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Table 1. Age distribution of study samples

Mean Age

Classification Number SD Range
(yrs)

Group 1 )
M 17, F 18) 35 216 3.2 18-30
Group 2 _
(M 12, F 13) 2 21.8 3.1 17-29
Group 3 _
(M 14, F 16) 30 222 33 15-28
Group 4 )
(M 26, F 14) 40 215 37 17-31

Total 130 21.8 34 15-31
U A3y

1 &2 53 344 73 A4 89 R FAE 24
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T€ ¥ 4 6710 Ad F BT AL AHEIHoH Ad28E FH X
dA Aol FAHAAZ AFH FHE, A& 1A HE FHAA A5
g¥o g 3¢

A AH(hs F5EY PAMdHAe e Cranex3(Soredex A F)ol
imaging plate®& X 8% 26X36cm FCR }HEE o] 8439 FFD 5 feet, 70Kvp, 10
me 212 B9d T8 2 FE€F FREYAL AR Hod oA EHEXE
F&sn FHA A3 FAIRE FAGAeH FEd FAE A ¥ JHE
FANY T R A4 £F HEFHQA AXNE BAFOZA T digitizingAl
guide7t & & Y=F At oW FHL F&d g3 FF B2 FE selly

nasion ¥ F/HAS FH F& 7|ELE A
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42 %2 Nasion perpendicular lineg 2o} FA7IEHeZ AT $£&€47 &
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o2 AFHEY 49 -3 AYE AFsHAU o W AW} g o]FL +2
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11. HRP~Sn
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14. HRP~Stm Fig 3. Soft tissue landmarks
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17. HRP~Pg’
18. HRP~Me’

4. TAAE

ASE ABES SAS (Version 6.04 FAAI ALY 2 g ygo Usf £
AAY 34t
Lol T £€¢4F A% 249 5%, 3 HFd O Y73 159
AHE TEL Fo9E HFE7] A paired t-test&
2.4 29 £ AxFH dz3 HzF Holg] fod4 H#F L 918 ANOVAE
3ot
3.l T8 Az W WY A=A He WP JAAAE T3] 93
Pearson correlation analysis& 393 olF FIA U 2o dstg A=z
2:dzx3 9 olFH &S T3
4. ¥l T BARFH oFFe WE Az oJFFL dZ3r] ¥ Multiple
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1. 4+ 434

L A €A% 9714 U 424G Az £Y43 37 oF

getredd 1, 2TdM e A% d23E YEUE P, Sn, A'9 05 A
o YN (p<0.05), Tt F& HHHEQA Lstol 1.36~1.95mm Fahdo| g
A H(Table 2, 3). W Astet &7 3, 47dME Aote] Azxz HFd
Pn, Sn, A'€ 075~1.12mm ALo]|FdHom, Lst $HAH L2 AL o)Fo ¢
R TH(p<0.05)(Table 4, 5).

otEe W 05 Y LIS 7|FL2 2F(-10.75mm)o] 1F(-7.62mm), 37
(-7.38mm), 4Z(-8.15mm)Et} 7} F o, old) we StmE 2F(-6.35mm)o] 17
(-4.02mm), 3T(-3.69mm), 4T (-4.14mm)ell w3} 7k ZA FWolgEE velyon,
Li= 27(-9.59mm)°] 1% (-7.0mm), 3F(-6.92mm), 4(-7.76mm)ol w3} 713 & Fw
o] %<& YEIWTHTable 7). 28y B'E Fo Aol HAY 4 gt

Pg'e] 8 43 $X& 7|Fo2 & o oRA4Y& L Fud FE© 47)F
ojlF Y& L IANYL TE( 3B)Y HZAMN FRHYFE L FAYL 12(1.26
m)3 32 (0.30mm)el M e vl 3ol F& yUEhd whde], o)} H¥Y&L & 2F
(-1.01mm) & 4F(-1.29m)X € #9448 e 3ol Ye A (Table 7).

