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Table 1. Normality test of sample’s

Yonsei analysis

Yonsei Analysis Mean + SD sample’s Mean = SD sig.
Saddle angle (° ) 124 + 5 132.66 = 7.09 N S
Articular angle (°) 148 £ 6 160.52 + 11.44 N S
Gonial angle (°) 119 + 6 138.95 + 691 NS
Sum 391 £ 5 43212 + 10.14 N S
Anterior cranial base (mm) 73 + 4 80.47 + 3.98 N S
Post cranial base (mm) 40 £ 3 5347 + 413 N S
Gonial angle upper (°) 46 + 4 51.62 + 413 N S
Gonial angle lower (°) 73 + 4 87.33 £ 548 N S
Ramus height (mm) 54 + 6 64.22 + 561 N S
Body length (mm) 79 +£5 90.11 + 14.15 N S
Body to ant cranial base ratio 1+ 0.1 1.26 = 0.09 N S
SNA (°) 82 + 4 88.43 + 353 N S
SNB (°) 80 £ 3 92.39 £ 342 N S
ANB (°) 3+2 -396 + 275 N S
Facial plane angle (°) 82 +1 92.67 + 3.89 N S
Facial angle downs (°) 90 £ 3 101.08 + 357 N S
Facial convexity 35 -8.76 + 6.71 N S
AB plane angle (°) -5+ 2 5.35 + 4.03 N S
Y axis (°) 60 £ 3 65.16 = 3.03 N S
Facial depth 131 + 8 142.46 + 837 N S
Facial length on Y axis (mm) 142 £ 8 167.96 + 7.95 N S
Posterior facial height (mm) 91 = 7 105.39 + 9.16 NS
Anterior facial height (mm) 132 £ 7 154.82 + 8.08 N S
Facial height ratio 69 + 4 7191 = 411 N S
SN to GOME (°) 32 +5 38.04 £ 522 N S
Occlusal plane to GOME (°) 15 £ 3 1756 + 573 N S
FMA (°) 22 + 4 20.62 + 4.81 N S
FMIA (°) 62 +5 78.08 + 9.94 N S
IMPA (°) 9% +5 89.49 + 7.05 N S
Ul to SN (°) 107 + 5 12256 + 8.78 N S
Ul to APog (mm) 7+ 2 6.37 + 3.34 N S
L1 to APog (mm) 3+2 768 + 376 N S
Ul to facial plane (mm) 9+3 5.08 + 4.35 N S
L1 to facial plane (mm) 5+ 3 497 + 492 N S
Interincial angle (°) 126 £ 7 144.07 + 15.75 N S
ODI 72 +5 62.21 + 6.65 N S
APDI 84 + 4 107.63 = 751 N S
Ul to NA (°) 25 +5 34.14 + 8.68 N S
Ul to NA (mm) 7+3 954 + 2.68 N S
L1 to NB (°) 27 + 5 22.79 + 7.90 N S
L1 to NB (mm) 6+ 2 5.27 + 2.65 N S
Pog to NB (mm) 2+ 1 058 + 2.87 N S
L1 to Pog (Holdaway ratio) 45 £ 4 1.73 + 4.24 N S
Upper lip E plane (mm) 1+£2 -4.32 £ 2.34 N S
Lower lip E plane (mm) 2+3 1.11 £ 2.76 N S
Wits -2 + 2 -16.28 + 5.00 N S

N S : Non - Significance



Table 2. Maxillary and Mandibular surgery method

Macxilla Mandible
Case LeFort I .
No ex osteotomy BSSRO Genioplasty
1 M  PNS impaction setback setback vertical reduction advancement
2 M  PNS impaction setback vertical reduction
3 F PNS impaction setback no
4 F PNS impaction setback vertical reduction advancement
5 M  PNS impaction setback setback vertical reduction centering
6 M  PNS impaction setback centering
7 M  PNS impaction advancement setback vertical reduction
8 M  PNS impaction setback vertical reduction
9 F PNS impaction setback setback vertical reduction
10 F PNS impaction setback vertical reduction
11 M  PNS impaction setback vertical reduction
12 F PNS impaction setback no
13 F PNS impaction setback vertical reduction advancement
14 M  PNS impaction setback vertical reduction centering
15 F PNS impaction setback vertical reduction
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(3) A=A (Fig 1

(a) S (Sella)

(b) N (Nasion)

(c) Go (Gonion)

(d) Pg (Pogonion)

(e) Me (Menton)

(f) Ar (Articulare)

(g) ANS (Anterior Nasal Spine)
(h) PNS (Posterior Nasal Spine)
(i) A (Subspinale)

(j) B (Supramentale)

(1) U1

(m) L1

(n) U6

(o) L6

RERE R

oft

Sobd FA% ZFF AR W
M7 A o) A

DR SEREE AN

ANS$¢} Prosthion Atel9] 71 Z&

Infradentale®} Pogonion A}o]9 7}4 2L 3
AAotd e A

[ e A e s |

Ao Al d dFAY A §F UF

st Al d gAY 2 &5 UF

Fig 1. Landmarks



(4) 714 (Fig 2)
(a) Horizontal line

(@ Horizontal reference

® SN plane (SN)
(© Palatal plane (PP)
@ Occlusal plane (OP)

