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Abe] 2AA ARRY Pl Gt A AP AuHL FANNE R

loop  edgewise  archwire(MEAW)(Chang and Moon(1999), Kim
Z(2000))%50°] ArgHYT. AT olys wHe v
AlelAe] FA e tigk A5 @¥rt w|ekstr] el PR

39ttt Sugawara £(2002)2 skeletal anchorage system(SAS)S ©]&3F
o722 gstE w8 AHnds Assa, 1d F AldTAE 27.2%,
A2 TA = 30.3%7F AEFE Hiekgith. Leest Park(2008) WYX=
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Shab= 137 (67, o]:79) o] ATt
1) AAF Mgugoz e vhe 3z (£2397) < -1.0 mm)
2) Aetmel & d=7t4S 7 3L (SN-MPZIE > 40° )
3) Skeletal Class II(ANB angle 4° ¢]%) H¥ Class II(ANB angle
0" o]eh) Y 2. (Ding &(2007), Lello(1987))
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SRERgAb AR ERS QAATstL Awois BEEa P vl
Cranex3+22 Hel wet HYwo] HwAY bd AR ¥ Pus

o)X g9 3gste] #e)dte= PACS (Picture Archiving Communication System ;
Agugdd A dF AlA®) e DICOM (Digital Imaging and Communications in
Medicine) FEie] A2 AFd AP RE o] &3

PACS &8 olde] &% odF AT 322> Y% EEE Diagnostic Pro
Plus (Vidar system corp, Herndon, USA)A7/Y = yxdgsty A==
HAste] PACS o] == 5] AF&-st3lth

SRFFHAR AR A W] wet #s Al 27(T1),
F& A(T2), &= F(T3), & 29 ofF FAZN(TH &9 stk 5=
T OHAR ARRGE #He FREY F0EE Fol tracingdtith. o] we
AE4Y Fg 110%S WHgstol S

T SEFRUAAL ASHY EAHE olgsta Hrlstel =A<l
WskE ER ST

2.3. ASH 9 ASA

Bjork, Steiner(1960), Tweed(1945, 1946), Burstone %(1978) %9
TAHES EdE ASHY ASH & AAs.

2.3.1. A4 (Fig. 1)



Figure 1. Cephalometric landmarks.

Sella, S; Nasion, N; Articular, Ar; Porion, P; Gonion, Go; Menton, Me;
Gnathion, Gn; Pogonion, Po; Orbitale, Or; Anterior Nasal Spine, ANS;
Posterior Nasal Spine, PNS; A point, A; B point, B; Upper incisor tip, Ul;
Upper molar mesiobuccal cusp tip, U6; Lower incisor tip, L1; Lower molar

mesiobuccal cusp tip, L6

2.3.2. A5%4d (Fig. 2)

.\

VP

~{

Figure 2. Cephalometric reference planes




(ih)
9|l_',
o,
1%

SN (SN plane) : Sella®} Nasions <
FH (FH plane) : Porion¥} OrbitaleE 243 34

HP (Horizontal reference plane) : SellaE X1} SN plane?] 7°
S

VP (Vertical reference plane) : HPol| 4% 0]

m K

PP (Palatal plane) : PNS$8 ANSE 43 9
MP (Mandibular plane) : Gonion® Menton< 443 34

2.3.3. AF g5
1) Skeletal analysis
(1) AAIS &5 (Fig. 3)

Figure 3. Skeletal linear measurements

@® N—Me : HdtH 7

@ N—ANS : Nasion 4] ANS 7}#]¢] A g
® VP—A : VP oA A point 74 2] A
@ VP—B: VP °l4] B point 749 HwA =z



Figure 4. Skeletal angular measurements

(@ SN-MP angle

(® S—N-Pog angle

(© SNA : S—N—-A angle

@ SNB : S—N-B angle

@© ANB difference : ©—@

©® IMPA: stet= FHol djst sheldx e 7t
FMA: FH—Mandibular plane angle *

2) Dental analysis

(1) AAS &5 (Fig. 5)
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B4AE SPSS 17.0 Z2aRE olgakel that gol BAAE shalut.