2. A2 Wstel Be Q=27 W JR@As) A

Ul 29 Az Y A2 FRBAF FAINYE FEo] Yt Au
+9 24z Asee FaRem(Table 8, 9, 10, 11), FFsA AT
2 YelUHFig 4, 5, 6, 7)

Pne Ad Wig WA WL 32(36%)F 4Z@I%)NM FASHA el
o 77 FEE(05 0659 4BBAE YeYn $FHFo2E f94 A= A
#a#AE Jehle 2o YUH(Table 10, 11).

Sn’'e] Adl didt 3 437 WA3EL 3T(54%, 43%), 4T (B57%, 31%)NA 43
Hoze FAIAY $£AYo2E i Aolg Ve, FBATE $HYHo



2x T5=(066, 064)9 Hlx¥ FHBAE Jdeldoyd #3He2E 073 061
2 & Aol7t Usid.

A'Y Ad i AL L 3T(67%)H 4T(64%)°] Hl%EA JEgow A
BoAE F T BFAA 070100, A ogE 4Fd AT 0389 JuBAs
UYeEhEA 23%9 W2&g Jelfit(Table 10, 11).

Ls9 Uldl i@ %8 ¥s&L 37(49%), 47 (G2%)ANM FAFSHA YEGon
TEE069, 079 FHBAE vy, FHAHoEE 3FAMT Ad d
053¢ B#AAE YeEbHEA 37%] W& veEbWtH(Table 10, 11).

Stme] Llol oi@ 4% W& 17 2T 60%, 3T 472 50% FE9
W3E YeEdo] deET e TA 8 W5 Yeen, faxosE 3
T 4T oM T 36~38%9] FIA4 e WEEE JeWoH(Table 8, 9, 10, 11).

Lig] Llol tid 43 ¥H3&L 17(92%), 27(90%), 3T-(88%), 47(90%)°] =
F 90%° fFAME & JEINeT 08~099 L ATBAE Je@o, 43
Hog2E 47 0689 FBBAE JElUEA 42% WEES Je

B’9] Bl i@t 49 W& 17(90%), 2T(86%), 3T(92%), 47(88%)% A =
T 90%° FAE @& JYErRen 085~0959 TS AnBAES JEyPo, 4
AHo2E 3, 47T 0613 0479 ARAAE JePHEA 329%~36%] W}
€& YEelWH(Table 8, 9, 10, 11).

Pg’'¢] Pgoll ti@ 43 W& 17(102%), 27(98%), 3T(98%), 47(96%) A
100%°] FrAFE #HE YERNEA 083~0949 H& ABBAE Jelyoy, 43
HOEE 3To] 48%, 4T 0] 61%9 W& Z7] 058, 0669 ABBAE Yely
ct.

Me'e] Medl & 83 $AUSEL Z7] 137(98%, 46%), 2T (101%, 64%),
3T (97%, 54%), 4T (91%, 56%)H FHH o2 90~100% FAME WL&
HEH R 0950 #FAHY &2 FBBAE veldod, 3502 E Fubt} 46~
64%°] TFE W&t 0859 FALRY ABBAE YELIDH(Table 8, 9, 10, 11).
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3. daA HAYARY

1T3 2¢elA Stm, Li, B', Pg’, Me’'e] %, £33 o|Fd o AL
H4E T8 & AAe® 1T Lsd FAHQY olFo] gHNE 78 & AU
(Table 12, 13). 3ZAAE Pns} A’ +AHQ o]FE AYF BE Azxe #
220 A F4 de IALAYE T £ Ao 4FNAE ZE Az
of g o4 e HALANLE 7€ + UAHTable 14, 15).
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Table 2. Hard & Soft tissue changes in Group 1