® Mx.occlusal plane (Mx.OP) #F¢}

(® Mn.occlusal plane (Mn.OP) 3ot Al 1t -4 2

= d2d A
® Mandibular plane(MP) shet A o] HelW A7 Mentons HZAT
(b) Vertical line
Vertical reference plane (VRP) Nasionol A HRPo| 2% o2 o743

HRP

plane(HRP) SN planeg 7°

ANSo| A PNSS AZz3% A
A 1 FA Y wFeh ARz A
g A4 A

A 1 FA e wFeh Aera
s A7 A

_

SN

PP

oP
MP

Fig 2. Reference planes
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(5) AZ%
(@) #8% FAAY ASL= (Fig 3)
@ N-A (mm) VRPel A A point 7}FA 9 F=H A A
4 Ae
© N-Pg (mm) VRPOIAl Pogonion7}#| 2] 432 7 g

o

® N-B (mm) VRPY A B point 7} 2] 3

@ N-PNS(mm) VRPeIA PNS 71x]2] 32 Ag
©® N-ANS(mm) VRPolA PNS 7}# 9] %2 A

(b) #44 27472 A%F% (Fig 3)
@ N-A (mm)  HRP °lA] A point 744 9] =44 7z
® N-B (mm)  HRP °ll4 B point 7}#] ¢ 224 A
© N-Pg (mm) HRP ¢4 Pogonion7}# ¢ =274 7z
@ N-PNS(mm) HRP oA PNS 7}#] ¢ =22 7]

HRP

Fig 3. Skeletal linear measurments
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© N-ANS (mm) HRP ol A ANS 702 9] 24 Ag]
(® AFH(Anterior facial height)(mm) Sella®l ] Gonion7}# ¢ # &
PFH(Posterior facial height)(mm) Nasion®l] 4 Menton7}#] ¢] A &

() =4 4= A=45 (Fig 4

@ SNA (°) SN plane¥} NA plane°] °]F

rir
N
N

® SNB (°) SN plane¥} NB plane°] °|F+= 2zt

© ANB (°) SNAd|A SNBE Wl 7} %=

@ MP angle(Mandibular plane angle)(°) SN plane® Mn.planeA}o] 9 2%

® PP angle(palatal plane angle)(®) SN plane¥} Palatal plane Alo]2] Z+%=
z

(® OP angle(occlusal plane angle)(°) SN plane¥} Occlusal plane A}o]2] 2%

SN

PP angle ——7_ A

OP angle

MP angle

Fig 4. Skelatal angular measurements
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(d) #loF AZ35(Fig 5)

@ N-L1 (mm) VRPol A stet Ao dAxd7A9 34 71g
® O] (mm) & esket AAY] F9 A

© N- L1 (mm) HRPo| A 3ot Ax9 AAAR7A < =24 Ag
@ OB (mm) A .aker Ax7he] =2 A e

® Ul to SN (°) Aol A9 AH3=3F SN plane°] o] F+= Zt%=

® IMPA (°) shol Ao At stel HWo] o] F= 4=

/7L /

SN /

Fig 5. Dental Measurements
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(a)

AZ2H (FF2EL SAS program (version 8.2)% o] &alA A4 7 9.
Eig

7+ A 71(T0, T1, T2)¢] AZ 2o v)sle] 3

(repeated measures ANOVA)

(b) T1-TO (¢} F=A ¥, T2-Tl(s = A7 F W), T2-T0

(c)

(AA AN8717F F Wshol diste] FoAd HAS s
(repeated measures ANOVA)
T1-T0 (uA F&A WH3H T2-TI(E F wA7IE F H3Eh) Abo] 9

A3 AAZS T3k, (Person correlation analysis)

(d) T2-T1 (& 5 WAV T W3} AFFE Alole] Ao #AE +3oHA

t}. (Person correlation analysis)
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m. 2 3

A. TO, T1, T2 A719 AT E O

o
=)

o 3 ZFHA(Table 3)

TO A17]el N lineel W3 B point &+ 2.16 + 590 mm, Pg& 351 + 7.33
mmoll ¢ # 3t SNA 89.29 + 4.82°, SNB 93.31 + 4.50°, ANB -4.02 + 2.69°¢]
=244 e s Yol

& T T1 A7l AoEy dwols ) stz $ufolgor 53 544
=4 25 +

Aojet Ztro] HAE HP oM SN/PPY F7F SN/Mx.OP.& 2
552°% A - stob wgHwoe] 12°9 zko]E Hol

W 3l 5 o] SN/MPo] F7h5 o] 42.90
+ 6.89°¢ FAE HAT Aot HdA= AS5 AAEo Ul to SN2 11517 +
o] 416 + 229 mmE YEH oY & F W

wgFor F24 M o3y FAaHo] 0.02 £ 29 mme FAE KA

o

FoaA & T2 Avlel sherEe A A olBHAY. 4 A} oA

i A F7E ABAR SN/MP+= 4323 + 6.73°%2 T F7HE d ).