(1) AISAel sl Shapiro—Wilk #APH S ©]&3ke] At HAbE Aldsto]
Aaterd s vehds gl

A

(3) A= MFwgeare] T1, T2, T3, T4 7|&ESA%F

ﬁd
=

(2) z=A e2tE #4 (paired t—test)

@ AT Mguwdsare] T1, T2, T3, T4rkol9 AZA7te] FAHOR
212 7744 (One—way Repeated—measures ANOVA)

AF

(5) Al Agusgszte] ¢+ & g4 2 2x] f 3

(Two— way ANOVA)

i
lo

A &

1%

r

6) Al Wgugeate] AsA2A] 9 ¢ Ao Adude] A7

o
k%

FA 7] AdeFae] AadA 4 (Pearson’ s correlation analysis)
(7) Al szt g ot Wty §27] A=k A
4] (Pearson’ s correlation analysis)

©) AT Agngade] 52370 Ade] welsh= 2ol o3 A

o)

XA A B4 (Pearson’ s correlation analysis)

9) Al MEagdgbate] T1, T2, T3, T49 7<EAZ

(10) AT Adudaate] T1, T2, T3, T4Atel9 AZA7te] BA o7
F92 A4 (One—way Repeated—measures ANOVA)
) Al AFudeate e & 44 9 %X f59 AuaAd 74
(Two— way ANOVA)
) Al 7B wgFskare] A5 Al 2A] 9 o Ao Agude 4233
A7) AdeEate] A 224 (Pearson’ s correlation analysis)

13) Alls Wgaskgbare] ol o3t Wzt §47] g
XA A 24 (Pearson’ s correlation analysis)

(14) A B gdekate] A u7he] Ao #ojsh= aRle] o5& S

XA A B4 (Pearson’ s correlation analysis)

10



(15) AIlE 2 AllF Mo esate] 4 9

o

skl EA

-

Q27

A4 (Two sample t—test)

v}

(16) Allw = Alls AFugdaare] §471 Aezke] A4 793 A%

O:

(Two sample t—test)

11



I A+23

SN E R IR T

AZIE B FALE VY FESte] 15 (A0 E FUI Wyow I
ZARAbe] 98 A=A R 0™, paired t—test & A3
AU (p<0.05) Hole W=
0.51° Slrh.

2. AA #49) 543 AZA 2o} (Table 1)

Table 1. Characteristic and cephalometric measurements of patients.

Skeletal classification

0.62mmgiom, Ztxe HPHext=

Class II

Class III

Sample size.

Operation method

Mean age (T1) year
Mean ext. (%)
Mean OB (T1) mm
Mean SN—-MP (T1)°

13 (F:10, M:3)

Le Fort I +IVRO:7

Le Fort I + SSRO:6
22.2 year (18.1-34.1)
53.8%

-2.4 mm

50.8°

13 (F:7, M:6)
Le Fort I +IVRO:13

19.4 year (16.3-23.1)
23.1%
-3.5 mm

43.8°

12



3. Al Mgud @xe =4, =3, F=5, #4719

x4 W32k (Table 2, Table 3)

i
i)
2

ol

Table 2. Cephalometric measurements of Skeletal Class II open bite patients
before treatment(T1), before surgery(T2), after surgery(T3) and at

least 2 years after surgery(T4)

T1 T2 T3 T4
Variables
Mean SD Mean SD Mean SD Mean SD
Skeletal
Linear measurement(mm)
N—Me(mm) 140.0 6.5 140.6 6.7 136.5 7.0 137.3 6.2
N—ANS(mm) 59.2 2.7 59.5 2.7 56.6 4.7 57.2 4.0
VP—A point(mm) 64.3 3.7 64.6 3.5 66.0 3.1 65.6 3.0
VP-B point(mm) 42.7 6.5 42.8 6.5 53.5 5.9 50.7 5.2
Angular measurement(® )
SNA(® ) 80.5 2.9 80.4 2.9 81.0 3.4 80.5 3.4
SNB(® ) 73.6 5.1 73.4 5.0 76.1 3.2 74.4 3.7
ANBC(C® ) 6.9 2.5 7.0 2.4 4.9 1.8 6.1 1.4
SN-PP(C° ) 11.1 3.1 11.0 3.0 10.1 4.4 11.0 3.8
PP-MP(® ) 39.7 5.4 40.2 6.0 34.3 5.2 37.8 6.3
SN—-MP(® ) 50.8 5.2 51.2 5.0 44.4 4.5 48.8 5.1
Dental
Linear measurement(mm)
U6—HP (mm) 775 4.3 782 4.2 760 4.4 758 4.1
U1—HP(mm) 934 238 948 3.7 931 54 935 45
U6-PP(mm) 213 25 217 26 218 27 215 32
U1-PP(mm) 344 21 356 24 369 1.8 366 2.1
OB(mm) -24 14 -05 2.2 15 08 1.3 08

13



0 (mm) 43 33 42 50 29 06 34 13
L6—MP(mm) 31.3 35 314 34 300 3.2 304 2.8

L1-MP(mm) 484 4.2 487 45 454 2.9 463 2.9

Angular measurement(® )

