cervical width, Ag-Ag: mandibular width

Alveolar
expansion
C6
Dental
expansion

cé 2.43mm
[ 4.21mm

4.42mm Molar

In expansion

Molar
and skeletal expansion

Fig 6. The diagram of dentoalveolar

group
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6. & ARTE)NN A7 F FA 7|t A o
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g Aagr @A g F FA 7IH(T2-T3)> H 2.57dol3oH
A 1272 =7, A 1% =7, cervical widthollA 28 wksk x}o]
a8y Ax A FAAY WA /98 wE zolE Holx

(Table 5).
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AN

o} o}
& A

Table 5. Comparison between T2 and T3 in expansion group

Expansion(E, n=13)

Variables T2(mean) SD T3(mean) SD P Relapse(%)
ICW mm 36.35 1.57 36.26 1.57 NS 369
IPMW mm 39.21 1.19 38.82 1.04 * 9.39
MW mm 50.36 248 49.95 2.65 * 9.45
N-N mm 34.01 3.06 33.95 3.05 NS 4.29
J-J mm 69.94 5.51 69.87 5.52 NS 4.05
MA-MA mm 69.74 5.39 69.49 5.37 NS 7.38
C6-C6 mm 59.50 2.97 59.10 3.15 * 9.45
Ag-Ag mm 97.31 6.41 97.21 6.37 NS
J-J/ Ag-Ag % 71.77 4.39 71.77 4.41 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width
N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width
C6-C6: cervical width, Ag-Ag: mandibular width
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Fig 7. Dentoalveolar and skeletal changes in expansion and non—expansion

groups
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A5 F fA4 71T elA B A= E)H v A5 (NE) 2 Xof
A2 9 A4 wsks dehde ASA A {3 wksk Afolg Rolx|

Fotth(Table 6). &4 AR (E)AN F Am7F @adize=w Al 4
FAHNSS FA T 5 Ak
Table 6. Comparison between expansion group and non—expansion group at

T3

Expansion(E, n=13) Non-expansion(NE, n=13)

Variables Mean SD Mean SD P
ICW mm 36.26 1.57 36.75 1.91 NS
IPMW mm 38.82 1.04 38.60 1.79 NS
IMW mm 49.95 2.65 49.34 2,95 NS
N-N mm 33.95 3.05 35.28 2.51 NS
J-J mm 69.87 5.52 72.23 3.86 NS
MA-MA mm 69.49 5.37 71.39 3.97 NS
C6-C6 mm 59.10 3.15 58.12 3.75 NS
Ag-Ag mm 97.21 6.37 99.87 5.97 NS
J-J/ Ag-Ag % 71.77 4.41 72.35 3.50 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width
N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width
C6-C6: cervical width, Ag-Ag: mandibular width
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Table 7. Correlations between the independent variables(age, sex, amount of

expansion) and post—treatment decrease (T2—T3)

Age Sex Amount of expansion

Expansion(n=13) Male(n=8) Female(n=5) Expansion(n=13)

Variables r P r P r P
4 ICW 0.02 NS -0.12 NS 0.01 NS
A 1PMW -0.07 NS -0.11 NS -0.12 NS
4 1MW 0.04 NS -0.20 NS -0.12 NS
A N-N -0.21 NS -0.26 NS 0.24 NS

A J-J -0.42 NS 0.05 NS -0.21 NS

4 MA-MA -0.04 NS 0.28 NS 0.29 NS
4 C6-C6 -0.23 NS -0.12 NS -0.31 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

r: Pearson's Correlation Coefficient

ICW: intercanine width, IPMW: interpremolar width, IMW: intermolar width
N-N: nasal width, J-J: maxillary width, MA-MA: middle alveolus width
C6-C6: cervical width, Ag-Ag: mandibular width
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9. Ao W& 44 2B o] W3l gk Foja AR

A, A 1a27FA, A 1dFHodA dEbd mE &4 XNs5T(E), ¥
Az (NE) 9@ vz (ND) Y 35 94 A# do] ®Wiste] dst FoxsE
golslAth(Table 8).