Horizontal Change Vertical Change

Variables Mean+SD Significance Mean = SD Significance
Hard tissue
L1 -7.6£2.3 *okk -11%19 ok
B -87%29 ook ~1.7£23 *okk
Pg -9.2£3.2 ook -06*19 NS
Me -99+3.2 * k% -10x18 *k
Soft tissue
Ls -1.4+13 *okk 1.7+£1.7 *okok
Stm -40%20 * Kk 23%18 ok
Li -7.0%x29 okeok 23*+19 ok ok
B’ -88+28 *okok 02+24 NS
Pg’ -94+28 oAk 13£21 sk
Me’ -89+39 ok -05+19 NS
* ; p<0.05, ** ; p<0.01, *** ; p<0.001
Table 3. Hard & Soft tissue changes in Group 2
Variables Hon::;:;:licslgnge Significance Ve;t/ll;::il _{Sggme Significance
Hard tissue
L1 -10.8+3.7 ok -11*+18 ok
B -11.8+4.2 koK -18%£238 Hkok
Pg -92£28 Kok ok ~-1.7x3.0 *
Me -9.1%£3.1 *okk -29+%28 Hokok
_Soft tissue
Ls -19%*1.7 Kok 24%21 *
Stm -6.3£3.2 sk 25+21 *okk
Li -95+37 okok 1.8+38 *
B’ -9.0x£39 Hokk 06133 NS
Pg’ -73+64 *okk -1.0+43 NS
Me’ -8.8+3.9 *Hk ~-1.7£3.0 *

* 5 p<0.05, ** ; p<0.01, **x ; p<0.001
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Table 4. Hard & Soft tissue Changes in Group 3

Horizontal Change Vertical Change

Variables MeanSD Significance MeanSD Significance
Hard tissue
ANS 13£1.7 K 08*+16 * K
A 14+1.3 *okok 0219 NS
Ul 04%20 NS 14+19 ko
L1 ~7.3+34 Hohok -14+27 *k
B -9.7+4.4 kK -1.3%25 Aok
Pg -10.9+5.0 ok -1.7£25 ok
Me ~-11.8+52 oKk -19+24 Kok ok
Soft tissue
Pn 0.7£0.7 *kok -02%+11 NS
Sn 15+11 Aok -0.0x1.2 NS
A’ 13*14 ook 08=*1.7 *
Ls -04%2.0 NS 24%22 koK
Stm -36£30 *kk 24*19 koK
Li -69+35 Aok 3.0x2.2 Rk ok
B’ -9.2+3.8 Aok 0.0+3.1 NS
Pg’ -104*48 *okok 0.3%26 NS
Me' -10.8%t5.4 sk -13+2.2 o

* 5 p<0.05, *#x ; p<0.01, *** ; p<0.001
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Table 5. Hard & Soft tissue Changes in Group 4

Horizontal Change

Vertical Change

Variables Mean+SD Significance Mean=SD Significance
Hard tissue
ANS 1718 *kok 03*19 NS
A 19x18 *okk 03x22 NS
Ul 0725 NS 0826 *
L1 -81+£3.2 ok -1.2%£33 *
B -10.3%26 Hokok -1.7+£39 *ok
Pg -72%31 *oksk -21x41 *ok
Me -71x34 ok -3.0x33 ok
Soft tissie
Pn 1.1+£1.2 o -0.7%15 ok
Sn 16%£19 sokok 0013 NS
A’ 16+23 *okeok 19%21 *okk
Ls -0.7x26 NS 25+18 *okk
Stm -41%3.0 ok 27%21 ok
Li ~7.7£35 Aok 31£24 *okk
B’ -78%26 * ok 09+35 NS
Pg’ -52+3.3 *okk -1.2+43 NS
Me' -6.4+39 kK -1.7+3.0 * kK

*  p<0.05, *x ; p<0.01, **x ; p<0.001
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Table 6. ANOVA of Hard tissue

Variables Group 1 Group 2 Group 3 Group 4

Horizontal
ANS 3***’4#** 3***'4***

A g g g g
Ul
L1 17 3 g
B g
Pg 4
Me 4™ 4™
Yertical
ANS 3™
A
U1 3™
L1
B
Pg o 4

Me 2***,4*#*

Significance * ; p<0.05, ** ; p<0.01, *** ; p,0.001
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Table 7. ANOVA of Soft tissue