Interincisal angle(* ) 1131 6.3 117.7 4.2 1245 66 1215 56

U1 to SNC ) 1046 7.7 1014 55 1005 55 99.5 6.1

IMPAC ) 90.7 9.0 89.8 6.0 90.7 4.4 89.5 5.3
(n=13)

3.1. ABAY FHA(T2-T1)9 wAd 02 A3k

w7y A5 AT SAHCRE Fost =72 wWsks gl Ao RE AR
Aol —2.4 mme FAAMN7E SHHANCH, F= dol= —0.5 mme] F2 7|7}
=450 1.9 mm(p<0.01)9 bite closingo] YEFTE U6—-PP(p<0.05), Ul—
PP(p<0.01)7F FYAUA 715t 2oz yeton, stof x| AE:
vebs o A A o4 slaith

3.2. FEAFN FEF FAVITL, T3, T4l vebd =224 sz

<ol gstel SN-MP 6.9° 74(p<0.001), N-Me 4.1 mm7ta(p<0.01),

SNB 2.7° #7Hp<0.05)2 ®gom, U6-HP7} 2.2 mmi4(p<0.001)% o]
el Fwbrolol Ahpolx HW tolo] AWXE Al NPT FAHH
HAS BT

T

5 2d 7Fel §A7)(T4-T3)%<e SN-MP2 4.4° Z7H p<0.001), N—
mm37H p<0.05), SNA 0.5° ZA(p<0.05), SNB 1.7° #a2(p<0.01)E

ngov, sheto] AARFoR M AT ATk

3.3. FEAY FE3%F FA7|(T2, T3, T4)ol yeEbd XA Halz

14



et AAY 0.9 mmAE(p<0.05)0] glem, FAuA, FEp el

EASH o fos Wets BARA g

=

3.4, FEF Al /Wgag @xke] 4 9 24 {579 ddaA

A"l w3z {5 wEk zpolzb gl AT ET] 9 o] dRARRA S
S8y, 1 A3 N-ANS(F=14.287, p=0.004)& A 9lsta, Tzt
ol A Aol o, AEn Bx fR7te] dsAganit e
Z& SNA(F=10.990, p=0.009)Q o,
p=0.004)9] EAH o7 %35 2o]7} gIgith

Table 3. Treatment and posttreatment changes of mean in Skeletal Class II

open bite patients.

Variables 4T2-T1 4T3-T2 4T4-T3
Mean SD Sig  Mean SD Sig Mean SD Sig
Skeletal
Linear measurement(mm)
AN—Me(mm) 0.6 1.1 NS -4.1 4.0 ok 0.8 1.3 *
AN—ANS(mm) 0.3 0.7 NS -2.9 2.8 ok 0.5 2.1 NS
AVP—A point(mm) 0.3 0.1 NS 1.4 0.8 NS -0.4 0.2 *
AVP-B point(mm) 0.1 0.4 NS 10.7 1.9 sk -2.8 1.0 *
Angular measurement(® )
JSNAC ) -0.1 04 NS 0.6 2.0 NS -05 08 =
JSNBC ) -02 04 NS 27 34 s =17 1T
JANBC ) 0.1 0.3 NS -21 3.3 * 1.2 13 s
JSN—PP(* ) -0.1 06 NS -09 38 NS 09 26 NS
JPP—-MPC ) 0.5 15 NS =59 40 == 36 30 s

15



JSN-MPC ) 0.4 1.5 NS =69 45 sr 2.3 e
Dental
Linear measurement(mm)
/U6—HP (mm) 0.7 0.8 s =22 15 — 1.1 NS
/U1 —HP(mm) 1.4 1.2 o =17 3.0 NS 15 NS
4U6-PP(mm) 04 05 5 0.1 08 NS 09 NS
/U1—PP(mm) 1.2 1.1 = 1.3 1.1 = 12 NS
/OB (mm) 1.9 1.5 w20 2.2 - 1.0 NS
40J(mm) -0.1 3.1 NS  -13 55 NS 15 NS
JL6—MP(mm) 0.1 0.6 NS -l4 16 o 1.1 NS
JL1-MP(mm) 0.3 1.3 NS -33 25 — 12 =«
Angular measurement(® )
Alnterincisal angle(® ) 4.6 7.9 NS 6.8 4.8 ok 6.7 NS
AU1 to SNC ) -3.2 5.0 * -0.9 4.6 NS 2.5 NS
JIMPA(C ) -1.0 8.0 NS 0.9 6.3 NS 5.7 NS
x*, p<0.05; **, p<0.01; =**, p<0.001; NS, not significant
Negative value means decrease during treatment,
Positive value means increase during treatment.
35. A AT 84 AR A4 2L F& A9 AT A2
FA7] Agate) A
B ATME R Ao AR A9 FANAY, sergu, mnzol
A7 FA9 N RS AAEAZE Sl B3 e 71,