2 (B (E), 8Eg8F A8 (NE), vzt (NT) 25 Ao

o
[¢]

0E A5
NNZHT1-T2), AR F FA4 7171 (T2-T3) 2@ #F 717H(T1-T3) %3t
A A o] WakelA FoA Q= AFolE HolA Atk whEbA, I A
o] Wk el digt Eglol ASE o
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Table 8. Comparison of changes in clinical crown height between male and

female
Male Female
Group Variables P
n Mean SD n Mean SD
JCH3 T1-T2 8 027 022 5 040 052 NS
T2-T3 8 027 025 5 021 031 NS
TI-T3 8 054 036 5 061 051 NS
JCH4 T1-T2 8 055 048 5 046 071 NS
EXP?E)Sb“ T2.T3 8 034 045 5 035 021 NS
TI-T3 8 089 043 5 082 083 NS
AJCH6 T1-T2 7 034 053 5 003 018 NS
T2-T3 7 042 047 5 055 057 NS
T-T3 7 076 058 5 058 065 NS
AJCH3 T1-T2 10 037 040 3 035 017 NS
T2T3 10 016 047 3 0.2 018 NS
TI-T3 10 053 045 3 047 034 NS
AJCH4 T1-T2 10 039 071 3 039 011 NS
Non'ml’gnsmn T2-T3 10  0.31 034 3 024 028 NS
TI-T3 10 070 066 3  0.62 026 NS
4JCHe T1-T2 10 005 049 3 0.8 016 NS
T2T3 10 036 026 3 064 040 NS
TI-T3 10 041 051 3 081 052 NS
JCH3 T1-T2 7 012 018 6 023 023 NS
T2-T3 7 014 026 6 0.13 007 NS
TI-T3 7 026 025 6 036 028 NS
AJCH4 T1T2 7 017 027 6 0.18 014 NS
NO”'t(ﬁ?;me“t T2T3 7 018 049 6 010 023 NS
TI-T3 7 035 034 6 028 026 NS
AJCH6 T1-T2 7 002 042 6 0.8 039 NS
T2-T3 7 019 031 6 014 043 NS
T-T3 7 021 019 6 032 026 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

CHa: clinical crown height of Mx. canine, CH4: clinical crown height of Mx.1st premolar
CHB6: clinical crown height of Mx. 1st molar
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Table 9. Comparison of changes in clinical crown height in expansion, non—

expansion and non—treatment groups

1-Expansion  2-Non-expansion 3-Non-treatment P

Variables
Mean SD Mean SD Mean SD 1-2 2-3 1-3

4CH3 T1-T2 032 0.35 0.37 0.35 0.17 0.20 NS NS NS
T2-T3 025 0.26 0.15 0.17 0.13 0.19 NS NS NS
T1-T3 0.57 0.40 0.52 0.41 0.30 0.26 NS NS NS

4CH4 T1-T2 052 0.55 0.39 0.61 0.18 0.21 NS NS NS
T2-T3 0.34 0.36 0.29 0.32 0.14 0.21 NS NS NS
T1-T3 0.86 0.58 0.68 0.58 0.32 0.30 NS NS *

4CH6 T1-T2 0.21 043 0.08 0.43 0.09 0.40 NS NS NS
T2-T3 047 049 0.42 0.30 0.17 0.35 NS NS NS
T1-T3 0.69 0.59 0.50 0.52 0.26 0.22 NS NS NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance

T1: pre-treatment, T2: post-treatment, T3: follow-up

CHa: clinical crown height of Mx. canine, CH4: clinical crown height of Mx.1st premolar
CHB6: clinical crown height of Mx. 1st molar
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Fig 8. The changes of clinical crown height in expansion, non—expansion and

non—treatment groups
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Table 10. Correlations between the independent variables(age, amount of
expansion, initial crown height) and the treatment—related parameters(the

change of clinical crown height, tipping)

Expansion(n=12)