Variables Group 1 Group 2 Group 3  Group 4

Horizaontal
Pn 3™ g gre g
Sn g g 3o g
A 3 g 3 g
Ls g g 3™ g
Stm 17 3 g
Li 17 g g

Pg, 4tu 3"‘ 4*0
Me’ 4su ’ 4::-«*

Pn 4### 4>lltlt

A 1 4***

Li 4

Pg, 2***’4*‘* 4“#
Me, 2***,4*!#

Significance * ; p<0.05, ** ; p<0.01, *** ; p<0.001
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Table 8. Correlation between soft & hard tissue changes &
Soft/Hard tissue ratios of significant correlation in Group 1

Pn Sn A’ Ls Stm Li B’ Pg’ Me'

Horizantal Change
ANS
A
Ul
L1 058" 079" 0.82™" 0.75"™" 058
(58%) (92%) (120%) (124%) (123%)
B 0'54lill# 0‘724$l‘ 0.88'*‘ 0.79‘*t 0-67#*#
(58%) (80%) (90%) (111%) (113%)
P 0'571‘#\! 0.71*“&* 0.8’7“‘ 0.83*1* 0‘73*#*
g (47%) (81%) (99%) (102%) (100%)
Me 0.55**13 0.69*#‘ 0‘86#*# 0.78‘*‘ 0.80*‘#
(45%) (79%) (94%) (97%) (98%)
Yertical Change
ANS
A
Ul
060"
L1 (58%)
0.48™
B (29%)
053"
Pg (75%)
. 0.63"‘
Me (46%)

Significance ** ; p<0.01, *** ; p<0.001, ( ) : % change
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Table 9. Correlation between soft & hard tissue changes &
Soft/Hard tissue ratios of significant correlation in Group 2

Pn Sn A’ Ls Stm Li B’ Pg’ Me’

Horizontal Change
ANS
A
Ul
L1 Ve Gone g e X
B U B8 U Mt
Pg (()74'17%;, 0.71"™ 0.82"" 0.87"" 093"
5) (123%) (110%) (98%) (97%)
Me ?1%%/) ?1%%/) (()9%5/> (()1%51/)
Yertical Change
ANS
A
Ul
L1
B (45%)
Pg e
Me ?652% (()6%8/)

Significance ** ; p<0.01, *** ; p<0,001, ( ) : % change
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Table 10. Correlation between soft & hard tissue changes &
Soft/Hard tissue ratios of significant correlation in Group 3

Variables Pn Sn A’ Ls Stm Li B’ Pg’ Me’
Horizontal Change

057"
ANS (61%)

A 050" 066" 073"
(36%) (54%) (67%)

- 0.64™ 069"
(74%) (52%)
Ll 0.80“* 0.93##‘ 0.94i*# 0_89*" 0.88*‘*
(50%) (88%) (115%) (143%) (143%)
B 0.81" 092" 095™ 093 094
(42%) (82%) (92%) (1009) (102%)
p 061" 0.81™ 0.84™ 094™ 096
g (38%) (88%) (76%) (98%) (98%)
Me 0.83"* 091 004™ 094 096™
(76%) (76%) (69%) (91%) (97%)
Yertical Changes
0.60™"
ANS (36%)
A 0.60™* 053"
- (43%) (37%)
0.62‘**
Ul (18%)
L1 047" 054™ 0.84™
(36%) (39%) (69%)
B 061 042" 070"
(32%) (72%) (47%)
P 0.57t‘t 0.58#“ 0'86#*
g (63%) (48%) (39%)
Me 0.63*** 0'54** 0.88***

(43%) (33%) (54%)
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Table 11. Correlation between soft & hard tissue changes &