Table 4. Correlation between pre—treatment variables at (T1&T2) and

change of over bite at (T4—T3)
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variablel variable2

R p—value Sig.(2—tailed)
(T1) (T4-T3)
OB OB -0.17 0.59 NS
SN—-MP OB -0.12 0.69 NS
N—Me OB -0.06 0.84 NS
variablel variable2
R p—value Sig.(2—tailed)
(T2) (T4-T3)
OB OB -0.47 0.11 NS
SN—-MP OB -0.14 0.66 NS
N—Me OB -0.12 0.70 NS

R: Pearson’ s correlation coefficiency, *, p<0.05; **, p<0.01; *=** p<0.001;

NS, not significant

e
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=2,
>
el
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iy
=2
1o
ot
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«
Sy
)

H 37, SNB, SN-PP, SN-MP,
F 92 th SNA, N—Me9] <9
I =% 237k AEF ] AddAE ST (Table 5)

Table 5. Correlation between T3—T2 variables and T4—T3 variables

variablel (T3—T2)  variable2(T4-T3) R p—value Sig.(2—tailed)
OB OB -0.17 0.59 NS
0J (0)) 0.07 0.83 NS
SNA SNA -0.58 0.04 &
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SNB SNB -0.12 0.70 NS

N—-Me N—-Me -0.70 0.01 sk
SN-PP SN-PP -0.12 0.69 NS
SN-MP SN—-MP -0.43 0.15 NS

R: Pearson’ s correlation coefficiency, *, p<0.05; *x p<0.01; *=** p<0.001;

NS, not significant

3.7. AllE MPug 2o F2 T2 At #oIsts 2209 o
A

N\
o
o
2

2 AT s AR A9 £F9709 ATy SNA, SNB, SN-PP, U6—
HP, Ul-HP, L6—MP, L1-MP&] A&3}= A3 A 7 §lSltt. (Table 6)

Table 6. Correlation between T4—T3 variables and over bite(T4—-T3)

variablel variable2
(T4-T3) (T4-T3) R p—value Sig.(2—tailed)
SNA OB 0.04 0.89 NS
SNB OB -0.06 0.83 NS
SN-PP OB -0.26 0.39 NS
SN—-MP OB 0.24 0.44 NS
U6—HP OB -0.14 0.66 NS
Ul-HP OB -0.11 0.72 NS
L6—-MP OB 0.34 0.25 NS
L1-MP OB 0.25 0.42 NS

R: Pearson’ s correlation coefficiency, *, p<0.05; **, p<0.01; *=** p<0.001;

NS, not significant
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1A AYnE 849 27, 244, 65, 44719 247,

Table 7. Cephalometric measurements before treatment(T1), before surgery(T2),

after surgery(T3) and at least 2 years after surgery(T4)

T1 T2 T3 T4
Variables
Mean SD Mean SD Mean SD Mean SD
Skeletal
Linear measurement(mm)
N—Me(mm) 142.1 5.9 142.2 5.9 138.2 6.3 138.2 6.7
N—ANS(mm) 61.2 3.4 61.5 3.3 60.3 3.5 60.2 3.9
VP—-A point(mm) 66.0 6.7 66.3 6.4 68.8 7.1 68.8 6.9
VP-B point(mm) 67.8 8.0 68.1 7.7 61.1 5.8 60.9 5.6
Angular measurement(® )
SNA(® ) 78.0 3.7 78.2 3.8 80.4 4.1 80.0 3.7
SNB(® ) 80.4 2.9 80.7 3.0 77.0 2.3 76.3 2.1
ANB( ) -2.4 2.7 -2.4 2.9 3.4 2.5 3.6 2.8
SN—-PP(° ) 12.0 3.2 12.3 3.1 15.4 4.8 14.9 3.5
PP-MP(° ) 31.8 3.5 31.1 3.5 27.9 5.4 31.2 3.8
SN—-MP(® ) 43.8 3.7 43.4 3.2 43.3 3.8 46.1 3.8
Dental
Linear measurement(mm)
U6—HP(mm) 797 38 80.3 45 775 5.1 777 55
U1—HP(mm) 934 3.7 940 3.9 940 4.1 944 46
U6—-PP(mm) 221 15 227 23 234 21 231 24
U1-PP(mm) 323 16 327 16 341 21 346 1.7
OB(mm) -35 20 -33 24 18 06 19 10
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OJ(mm) -2.9 3.4 -5.7 3.7 2.6 0.8 2.4 0.7
L6—MP(mm) 28.7 2.9 29.4 24 294 24 29.1 2.3
L1—MP(mm) 450 3.2 457 3.3 453 3.0 452 3.2