B. T1-TO0 (<A W3}, T2-T1 (& ¥ AA7|ZF W3, T2-TO(AA A
be)

=
B 71T a3l did #FoA A4 (Table 4)

£ A wAGel Fo £ AW F 5% A% £ F wAe FnA F
A shep et Aoke] ol B PP ol gt
(1) T1-T0

Hy oz B pointdl A 11.26 + 509 mm(P<0.001), Pogonion®ol|A] 1328 +
6.66 mm(P<0.001), Mentonol A4 1358 + 7.33 mm(P<0.001)%F R 3 o]z

T ol Hglon stof dAolMdE 930 £ 347 mm FW ol THUAL FHIAN
i 646 + 356 mm T7HE At SNAS] Wt 719 glloen SNBe Hf 4o

6
58 * 2.95° (P<0.001) #FAastdom ANB+ 556 £ 2.8° ®bgF {98 Apol=

,15,



o[N
)
of

8} 31 tH(P<0.001).
ZFetol Al PNS impaction® 2 H 7 6.2 + 29mm W o] F = WAl SN/PPo] A

358° F7tE At

=+

Awregko 2 3] H(clockwise rotation)¥ o] HF o2 615
(P<0.001). SN/OP%E oA A A F7FE A =H(P<0.01) 3t g o] 237+ 552°
Z Ao g HWHnrt 12° ¢ B2 T7E B9 e oo mE Mandibular plane

o] & sldom Aote] Ak o]F ol B point9t dtef AA FARAY T4

_orL
©
!
flo
o
4z
-
v
lo,

o

3 %0 2 Pogonionoll Al 2.87 + 45 mm (P<0.05), Menton
oAl 3.6 + 31mm (P<0.001)9] oAl Aol FA A FHAads Hiow #
A A o2 facial height’} a4+ AHE 7F49 AFH= 278 + 404 mm (P<
0.05), PFH: 3.93 + 6.85 mm (P<0.05)7} 743 2t}

(2) T2-T1
= d uA | dudyd &2 AP & F wAgneR 1§ s 4D

ols

dotEe A, A4 A #oAd W glo] tAH FHE A st
o2 & F wAHo IPHAEA AW o]FHIJY. B pointeE 2.09 £ 3.10mm
(P<0.05), Pg= 2.23 + 3.38 mm(P<0.05), Met 2.42 * 353 mm (P<0.05)%F
o Aol Aol HAY. oldl e} WA o2 SNBE 097 + 1.81° 571y
il ANBE 080 + 1.47° A=A #44< o523 B pointoll A 3.18 +3.24

m(P<0.01), Pgell A 2.35 £ 4.07 mm(P<0.05), Me°oll Al 2.34 + 3.88 mm (P<0.05)
gojrom AFHE 222 + 431 mm, PFHE 292 + 413 mm9 FAAY 4=
AA A o2 facial heighto] A H At SN planed w3 Mandibular plane®
palatal planed] Z=& F 4 W7 Ik SN/Mx. OPE ¥4 239 + 255°

(P<0.01), SN/Mn. OPE  ¥H 360 = 4.07° (P<0.01) #&sto] fo3 #olg =
gom A Zrhwel AW el wFgHHWe A% FAFE d FA%E An

s 23

,16,



(b) 14 W3} (Dental change)
ol AAE it 197 + 204 mm (P<0.01) AW o]l HAx F3 o
JHAoRE 030 £ 1.70 mm FHAFHAT. FHAZE 343 £ 382 mm (P<
HAY. #2 J/ME 252 £ 270 mm T7FE ] (P<0.05) 2 g
2ol s B ow IMPA+ i 010 = 656° S7Fsk9dth. Ul to SN2 Hit
1152 + 11.86° =715 o (P<0.01).

F @A 717 %o PFHY £4 AP qat of w4 A 53 9e

= & WA 7]k F9 Ul to SN plane?] W3 ae o WA F<EA Pg, Meol
Aol R AR Wk (P<0.05), PFHO ¥ 3} (P<0.05), Ul to SN plane®] W3}
Fi 9 FAAAE 7R (P<0.01) FH I, ANB Wstga Fo44 de 4w
HAE ZE=th (P<0.05).

IMPAE o w4 $&A] B point?] 2 A Waay IMPAY Wa s} &

oA e 9 AW #AAZ =Y (P<0.05).

D. T2-T1 A& Aol o A% A (Table 6 -1, 2, 3)

% B point, Pg, Meoll A1 2] A" o] &2 ZF7t9] B point, Pg, Me$} 3}t
Ao AWk ol Fagh AAAAE HHU o (P<0.001) A pointe] HHo]
%ok, SN/OPSl Walel felzel gaaA, stz sho A FAA W
s}, IMPAS} #9144 9 A#AAESE EAh (P<0.0D).