Age Amount_ of Initial cIin_icaI

expansion crown height

Variables Mean SD r P r P r P
ACH6 T1-T2 0.21 0.43 0.06 NS 0.19 NS -0.07 NS
(mm) T2-T3 0.47 0.49 0.32 NS -0.27 NS 0.04 NS
T1-T3 0.69 0.59 0.31 NS -0.08 NS -0.02 NS
AAng6 T1-T2 -2.28 10.70 -0.37 NS -0.62 * 0.57 NS
(tipping ,°)  T2-T3 1.66 3.31 -0.01 NS 0.04 NS -0.31 NS
T1-T3 -0.62 9.51 -0.42 NS -0.68 * 0.54 NS

* P<0.05, **P<0.01, ***P<0.001, NS., not significance
T1: pre-treatment, T2: post-treatment, T3: follow-up
r: Pearson's Correlation Coefficient

CHBG6: clinical crown height of maxillary 1st molar
Ang6: maxillary 1st molar axial angulation

24



Iv. &

2 AT H5A72 ARldA wyxafi ®BAY ) & A (Miniscrew
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HIA21(19.56+0.974D) 2 25 HAd 43715 Ad d2 AJdoez A4l
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Aot i A7 kAR AuE fla 2 AE7(E) ol MARPE &4 A
Aob wbwsE FARE Aebgegla, 37§83 MARPES A7 sHA &2 ez
A 71zbE 7HRe BEAe ide aFdoR AEE Xotd S AARs
#Hd glom (Wertz, 1970), RPE ¢ A5 ¥, x7] 3% 1/39%7)
AgEcty By b it} (Baccetti®t Franchi &, 2001, Handelman® Wang

5. 2000). ol¢} e AA wWIES] AEE S 5, uFgH wq FA AR A
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A 139 Aokd ANE AFseAl sl AAR FAYL wE

3t== 3t (Magnussond® Bjerklin 5, 2009). ¥  dAFoA

34 A%
3 (T2)9 712& ASste] Hrbetga, o AssE B34 & 3424 w4 X8
BAE} THE7 FAZO® HA AAE AHS UeEldth MARPE 3% 3
3R FA71ZEE 2 A ollE AF T B wAeA, zAshA
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5(1966) 9] A7+ Aol ZAE FAATH
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WA o A ASALG F9F wgk AolE HolA kg, ol BlEA
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stetzel 94 ol A4 WA W Agetze] 4 ol Aob sl

24 Fx3prb des dEdd. AA A4S S AR B 8FR
ARZ(NE)  Atolell frogh Apol&  HolA oksk=dl, o= Ax A, %
ART(E)A Aof FACT AA7E A5 A A W95 B3V wZold. &4
AT (E) e A8 A, F(T1-T2) ®st&FolM Al 172 gkl vls)
of A Yyttt AR A ARG S FAF 9 WHet 4 5 8
AAZ FAHEg, B Al Al 1A FeRn bR, dA FelelA Aot
x4 ol A dolwt7] (Garrettd} Caruso -5, 2008) wZole} Azh€ ),

g AZTFE)AMA AR A, F(T1-T2), antegonial notchAte] A&
ALe ms A ASA Wkl o2 vk WEkE w3tk Handelman}
Wang 5(2000)= RPEE o|&% &g dFo]l 7ol wel & Fdol
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ol =AA & Ko x4 G a3 2} eE & 4 Stk SARPEE
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Abgol 45 =2 A 7heAdol RaE vk 9lom (Handelman® Wang &
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Aol mE A 2o Al e st o] " AtelA, yols ALHEEE
obel e ARgRlAM L ekt A7A W iAol FF HS AL HFo
gkAsto] B 1 E 3 (O'Leary®t Drake &, 1971, Ainamo® Paloheimo %,
1986, Loe$t Anerud 5, 1992), A2loA] Adgo] Zrtae we} = & =
Aol dojdtty 3t (Gorman, 1967, Sangnes®t Gjermo, 1976, Serino9}

Wennstrom &, 1994). RPE A}&9o] Aoz WA= F2 HES
=

=N T =A dolr 7] Y&, Adelo]A RPEE o]&3% X8 & & HEHS
SARPEE A&t 3 A4 w7 Aavks we 73 HwellS w RPEE

ARESE TellA [F8E wekAl A HFo] © Wol dojiigo]l HiEHH
(Northway ¢} Meade, 1997).