Angular measurement(°® )
Interincisal angle(° ) 128.3 11.0 124.0 10.2 130.4 8.4 131.8 9.2
Ul to SNC° ) 108.0 9.3 106.4 8.6 100.6 5.5 98.8 6.8
IMPAC ) 80.2 7.0 86.8 7.3 85.8 6.3 83.3 7.9
(n=13)
1. NeAY $£E4(T2-T1)9 wAel & Hslz
WA A7 AT EAANOR & =74 HAst= gtk A WEEe
A9 &=xd wHA(T2-T1) A29  flaring® 2 Qs IMPA &)
6.6° =7H p<0.01), L6—MP2 0.7 mm=7FHp<0.05)% 3}o} FXF 2 HFo]
e 23 oo i 9 =3I 2.8 mmT7H p<0.01)7} LERS T
4.2, F=A F3 §A7)(T2, T3, T4 et =22 Wtz
Fgzo] 9sle] N-Me 4.0 mm#4(p<0.001), SNB 3.7° #A(p<0.05),

SNA? 2.1° T7Hp<0.01)E H3owH,
o} Fuprgle] A 1
244 AL mIt F%

2.8° Z7Hp<0.001)E ®Ht}

4.3. 73 FE5

S IEECIE

337 8.3 mmZ7Hp<0.001)=

T3)Ebel i Abshel TR %

sferel

<
e

, AR El

SA71(T2, T3, T4)el YEF

[e)
T

T
2]

1}

-

-
=47

A4 W3

A f

U6—HP7} 2.8 mm#4(p<0.001)5 o]
ANl Awsge
A 71(T4-T3)% SN-MP]

=242 Wtz s 294 5.1 mmz7Hp<0.001),
Bt F& 5T 29 19 #§A7(T4-

545709 Walel £ ERES



4.4, =3 Allls Mgt @2k A48 9 wix] {59 J3aaA

B oW omA Rl wek Aok A AWnsl e olARAHRAL
Fdsdt. 1 A3 N-Me(F=11.775, p=0.007), N-ANS(F=7.513,
p=0023)% Aetir Pzt Fos FANH Aol gglor, AEwn

WA e A AEaah e A2 sl

Table 8. Treatment and posttreatment changes of mean in Skeletal Class III

open bite patients.

Variables 4T2-T1 4T3-T2 4T4-T3
Mean SD Sig Mean SD Sig Mean SD Sig
Skeletal
Linear measurement(mm)
N—Me(mm) 0.2 0.6 NS 40 21 sx =004 1.2 NS
AN—ANS(mm) 0.2 0.7 NS -1.1 2.1 NS -0.2 2.1 NS
AVP—A point(mm) 0.3 0.1 NS 2.5 0.8 ok -0.03 0.2 NS
AVP-B point(mm) 0.3 0.2 NS -7.0 1.6 ok -0.2 0.2 NS
Angular measurement(® )
ASNAC ) 0.2 0.6 NS 2.1 1.9 ok -0.4 0.8 NS
ASNBC ) 0.3 0.8 NS -3.7 2.6 ok -0.6 1.1 NS
AANBC ) -0.1 0.5 NS 5.8 2.2 ok 0.3 0.8 NS
JSN-PP(° ) 0.4 0.8 NS 31 4.8 x  -05 26 NS
JPP-MP(° ) -0.7 06 NS  -32 36 s 33 34
ASN=MP(® ) -0.4 08 NS -0.1 28 NS 28 16 e
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Dental

Linear measurement(mm)

/U6—HP (mm) 0.7 1.2 NS -28 23 s 02 09 NS
/U1—HP(mm) 0.5 1.2 NS 0.1 2.3 NS 03 19 NS
/U6—PP(mm) 0.6 1.1 NS 0.7 1.1 NS  -03 07 NS
JU1—PP(mm) 0.4 1.0 NS 14 0.8 w5 05 15 NS

/0OB(mm) 0.2 1.3 NS 5.1 2.4 s 01 11 NS
403 (mm) -2.8 2.8 w83 3.7 sx =01 09 NS
JL6—MP(mm) 0.7 1.0 003 18 NS  -04 08 NS
JL1-MP(mm) 0.7 1.3 NS -04 15 NS -0.04 08 NS
Angular measurement(® )
dlnterincisal angle(° ) -4.3 8.3 NS 6.4 4.8 ook 1.5 5.1 NS
AUl to SN(C° ) -1.5 6.3 NS -5.8 6.1 sk -1.7 3.4 NS
JIMPA(C® ) 6.6 5.5 ok -1.0 3.7 NS -2.5 4.7 NS
¥ p<0.05; **, p<0.01; ***, p<0.001; NS, not significant
Negative value means decrease during treatment,
Positive value means increase during treatment.
15. AU Agag 49 A8 ARA 2 5% 49 AYRT A2