2
o
w
2
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B point, Pg,
o} (P<0.001).

o

Me, AFHY]

LS
Y
=
I

ol

X 310 (P<0.001)

=
=
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o]
A

A

3

2

I

& &l

B point, Pg2] ZH o]
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Table 3. Dental and skeletal measurements

TO T1 T2

Mean + SD Mean = SD Mean = SD

Skeletal horizontal N-B(mm) 2.16 £ 5.90 -9.09 £ 4.9 -7.00 + 52
N-Pg(mm) 351 £ 7.33 -9.76 = 5.38 =753 + 591

N-Me(mm) -5.30 £ 831 -18.88 + 513 -16.46 + 6.01

N-A(mm) -2.95 + 2.88 -343 + 4.34 -3.60 + 4.37

N-ANS(mm) 3.98 + 4.44 430 £ 5.14 3.89 £ 4.87
N-PNS(mm)  -35.64 + 4832  -37.36 + 48.04 -37.25 + 47.64

Skeletal vertical N-B(mm) 126.43 + 7.28 12580 + 756 12261 * 6.35
N-Pg(mm) 146.29 £ 9.93 14342 + 889  141.07 + 7.50

N-Me(mm) 155.32 + 8.29 151.69 + 860 14935 + 7.67

N-A(mm) 74.77 + 5.26 74.00 + 5.62 74.00 + 5.65

N-ANS(mm) 66.11 + 5.82 65.65 + 5.15 65.96 + 4.66

N-PNS(mm) 64.30 + 4.43 5812 + 4.49 58.37 £ 4.85

AFH(mm) 155.20 + 851 15243 + 872  150.30 + 8.17

PFH(mm) 107.38 = 10.51 103.44 + 797  100.52 + 8.30

Skeletal angular SNA(®) 89.29 + 4.82 89.05 + 3.52 89.22 + 3.70
SNB(°) 93.31 = 4.50 8757 £ 351 88.48 + 3.00

ANB(°) -4.02 £ 2.69 1.54 + 2.30 0.73 + 2.48

SN/MP(°) 36.58 + 5.64 42,90 + 6.89 43.23 + 6.73

SN/Mx.0P(°) 16.79 + 3.29 225 + 545 20.12 + 648

SN/Mn.OP(°) 1774 + 2.85 2371 £ 552 20.12 + 6.28

SN/PP(°) 855 + 3.80 14.70 + 4.88 14.26 + 512

Dental horizontal N-L1(mm) 7.38 + 5.10 -1.92 + 4.73 0.05 + 5.56
OJ(mm) -2.30 + 3.93 4.16 + 2.29 3.86 + 0.96

Dental vertical N-L1(mm) 102.40 + 7.06 102.17 + 7.32 98.73 + 6.08
OB(mm) 0.67 £ 2.46 0.02 + 2.90 254 + 091

Dental angular Ul to SN(°) 122.00 + 8.63 115.17 = 12.07 126.69 = 9.46
IMPA(®) 89.79 + 7.39 89.07 + 8.67 89.17 £ 6.81
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Table 4. Dental and skeletal changes during various treatments periods

T1 -TO T2-T1 T2-T0
Mean SD sig. Mean SD sig. Mean SD sig.
Skeletal horizontal B(mm) -1126 509 2.09 3.10 -9.17 563
Pg(mm) -13.28 666 2.23 3.38 -11.04 7.72
Me(mm) -1358 73377 242 353 -11.16 820
A(mm) -048  2.09 -0.17 1.48 -0.65 1.99
ANS(mm) 031 293 -0.40 1.91 -0.09 3.17
PNS(mm) -1.72  5.64 0.11 3.17 -1.62 5.05
Skeletal vertical B(mm) -0.64 357 -3.18 3.22 -382 375 7
Pg(mm) -287 453 ° -2.35 4.07 =522 498
Me(mm) -362 306 7 -2.34 3.88 -597 445
A(mm) -0.76  3.04 0.003 1.94 -0.76 3.44
ANS(mm -046 293 031 2.17 -0.15 3.35
PNS (mm -6.18 290 0.24 1.59 -594 3.07
AFH(mm) -278  4.04 -2.22 431 -5.00 419 *
PFH(mm) -393 685 -2.92 413 -6.85 875
Skeletal angular SNA (°) -0.23 232 0.16 1.07 -0.07 255
SNB (°) -579 295 7 097 1.81 -4.83 3.73
ANB (°) 556 288 -0.80 1.47 476 271 77
SN/MP(°) 633 468 0.32 3.08 6.65 5.59
SN/Mx.0OP(°) 572 407 7 -2.39 255 333 522 7
SN/Mn.OP(°) 597 473 7 -3.60 4.07 237 6.22
SN/PP(°) 6.15 358 -0.44 2.21 571 451 ™
Dental horizontal L1(mm) -930 347 ™ 197 2.04 ™ -7.33 319
0J(mm) 6.46 357 -0.30 1.70 616 363 ™
Dental vertical OB(mm) -0.65 237 252 270 7 1.87 250
L1(mm) -0.24 345 -343 382 -367 391 *
Dental angular UltoSN(°) -6.83 1352 1152 11.86 ™ 469 952
IMPA(°) -0.72 371 0.10 6.55 -0.62 5.61