Soft/Hard tissue ratios of significant correlation in Group 4

S.T

uT Pn Sn A’ Ls Stm Li B’ Pg’ Me’
Horizontal change
0.48™ 057" 0.39™
ANS 69%) (58%) (27%)
A 0657 064™ 073" 061™ 040"
(39%) (57%) (64%) (27%) (28%)
yp 0557 062 068 070" 045"
(25%) (63%) (72%) (49%) (46%)
L1 0.60™" 0.80** 0.79" 0.66™ 0.69*"
(52%) (90%) (96%) (68%) (84%)
B 0.72"* 0.89" 0.90™" 078" 0.82***
(39%) (78%) (88%) (42%) (57%)
p 061" 081" 0.84™ 094™ 096
g (52%) (90%) (104%) (96%) (96%)
Me 064" 0.80" 0.84™ 094™ 097"
(51%) (55%) (70%) (89%) (91%)
Yertical Change
ANS ?452% 049™ 053"
061" 0.38 I
A (31%) (23%) 04z" 054
Ul 065™ 037" 060 0.63™
(33%) (31%) (123%) (146%)
L1 069" 0.68™ 059" 057 0.66™
(38%) (42%) (47%) (68%) (62%)
B 062" 052 047 064™ 075"
(14%) (51%) (36%) (64%) (45%)
p 052" 044™ 066" 078
g (59%) (62%) (61%) (69%)
. 045™ 0.60™ 085"
Me 0.47 62%) (56%) (56%)
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Table 12. Multiple Stepwise Regression Equation of Group 1

Regression equation Significance
Lsv=-0.45-0.33L14+0.22By <0.01
Stmn=0.29+0.48 X L1n <0.001
Stmy=-1.41-0.51Lin+0.47Liy~0.28Mey, <0.001
Liny=1.05+0.75L1,+022Men+0.18By <0.001
Liny=-1.26-0.39Pgx+0.20L1y <0.001
B'n=-0.88+0.43L11+0.17B1+0.31Men <0.001
B’y=-1.10-0.36Men+0.28Mev <0.001
Pg'n= 1.027+0.927 X Pgn <0.001
Pg'y=-0.96-0.25Bn+0.34Pg. <0.05
Me',=1.00+1.96Pgh-0.76Men~0.43B,+0.65Pgy <0.001
Me'v=-0.91-0.13Pgn+0.26L1,+0.47Mey <0.001
h : horizontal change, v : vertical change
Table 13. Multiple Stepwise Regression Equation of Group 2

Regression equation Significance
Stmy=1.2+0.47 X L1, <0.01
Stmy=-1.41-0.51Lix+0.47Liy~0.28Mev <0.001
Linp=1.45+0.79B1~-0.84Pgv+1.03Mey <0.001
Liny=-0.30-0.39Me;+0.26L1+ <0.001
B'n=-1.13+0.40Bn+0.84Pg1~0.50Men <0.001
B'v=-34+45B,-0.28Mey, <0.001
Pg'y= 1.08+1.05Pg,+0.65L1,-0.54Mey <0.001
Pg’+=-0.27-0.30Mex+0.88Pgy <0.05
Me'n=-0.020+0.95Men+0.46L1,~0.33Pgy <0.001
Me'v=0.56+0.33Pgn-0.43Men+1.05Mey <0.001

h : horizontal change, v : vertical change
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Table 14. Multiple Stepwise Regression Equation of Group 3

Regression equation Significance
Pny=0.27+0.26An+0.26ANS, <0.05
Sny=0.86+0.41A1-0.39Pg+0.28Mey <0.001
Sny=0.38-0.37An+0.43A <0.001
A’x=0.83+0.50U14-0.17Pgy <0.001
Lsy=0.42+0.35U14-0.20Men~0.22Pgy <0.001
Lsv=-0.35-0.48ANS1+0.80An+0.26Men+0.37Av <0.001
Stmn=-0.649+0.548 X By <0.001
Stmy=-0.05-0.19ANS,-0.26Pgn+0.18U1,-0.43Pg+0.59Mey <0.001
Lin=0.40+0.63L11-0.22Men, <0.001
Liv=0.41+0.24Men+0.42A,-0.41Pg,+0.58 Me, <0.001
B’h=-0.54+0.46L1n-0.41Men+Pgy <0.001
B'v=-0.75-0.31U14+0.63Pgn+0.78Men+0.78Mey <0.001
Pg'n=0.20-0.42ANSn+0.92Pgn <0.001
Pg'v=-0.21+0.18Men+0.45Liy <0.001
Me'r=0.36+1.02Pgn-0.21A, <0.001
Me'y=-0.51+0.21L14+0.19Me,+0.25Pgy+0.55 Mey <0.001

h : horizontal change, v . vertical change
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Table 15. Multiple Stepwise Regression Equation of Group 4