ATl E ARl i AR XS H53 MARPE AR mE A&
55%E Hriskyl f8 s 71ZHT1-T2), Ax & §X 71ZH(T2-T3) 4
BE7IH(TI-TI) ¢ &8 AR (E), Hd ARTNE) S 4= 9 A+
do] W3tE HA R (NT, 4% g g5 4 X3 do] Wzt vt
A3, A IF BT o4 Qe SUHE BEdoy, #E JIZH(T1-T3) &<t Al
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Aol A F e 24 AFYS AAsted BFFolth A2 HFY A=

& Ay s Sk fFoeAl BAZE Slvkar ®arE LA (Melsendt
Allais, 2005), 7]Eel A2 EFo] EAets AJeA vlaEr Aot &4
AlZko] A atgtel wel MR A2 HEs WAATIAY 71EY A2 HFol ¢
A YA 7= Aol olvkal Ba® vk glth(Loe9t Anerud 5, 1992, Serino}
Wennstrom &, 1994). Z18u & A7 &4 A5 (E) % v A 57 (NE),
HI A S (NT) Aol A5 A(TD) A5 o AW dolol #o & whsh Zol=
T A kgt

stol dx|e] AAARSE A EFeo| #sh o] Atella ket AAL A
ArtE R Y A8 A AR A, F(T1-T2) o UoAA A2 HF #- o}
F 2 ke FUF FoAd A #EEoe] ¥ E G o (Pearson, 1968, Artun¥}
Krogstad, 1987), Ax=& Mot AAe #}Ed oles ewet w4 A&s
A HF5Y 9385 /M JFeAe]l vt stk (Joss—Vassalli®t Grebenstein
5, 2010). 28y ATelA s Aot 8 AR Al agYo R AREEHISE
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Abstract

Stability of miniscrew assisted

non—surgical palatal expansion in adults

Kyong—Keun Shi

Department of Dental Science
Graduate School, Yonsei University.

(Directed by Professor Kee—Joon Lee, D.D.S., Ph.D.)

The purpose of this study was to evaluate the stability of miniscrew
assisted RPE(MARPE) in adult after at least 1 year post—treatment and to
elucidate the clinical effects of MARPE.

The subjects of the study were divided into three groups. Expansion group
was composed of 13 adult orthodontic patients with maxillary transverse
deficiency and treated with MARPE. Non—expansion group was comprised of
13 adult orthodontic patients and received orthodontic treatment only. Non—
treatment group was consisted of 13 untreated subjects(adults) with normal
occlusion. The postero—anterior (PA) cephalograms and dental casts were
taken for measuring changes of dentoalveolar, skeletal transverse dimension
and clinical crown height at pre—treatment(T1), post—treatment(T2) and at

least 1 year after treatment(T3).

1. After treatment(T2), all dentoalveolar and skeletal changes were

stastically significant in expansion group (7<0.001)
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2. During the maintenance period(T2-T3), significant decreases were
observed for dentoalveolar measurements (/<0.05), but no skeletal

changes were stastically significant in expansion group.

3. During the maintenance period(T2-T3), there were no significant
correlations between age, sex or the amount of expansion and the

decrease in transverse dimension.

4. Clinical crown heights of the expansion and non—expansion groups were
increased, but no significant increase of clinical crown height could be

identified.

5. Comparing with expansion and non—expansion groups, there were no
significant differences in terms of increases in clinical crown height of
canine and 1st molar. The difference of changes in clinical crown height
of 1st premolar was stastically significant, but the difference was

0.54mm and thus not clinically relevant.

6. There were no significant correlations between change in clinical crown

height and the amount of expansion.

The results indicate that MARPE normalizes the transverse discrepancies
and is clinically stable without any problem of recurrence of posterior
crosshite and gingival recession after at least 1 year post—treatment.
Therefore, non—surgical method of maxillary expansion using MARPE is
thought to be one of effective treatment in adults. Further study about 3D
evaluation and long—term stability of the expansion treatment using MARPE

should be followed.

Key word @ Maxillary transverse discrepancy, Adults, Miniscrew, RPE,

Midpalatal suture, Stability, Gingival recession
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