* 5 P<0.05 , #x ; P<O.01 , #*x ; P<0.001
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Table 5-1. Correlation between measurements of T1-T0 and T2-T1
T1-T0 H-B HPg HPNS V-B V-Pg VMe V-A V-ANS AFH PFH
H-B -0.123 -0.135 -0.190 0.204 0.317 0.168  0.050 0.187 0.227 0.466
H-Pg 0.157  0.084 -0.114 0.009 0.092 -0.020 -0.103  0.072 0.044 0.284
H-Me 0.242  0.151 -0.018 -0.025  0.027 -0.042 -0.134 0.030  -0.006  0.284
H-A 0.107  0.166 0.333 -0.023  -0.092 -0.150 -0.026 -0.274  0.016  -0.278
H-ANS 0.528° 0490 0.839™ -0540% -0.640" -0.568" -0.543" -0.668" -0551" -0.338
H-PNS -0.182 -0.138 -0.458 -0.016  0.122 0.087  0.441 0.380 0.099 0.091
V-B 0.239 0177 0.3%4 -0.393  -0.323 -0.295 -0.305 -0.359 -0.380 -0.536
V-Pg 0.036  -0.063 0.317 -0.255 -0.336 -0.293 -0.381 -0.318 -0.399 -0.355
V-Me 0.284 0.261 0.428 -0.370  -0.392 -0.376 -0.356 -0.405 -0464 -0521"
V-A 0.099  0.052 0.097 0.080  -0.025 0.022 -0.100 -0.079  0.035  -0.275
V-ANS 0.034 -0.067 0.145 -0.053 -0225 -0211 -0313 -0.165 -0.178 -0.316
AFH 0324 0284 0432 -0.387  -0.420 -0.386 -0.407 -0.414 -0499 -0.499
PFH 0.178  0.117 -0.210 0.120 0.046  0.037 -0.067 0183  -0.026 0224
SNA 0.043  0.006 0.089 0.135 0.008 -0.105 -0.080 -0.043  0.031 -0.236
SNB 0.011  -0.023 -0.110 0.112 0.208 0.057 -0.033  0.143 0.092 0.318
ANB 0.023  0.028 0.184 -0.006 -0.206 -0.143 -0.031 -0.181 -0.069 -0.514x
SN/MP -0.183 -0.101 0.320 -0.156  -0.123 -0.186 -0.194 -0316 -0.181 -0.328
SN/OP 0331  0.321 0311 -0.368  -0245 -0265 -0.062 -0.397 -0.133 -0.490
SN/OPMx  -0.012 -0.019 0.327 -0.140 -0.111 -0.079 0.052  -0.243 -0.001 -0.274
SN/OPMn  -0.045 -0.088 0.126 -0.158 -0.114 0.017 0082  -0.130 -0.012 -0.216
SN/PP -0.102 -0.153 0.210 -0.115  0.040 0.053 0.098  -0.075 -0.005 -0.110
0J 0.355 0415 0.397 -0.328  -0.491 -0.440 -0.360 -0539" -0.347  -0.609
OB -0.205 -0.262 0.018 0.305 0.304 0336  0.162 0.211 0.365 0518
UltoSN 0.190  0.203 -0.146 0.204 0.199 0.146 -0.094  0.051 0.172 0.492
IMPA 0.071  -0.001 0.048 -0.020  0.013 -0.023 -0.147 -0.213  0.029  -0.370
x5 P<0.05 , #=x 5 P<0.01 , #xx ; P<0.001
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Table 5-2. Correlation between measurements of T1-T0 and T2-T1