Table 9. Correlation between pre—treatment variables(T1,T2) and change of

over bite (T4-T3)
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variablel variable2

R p—value Sig.(2—tailed)
(T1) (T4-T3)
OB OB -0.18 0.56 NS
SN—-MP OB -0.04 0.90 NS
N—Me OB 0.48 0.10 NS
variablel variable2
R p—value Sig.(2—tailed)
(T2) (T4-T3)
OB OB -0.11 0.73 NS
SN—-MP OB 0.06 0.84 NS
N—Me OB 0.51 0.08 NS

R: Pearson’ s correlation coefficiency, *, p<0.05; **x p<0.01; **xx p<(0.001;

NS, not significant
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4.6.
A

2 AN E AEEA Ay FEgoAe SN-MP$E SN-PPO
W3tk 4% §-#717F9) SN-MP9} SN—-PP2] Ajuteko] AaaA7F vt

veltt}. (Table 10)

Table 10. Correlation between T3—T2 variables and T4—T3 variables

variable1(T3—T2)  variable2(T4-T3) R p—value Sig.(2—tailed)
OB OB 0.16 0.61 NS
0l oJ 0.38 0.21 NS
SNA SNA 0.12 0.69 NS
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SNB SNB -0.37 0.22 NS

N—-Me N—-Me 0.17 0.59 NS
SN-PP SN-PP 0.68 0.01 #
SN-MP SN—-MP -0.62 0.02 *

R: Pearson’ s correlation coefficiency, *, p<0.05; *x p<0.01; *=** p<0.001;

NS, not significant

70 AN AR @xke] sV R Aol fejshs 2919 Cd5E

4.
A% AaA

(<

2 ATl = AREA Ay A9 Az SNA, SNB, SN-PP, SN—
MP, U6—HP, Ul-HP, L6—MP, L1-MP9] Aj@ta}= AadaA4 71 gl

Table 11. Correlation between T4—T3 variables and over bite(T4—T3)

variablel variable2
(T4-T3) (T4-T3) R p—value Sig.(2—tailed)
SNA OB 0.01 0.97 NS
SNB OB -0.24 0.43 NS
SN-PP OB 0.54 0.06 NS
SN—-MP OB -0.39 0.19 NS
U6—HP OB -0.22 0.47 NS
Ul-HP OB 0.49 0.09 NS
L6—MP OB 0.28 0.36 NS
L1-MP OB -0.55 0.05 NS

R: Pearson’ s correlation coefficiency, *, p<0.05; *x, p<0.01; *xx p<0.001;
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NS, not significant

5. AllE 2 Al /WHwsr 329 & ot wales 4w &

= AdFe] vl (Table 12, Table 13)

Table 12. Difference between Skeletal Class II(T3—T2) and Skeletal Class

I(T3-T2)
Variables Skeletal II Skeletal III
Mean SD Mean SD T P
Skeletal
Linear measurement(mm)
JN-Me(mm) -41 40 -40 21 -08 NS
JN—ANS(mm) 29 28 -1 21 05 NS
JVP—A point(mm) 14 08 25 08 -0.8 NS
AVP-B point(mm) 10.7 1.9 -7.0 1.6 6.4 ook
Angular measurement(® )
JSNAC ) 0.6 2.0 2.1 1.9 -20 NS
JSNBC ) 2.7 34 -37 26 5.3 wxx
JANBC ) -20 3.3 5.8 2.2 ~73 e
JSN—PP(* ) 09 38 3.1 4.8 24
JPP—MP(" ) 59 40 -32 36 -18 NS
JSN-MPC* ) 69 45 -0.1 28 4.6
Dental
Linear measurement(mm)
4 U6~HP (mm) -22 15 28 23 08 NS
U1 ~HP (mm) -17 30 0.1 2.3 -17 NS
4U6-PP(mm) 0.1 0.8 0.7 1.1 -15 NS
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4U1-PP(mm) 1.3 1.1 1.4 0.9 -02 NS

40B(mm) 2.0 2.2 5.1 2.4 -3.5 wx

40J(mm) -1.3 5.5 8.3 3.7 -5.3
AL6—MP(mm) -1.4 1.6 0.03 1.8 -2.1
JL1—MP(mm) -3.3 2.5 -0.4 15 -3.6

Angular measurement(" )

dlnterincisal angle(" ) 6.8 4.8 6.4 4.8 0.2 NS
4U1 to SN(° ) -0.9 4.6 -5.8 6.1 2.3 *
AIMPA(" ) 0.9 6.3 1.0 37 0.9 NS