Regression equation Significance
Pnp=0.77+0.26U1,-0.07Pgy <0.001
Pn,=-0.4-0.32A,+0.57U1,+0,32Pg,~0.32Me, <0.001
Sny=0.74+0.44A1-0.33ANSv-0.09Pg. <0.001
Sny=-0,15+0.19ANS,-0.29A4+0.24U1,+0.22P-0.20Mey <0.001
A'y=0.48+0.67An+0.81Pgn—-0.57ANS+0.34U1,-0.17Pgy <0.001
A'v=0.49-0.99ANS,+0.44A,+0.70U1, <0.001
Lsn=-0.65+0.27An+0.35U1,+0.20Pgn~0.20Me, <0.001
Lsv=0.76+0.16Mex-0.47ANS,+0.26U1,+0.19L1,+0.09Pgy <0.001
Stmp=-1.17+0.22L11-0.19Mex~0.40Mey <0.001
Stmy=1.12-0.25L1,+0.38L1, <0.001
Lin=-1.30-0.28ANSy+0.40L1,+0.36Pgn-0.31Mev <0.001
Liv=0.79+0.12Men+0.39L1, <0.001
B'nh=-1.23+0.35L1n-0.55Men+1.04ANS,-0.42U1,-0.42Me, <0.001
B'v=1.01+0.63L1n+0.56Men~-0.50ANS,+0.55Mey <0.001
Pg'n=0.46+1.12Pgy-0.18Pgy <0.001
Pg'v=-1.22+0.29Men+0.54Pgv <0.001
Me',=0.64+0.30Pgn~0.68Men <0.001
Me',=0.68-0.21An+0.42Pg,+0.43Men+0.66Mey <0.001

h : horizontal change, v : vertical change
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ABSTRACT

A study on the facial profile change of skeletal
ClassIll according to the orthognathic surgery

Choon-Sik Yang

Department of Dentistry, The Graduate School, Yonsei University
(Directed by Professor Won-You Lee, D.D.S., M.S.D., Ph. D.)

The purpose of this study was to evaluate the differences in the amount and
interrelationship of hard and soft tissue changes in vertical and transverse
dimensions according to the orthognathic surgery performed on skeletal class
I patients. Skeletal class Il patients were divided into 4 groups. Group 1 was
composed of patients who had mandibular surgery, group 2 received
mandibular surgery and genioplasty, group 3 had double jaw surgery

performed, and group 4 was treated with double jaw surgery and genioplasty.
The results were as follows :

1. In the horizontal dimension, the soft tissue changes corresponding to the
changes in the hard tissues had high correlation coefficients and similar %
changes.

2. In vertical dimension changes, the hard and soft tissues that were
significantly correlated in each group were various, and the correlation
coefficients and % changes were lower and more various than in the

horizontal dimensions.
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3. The maxillary hard tissues(Pn, Sn, A’) were changed as : Pn to A 36~
39%, Sn to A 54~57%, A’ to A 64~67%.

4. Ls in group 3 and 4 was changed to Ul 49~52%, whereas in group 1 and
2 it changed in the backward and downward direction but had no significant
correlations with the hard tissues.

5. The horizontal changes of Stm to L1 were 60% in the single jaw surgery
groups(group 1, 2) and 50% in the double jaw surgery groups(group 3, 4).

6. The horizontal changes of the lower lip and chin had high correlation

coefficients(y > 0.85) and were relatively constant ranging 90~ 100%.
7. In the four groups, multiple stepwise regression equations were made of the

soft tissue changes corresponding to the changes in the hard tissues.

The predictions of the soft tissue outcome can be obtained using the above
% changes and equations, and these may be applied to video imaging

programs.

key words : mandibular surgery, double jaw surgery, genioplasty,
soft tissue changes, prediction of soft tissue changes
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