Ul to

T1-TO SNB ANB SN/MP SN/PP  H-L1 0] OB SN IMPA
H-B 0058 0124 -0285 -0280 0325 0283  -0169 -0457  0.154
H-Pg 0151 0209  -0201 -0341  -0107 0353 0007 -0522° -0.071
H-Me 0243 -0390 0279 -0327 -0.069 0467 0046  -0554 -0.136
H-A 0154 0224 0145 0247 0243 -0016 -0.123 0350 0009
H-ANS 0127 -0.092  -0.122 0587 0527 0125 0256 0324 0083
H-PNS  -0303 0338  -0169 0225  -0.146 0014 0197 0240 0377
VB 0222 0062  04% 0170 0171  -0.088 0376 0306 0577
V-Pg 0086 0180 0140 0121 0025  -0.I81 0006 0065  -0.083
V-Me 0343 0249 0267 0057 0294  -0.001 0200 0208  -0.428
V-A 0459 0357 0230 0226 0033  -0.027 0007 0041  -0483
V-ANS 0160  -0391 0082 0286 0085 -0032 -0239 -0.190 0273
AFH 0302 0260 0303 0020 0260 0068 0154 0240  -0.509
PFH 0385 0508 0360 -0046 -0.107 0454 0175 -0621° -0.187
SNA 0694° -0.857° 0142 -0116 -0013 0121 0251 0005  -0.175
SNB 0184 0313  -0273 -0306 -0229 0381 0105 -0508  -0.062
ANB 0369 0368 0393 0220 0224 0292 009  0523° 0,077
SN/MP <0312 0319 0005 -0.047 0017 0275 0006 0246 0016
SN/OP 0139 0009 0368 0201 0385 0138 0481 0463  -0.193
SN/OPMx 0127 0132 0204  -0031 0042 009 005 0346 0115
SN/OPMn 0025 0114 0236 035 0064 0137 011l 0181 0011
SN/PP 0248 0375 0261 0167 0134 0165 0184 0090  0.024
0J 0153 0151 0204 -0126 059  -0.199  0.161 0643 -0271
OB 0100 0045  -0302  -0.030 0410 0251  -0520° -0433 0215
UltoSN 0257  -0387 0596+ 0359 0110 0636 -0.177 0726 -0.150
IMPA 0437 0425  06Mex 0335 0101  -0.093 0246 0222 051
55 P<0.05 , #* ; P<O.01 , % ; P<0.001
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Table 6-1. Correlation between measurements of T2-T1

T2-T1 H-B H-P¢ H-Me H-A H-ANS H-PNS V-B V-Pg V-Me V-A

H-B 10007 09647 0928" 0.703 0310 0583 -0.668" -0693 -0.616 = -0513
H-Pg 0964 1.0007" 0953 0673 0.380 © 0567 © -0.602 " -0.633 -0.578 * -0.446
H-Me 0928 0953 1000 0685 0.311 0495 © -0590 " -0.662 -0572 © -0.386
H-A 07037 06737 068" 1.000 0.087 0423 © -0.600 * -0.608 -0473  -0.484
H-ANS  0.310 0.380 0.311 0.087 1.000  -0.067 -0.011  -0.067 -0.070  0.258
H-PNS 0583 ° 0567 ° 0495 0423 -0.067 10007 -0705" -0.753  -0.743" -0.715"
V-B -0668" -0.602 © -0590 © -0.600 © -0.011  -0.705"" 1.000™" 0.908 0.908"" 0737 "

V-Pg  -0693" -0633 " -0662" -0.608 = -0.067 -0.753"" 0908 1.000 0.951 0.755
V-Me -0616 ° -0578 ° -0572 ° -0473 -0.070 -0.743" 0908 0951 1.000 0.823 ™
V-A 0513 0446 -0.386 -0484 0258  -0.715° 0.737 © 0755 " 08237 1.000

5

V-ANS -0638 ° -0602 ° -0552 ° -0448 0267  -0.840"" 08257 07977 08407 0.905"

V-PNS  0.001 -0.001 0064  -0.107 0140  -0617 ° 0541 © 0558 © 06477 0555 "
AFH -0561 0527 © -0532 7 -0559 © -0.136  -0.7207" 0.859"" 0.877"7 09177 08117
PFH  -0400 -0363 -0.379 -0.160 -0.057 -0528 ° 0702 0759 08227 0607
SNA 0.140 0.183 0.155 0.002 0374 -0236  0.252 0.297 0.397 0.559
SNB 0.316 0.316 0270 -0148 0387  -0.038  0.224 0.084 0.123 0.237
ANB  -0287 0256 -0221 0184  -0205 -0125 -0.092  0.113 0.137 0.114
SN/MP  -0.066  -0.092 -0123 -0.297  0.103 0.022 0.071 0.073 0.079 0171
SN/OP  -0.7427" -0.706 © -0716 " -0.408 -0.021 -0.393  0.652" 0520 © 0567 0.459
SN/OPMx -0.723" -0687" -0.727" -0.666 " -0.052 -0.400  0.489 0516 © 0476 0.534
SN/OPMn -0.777" -0712" -0.713™ -0434 -0.125 -0236 0530 * 0.403 0.403 0.433
SN/PP -0596 © -0630 © -0.585 © -0428 -0.028 -0.632 © 0.480 0.451 0.637 0.506
H-L1 0.840"" 0863 0898 0602 ° 0337 059 ° -0.616 * -0.746 " -0.669  -0.385
0J 0.502 0577 © 0446 ° 0294 0.426 018  -0.071 -0.046  0.011 0.013
V-L1  -0739" -0749" -0.701" -0.659 " -0.163 -0582 ° 0.871"" 0726 0767 0620 "
OB 0.359 0.301 0.298 0.228 0053  -0.086 -0411 -0157 -0.170 -0.060
UltoSN  0.084 0.150 0200  -0.025  0.025 0389  -0164 -0269 -0274 -0.057