¥ p<0.05; **, p<0.01; ***, p<0.001; NS, not significant
Negative value means decrease during treatment,

Positive value means increase during treatment.
5.1. Allg 2 Al MY A1) &0l ot Wslef vl

2.7 S7FE BAo,
AT Agage] 49 Bt 3.7° 9 #AE BHATH(p<0.001). ANB= AllE
Ao 2¢ H 2.0° 9 Fas BIov, AlldE Mdude 3¢ 3
5.8° 9 FT7HE HIAH(p<0.001

).
1.0° 9 ZAE Hoy, Ay Wgude A$ Ha 3.1°
.0 =l

lo

ol

o b
It

f

32

o

= (p<0.001). =74 wW&
o AN e o WIbEk
ANE Mg H7 2.0 mm S/ ow, AllE AYudS FHH 5.1

mma7Fste] o AA W3skAth(Table 12).

Table 13. Difference between Skeletal Class II(T4—T3) and Skeletal Class
II(T4-T3)

26



Skeletal II

Skeletal III

Variables
Mean SD Mean SD T P
Skeletal
Linear measurement(mm)
JN—Me(mm) 0.8 1.3 004, 17 NS
AN—ANS(mm) 0.5 2.1 -0.2 2.1 0.9 NS
AVP-A point(mm) -0.4 0.2 -0.03 0.2 -1.7 NS
AVP-B point(mm) -2.8 1.0 -0.2 0.2 -4.7 ok
Angular measurement(® )
JSNAC ) -05 08 -04 08 -04 NS
JSNBC ) -7 17 06 11 -19 NS
JANBC ) 1.2 1.3 03 08 2.2
JSN—PP(* ) 0.9 2.6 -05 26 14 NS
JPP—MP(" ) 36 30 33 34 02 NS
JSN=MPC ) 4.4 2.3 2.8 1.6 2.2 *
Dental
Linear measurement(mm)
4 U6—HP (mm) -0.2 11 02 09 -0.9 NS
4 U1—HP (mm) 0.4 1.5 0.3 1.9 0.1 NS
4 U6~PP(mm) 03 09 -03 07 001 NS
JU1-PP(mm) -03 1.2 0.5 1.5 -15 NS
JOB(mm) 02 10 0.1 1.1 -09 NS
405 (mm) 0.5 1.5 -01 09 14 NS
JL6—MP(mm) 0.4 1.1 -04 08 19 NS
JL1—MP(mm) 0.9 1.2 -0.04 08 2.4
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Angular measurement(® )

AlInterincisal angle(® ) -3.1 6.7 1.5 5.1 -1.9 NS
4U1 to SNC ) -1.0 2.5 -1.7 3.4 0.6 NS
AIMPAC ) -1.2 5.7 -2.5 4.7 0.7 NS

¥, p<0.05; **, p<0.01; ***, p<0.001; NS, not significant
Negative value means decrease during treatment,

Positive value means increase during treatment.

ANBS F&3F Adger Ay Mg
Al Agwge 4 03 9 F7t
HATHp<0.05). SN-MP& Al MEudeats 4.4° 9 S7HE Below,
Al NGRS A= 2.8° S7HE BAH(p<0.05). L1-MP9 Adske]
ol o9 UA el AL AGng delAe] f2o4de RolA] kgl
Mg Uelr FASE FAx7F A A& SN-MPIoH, AllF Nguge

ko] AIE Bgweel vls) o AA Yebds & 5 Ath(Table 13).
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gorm, otwd F&5 FI YT A A5 ANEAQ dFHo] 75-88%

Sassouni(1969), Schudy(1965)e] w2 otwag o] 93 ZFAA
MEue] Az AedE Az §F =Z4ZA Aol vebbA dcka otk
Denison %5(1989), Fischer 5(2000), Proffit 5(2000)°l] 234, o]+ PNS2
shtols, et A AE, etz Fapt I o] edow A&
Aoty ®askgict olelst Wl e &

T AdxAEo] ALeA ZE vehde gl AdE B

4 9 (Proffit 5(2000), Proffit 5(1975)).
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gxpe] A u el et golok SAWR A wep ARl Zfol7b Qlar, o]
b= A3 el Aozt v FAIINY EAde Bl

Huang(2002), Katsaros 5(1993), Remmers S(2008)% HZ+ AXH
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zpol= EAsHAl eskom, AU wEe] AEAQ Ame AR Fo As
o 5%t} AL TbsskAl gvn BaEsl
Segner(2002)= A8 A /P¥wete] A&, stetgwzy, Addnzgo] AW A5
T kAol "ozt 39ltE. de Freitas 5(2004)¥ Jason (2006;
2003)¢] Aol wEw AAFE A gk wx FelAe Ax A