IMPA 0649 -0.654" -0464 -0387 -0254 -0353  0.383 0.341 0.335 0.439

¥ 5 P <005, = ; P <001, ;P <0.001

,23,



Table 6-2. Correlation between measurements of T2-T1

T2-T1 V-ANS V-PNS AFH PFH SNA SNB ANB SN/MP SN/OP

H-B -0.638 0001 -0.561 * -0.400 0.140 0.316 -0.287 -0.066 -0.742"
H-Pg  -0.602 -0.001 -0527 ° -0.363 0.183 0.316 -0.256 -0.092 -0.706
H-Me -0552 0.064 -0532 -0.379 0.155 0.270 -0.221 -0.123 -0.716
H-A -0.448  -0.107 -0559  -0.160 0.002 -0.148 0.184 -0.297 -0.408
H-ANS  0.267 0140  -0.136  -0.057 0.374 0.387 -0.205 0.103 -0.021
H-PNS  -0.840 * -0.617" -0720 " -0528  -0.236  -0.038 -0.125 0.022 -0.393
V-B 0.825 0541 ° 08597 07027 0.252 0.224 -0.092 0.071 0.652 "
V-Pg 0.797 © 05587 08777 0759 © 0297 0.084 0.112 0.073 0.520 *
V-Me 0.840"" 0647 © 09167 0822 ° 0397 0.123 0.137 0.079 0.567
V-A 0905 0555 © 08117 0.607 0559 © 0.237 0.114 0171 0.459
V-ANS  1.000 0521 ° 0.767 © 0.659 0.382 0.121 0.129 0.037 0.640 *
V-PNS 0521 © 1.000 0.627 0.666 " 0.361 0.284 -0.087 -0.048 0.019
AFH 0.767 © 0.627 1.000 07297 0.404 0.279 -0.050 0.117 0.471
PFH 0659 © 0666 0.729 1.000 0.129 -0.040 0.143 -0.355 0.550 *
SNA 0.382 0.361 0.404 0.129 1.000 0.585 0.006 0.421 -0.182
SNB 0.121 0.284 0.279 -0.040 0.585 1.000 -0.808""  0.259 -0.160
ANB 0129  -0.087 -0.050  0.143 0.006 -0.808""  1.000 -0.013 0.066
SN/MP  0.037  -0.048  0.117 -0.355 0.421 0.259 -0.013 1.000 -0.157
SN/OP 0640 © 0.019 0471 0.550 -0.182  -0.161 0.066 -0.157 1.000
SN/OPMx 0535 © -0.078 0512 0.200 -0.016  -0.266 0.317 0.371 0.587
SN/OPMn 0533  -0.295  0.402 0.260 -0.069  -0.181 0.173 0.098 0.814"
SN/PP 0591 © 0.245 0.484 0.180 0.168 -0.107 0.254 0.454 0.533
H-L1 -0.543 © -0.191 -0577  -0581 © 0.249 0.311 -0.202 0.081 -0.687 "
0J -0.096  0.345 0.039 0.375 0.132 0.337 -0.320 -0.384 -0.050
V-L1 0725 0.380 0757 0609 ©  -0.052 0.094 -0.154 0.064 0.808""
OB -0.188 0139 -0133  -0.337 0.475 0.039 0.297 0.334 -0.7417

UltoSN  -0.240 -0421 -0239  -0577 © 0.241 0.142 -0.001 0.691 " -0.268
IMPA 0.484 0.075 0.286 0.377 -0311  -0.339 0.192 -0.302 0.503

* 5 P <005, #=; P <0.01, == ;P <0.001
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Table 6-3. Correlation between measurements of T2-T1

T2-T1 SN/OPMx SN/OPMn SN/PP  H- LI 0J V-L1 OB UltoSN  IMPA
H-B -0.723™  -0.777""  -0596 © 08407 0502 -0.739™  0.359 0.084 -0.649
H-Pg -06877  -07127  -0630 © 08637 0577 -0.749 " 0.301 0.150 -0.654
H-Me -0.727° -0.713 " -0585 " 0898 0446 -0.701""  0.298 0.200 -0.464
H-A -0.666%x  -0.434 -0.428 0602 ©  0.294 -0.659 " 0.228 -0.025  -0.387
H-ANS  -0.052 -0.125 -0.028 0.337 0.426 -0.163 0.053 0.026 -0.254
H-PNS  -0.400 -0.236 -0.632 " 0596 °  0.186 -0.582 © -0.087 0.389 -0.353
V-B 0.489 0530 © 0.480 -0.617 © -0.071 08717 -0.411 -0.164 0.383
V-Pg 0516 ° 0.403 0.451 -0.746 " -0.046 07267 0157  -0.269 0.341
V-Me 0.476 0.403 0537 © -0669 " 0.011 0767 -0.170  -0.274 0.335
V-A 0534 " 0.433 0.506 -0.385 0.013 0620 ©  -0.060  -0.057 0.439
V-ANS 0535 " 0533 ° 0591 © 0543 " -0.096 0725 -0.188  -0.240 0.484
V-PNS  -0.077 -0.295 0.245 -0.191 0.345 0.380 0.139 -0.421 0.075
AFH 0512 0.402 0.484 -0.577 © 0.039 0757 -0.133  -0.239 0.286
PFH 0.200 0.260 0.180 -0581 ° 0.375 0609 © -0.338 -0577 ° 0377
SNA -0.016 -0.068 0.168 0.24 0.132 -0.052 0475 0.241 -0.311
SNB -0.266 -0.181 -0.107 0311 0.337 0.094 0.039 0.142 -0.339
ANB 0.317 0.173 0.254 -0.202 -0.319 -0.154 0.296 -0.0004  0.192
SN/MP 0371 0.098 0.454 0.081 -0.384 0.064 0.334 0.691"  -0.302
SN/OP 0.587 0.814™ 0533 °  -0.687" -0.050 0.808""  -0.741" -0.268 0.503
SN/OPMx  1.000 07157 0650~ -0577 " -0.364 0598 © -0.223 0.110 0.329
SN/OPMn 0.715™ 1.000 0417 -0.476 -0.371 0639~ -0.601 0.193 0522 "
SN/PP 0.650 ** 0.417 1.000 -0.548 © -0.383 0594 ©  0.024 -0.034 0.139
H-11 -0576 © -0.476 -0.548 © 1.000 0.208 -0.7117  0.298 0.466 -0.456
0J -0.364 -0.371 -0.383 0.208 1.000 -0.165 -0.142 -0.425" -0.367
V-L1 0.598 0639 0594 " -0711" -0.165 1000 ©  -0599  -0.206 0.552
OB -0.223 -0.601 © 0024 0.298 -0.142 -0599 © 1.000 0.093 -0.445
UltoSN  0.110 0.193 -0.034 0.467 -0.425 -0.206 0.093 1.000 -0.107
IMPA 0.329 0523 °  0.139 -0.456 -0.367 0552 ° -0445  -0.107 1.000

* 3 P <005, = ; P <0.01, == ;P <0.001
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B. T2-T1
(a) =44 49 W3 (Skeletal horizontal change)
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Abstract

A study on the postoperative changes of the maxilla,
mandible and incisors in Class III without pre surgical
orthodontic treatment

Yoonhee Kwon

Department of Dentistry

The Graduate school, Yonsei University
(Directed by Professor Chung Ju Hwang )

The numbers of the skeletal Class III patients undergoing surgical
correction have been growing as the interests on the beauty increase.

During conventional presurgical orthodontic treatment of skeletal Class
III, lingual movement of upper incisors and labial movement of lower
incisors creates increased negative overjet, and more prognathic profile.
In order to obtain the better profile in short period and to avoid
prognathic profile during pre surgical orthodontic treatment, orthognathic
surgery without presurgical orthodontic treatment was performed.
Pretreatment(T0), 4 week postsurgery(T1), after postsurgical orthodontics(T2),
cephalograms of 15 skeletal Class III patients (9 males, 6 females, mean
age 23.3 years) who had two jaw surgery without presurgical orthodontic
treatment were obtained. postoperative changes of the maxilla, mandible
and incisors in Class III without pre surgical orthodontic treatment are

listed below.

1. There was significant difference between SN plane-maxillary occlusal
plane and SN plane—-mandibular occlusal plane at 4week post surgery(
P<0.01). Openbite was noted since mandibular occlusal plane angle

increased 1.2 degrees compared to maxillary occlusal plane angle.
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2. During post surgical orthodontic treatment, significant anterior
movement of the Bpoint 2.09£3.10mm(P<0.05), Pg 2.23%+3.38mm(P<0.05)
and Me 2.42%3.53mm(P<0.05)was found. But there was no correlation with
the mandibular posterior movement during orthognathic surgery.

Significant reverse correlation was noted between mandibular horizontal
movement and vertical movement of the B point, Pg, lower inciors , IMPA,
occlusal plane(P<0.01).

3. During post surgical orthodontic treatment, mandibular vertical change
showed reverse correlation with horizontal movement of the B point, Me,
lower incisors (P<0.01) and significant correlation with occlusal plane(P<

0.01), especially with mandibular occlusal plane (P<0.05).

4. Lower incisors moved anteriorly with mean value of 1.97%2.04mm
during post surgical orthodonic treatment(P<0.01). lower incisors horizontal
movement has Strong correlation with mandibular anterior movement
(P<0.001) and reverse correlation with vertical movement of the mandible

and lower incisor, occlusal plane(P<0.01).

5. During postsurgical orthodontic treatment, lower incisors moved upward
3.43%+3.82mm (P<0.01) which had important correlation with mandibular
upward movement and occlusal plane (P<0.001) and reverse correlation

with anterior movement of mandible and lower incisors (P<0.01).

In the Class Il orthognathic surgery case without pre surgical orthodontic
treatment, there were more vertical skeletal and dental movement than
horizontal movement during post surgical orthodontic treatment. There
were tendency of overbite increase, occlusal plane decrease and horizontal
relapse increase as mandible and lower incisal vertical movement
increases. In order to retain mandible and occlusal stability, avoidance of

post surgical openbite is important.

Key words : orthognathic surgery, without pre surgical orthodontic treatment
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