7140l A

N\
rr

AYwst $hxpe] okl S5 Antg stobzo] WhAIAWE 3 do® B-point9
Pogonion?] AAtHlolZo] Ao}y, o]& <¢ls) ANB difference?t 4, shet® w7zt
a9 oHekd A fAavE dojwith(Table 2,7). g AlE 9 A
Ao MNP e AN AT BAIZE sl vl

A5 FHE 29 o5 {27] st vEhd 244Ql ®igE By, 9 71HA
FEolA o4 ol MRS 7PAStH(Table 3,8). tet=e] AAWE 34,
T4-T3)el 2ot

H
o g AT oW Ao A AghA| HEx] o Fof] whE WA HEA] T Alo] 9
= zZol7F YEbA] ¢kokth(de Freitas 5(2004), Jason 5 (2006)).
ek Wo =Foa] AFele] e Fort I osteotomy? AH 9xj= Afjzlo=w
Q- 3l «Alolgta st tH(Ayoub, Stirrups®t Moos(1993), Denison, Kokiche}
89), Hoppenreijs 5(1997)).
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He o] Folxlew, di7f IH, T
FHkstltta stk HE =RelAeE =% AT FF 7FeAel dEiA =
AF3G Tt (Ayoub, Stirrupse} Moos(1993)).
Ellis¢} Gallo(1986)° wh=w AdE80
oo & sfetre] distal segmentd TR S WHHAE Ao 4 Qv G
Wessberg, Schendel®} Epker(1982)+= A T2 Ady) 3folo]l duk ¢4
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Abstract

Long term stability following orthodontic—surgical treatment
for anterior open bite correction— 2 year follow up study

Jung—Jin Park

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Young—Chel Park, D.D.S., Ph.D. )

An anterior open bite is a condition that is difficult to treat in orthodontics.
Therefore, combined orthodontic—surgical treatment is considered as the
ideal treatment for correcting anterior open bite. Up until today, various
methods have been introduced to treat anterior open bite, and skeletal
stability of maxilla in anterior open bite deformities after orthognathic
surgery is well described. However, most these studies are not
homogeneous and skeletal class I, II and III patients have been classified into
same group. Some variables, also, have been omitted such as difference

among surgeries and maxillomandibular fixation after surgery.

The purpose of this study is to evaluate long term stability (over 2 years)
of maxilla and mandible after orthognathic surgery in patients with skeletal
class II and III anterior open bite using lateral cephalometric X—ray. This
study includes 26 adult patients (9 males, 17 females) who were treated
with orthognathic surgery(bimaxillary surgery) as samples and followed—up
over 2 years. In order to evaluate the stability of anterior open bite patients

treated by orthodontic—surgical treatment, it was studied that 1) correlation
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between before and after measurements of orthognathic surgery and 2)
correlation between the amount of change and relapse. The results were as

the followings:

1. At the end of 2 years post—treatment, 19.5% relapse rate in N—Me
(p<0.05) has been shown in Class II open bite patients. Maxilla and
mandible of Class II open bite patients who had orthognathic surgery
after two—years, on the average, are inclined to move in clockwise
direction. At the end of 2 years post—treatment, the mean of SNA has
been decreased of 0.5° (p<0.05), the mean of SNB has been
decreased of 1.7° (p<0.01), the mean of SN—MP has been increased
of 4.4° (p<0.001).

2. In Class IIl open bite patients, the maxilla was demonstrated to
remained in the postsurgical position, whereas a moderate rate of
mandibular relapse was present. At the end of 2 years post—treatment,
the mean of SN—MP has been increased of 2.8° (p<0.001), therefore,
on the average, mandible is inclined to move in clockwise direction.

There is no statistical significant in over bite and N—Me.

3. There was significant differences between Class II and Class III open
bite patients in the amount of relapse of SN—MP (p<0.05). At the end
of 2 years post—treatment, the mean of SN—MP has been increased of
4.4 ° (p<0.001) in Class II open bite patients and the mean of SN—
MP has been increased of 2.8 ° (p<0.001) in Class III open bite
patients. Thus, Class III open bite surgery was stable rather than

Class II open bite surgery.
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4. In Class II and Class III open bite patients, there is no correlation
among the initial amount of open bite, mandibular plane angle, anterior

facial height and overbite relapse rate after surgery.

As the results, orthognathic surgery provides the long—term stability
to the open bite patients and its etiology is considered to be

multifactorial.

Key word: Orthognathic surgery, Open—bite, Stability, Relapse
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