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T AR ARGl A = SNATE 785 o] 5}])
A= S gHEol Sl Aow ekstal A4 st
ATk 5, Le Fort | E8HES B3] dotas 474 9]
& R Sdoles 2] WY oE 2 mm o o]
EoIlaL FF ototH] AR TAdES F9 ¢
ofEs FUOR olgslth 6, Wl delelEe
“al RS ARES) ] 9

ke

Ak st o 7oA 12 Cephalometer
(PM 2002 CC Proline, Planmeca, Helsinki, Finland)E
AHBke] FEAH (T, 74 5 A4 elgd3t
(T2) T4 wFslelA &P SR 75 BAP A=

ASEEE ol 8skalth FAHEZE 21
71 olAEI|E  8X]E  ~788l%  Orthovision
(VATECH, Yong-In, Korea) X213 g5t A
243 QAzAe ASANA 43, FAAUE
0.01mm T7b#] A3kl 2= 0.7 S 7] Al
ZepGleh i ATt #HE ASHY ASSES o
=% 2t (Fig 1). 7IEHWoE+E= Frankfort
Horizontal plane (FH plane, Po-Or)< AR8-3}3ith

tlo

ASH

1, S, Sella; 2, N, Nasion; 3, Or, Orbitale; 4, Or', A
Z22 Orbitale2 4] Orbitale Ao %27} FH 9
wo] W= H; 5, A, Subspinale, ANS®} Prosthion
Abole] 7H4 21-& 7 6, Sn, Nasolabia curvature®] 2
S A, 7, G, Glabellaz A 75 dzx22]de] F
Avk; 8, Nd, FH W2} 519] vjdo] vhe= H; 9,
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Fig 1. Landmarks and linear (Left) and angular (Right) measurements. S (Sella); N (Nasion); Or (Orbitale); Or

G
NA—SN
S
or 9 FH
O 1
P 36 S i@ f r
NN Pal
U 7
/ & Sn

' (Soft tissue

Orbitale), the intersection point of the soft tissue on Orbitale and the FH plane; A (Subspinale, point A); Sn (Subnasale);
G (Glabella); Nd, the intersection point of the FH plane and the dorsum of nose; S', the perpendicularly projected point
from S onto the FH plane; N', the perpendicularly projected point from N onto the FH plane; A', the perpendicularly projected
point from the point A onto the FH plane; Sn', the perpendicularly projected point from Sn onto the FH plane; G', the
perpendicularly projected point from G onto the FH plane; S-A"; S-N; S'-Or; S-Or'; S-G'; S-Sn'; N'-Or; G-Or'; A LFH, The
distance from A point to FH plane; Or NA, the distance from Or to NA line; Or' £GSn, the distance from Or' to GSn line;

Sn _FH, the distance from Sn to FH plane.

S, SolA] FH HHe] Ao = FALE A; 10, N, N
oAl FH HHe] FH o= Fale H; 11, A", AolA]
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&Y, dd4, &24, 4= thx| WX 382 23, 2008

Table 1. Comparison of the mean values of soft tissue and skeletal tissue variables between skeletal Class Il patients (T1)
and normal occlusion in the previous report by Lee and Chung? (male)

Normal occlusion Class III malocclusion (T1)
Measurements p value
Mean SD Mean SD
Linear (mm) S-N 74.86 3.05 71.35 3.63 0.014°
S'-Or 65.84 3.18 58.85 4.38 0.001"
S'-Or' 73.82 3.44 70.95 3.18 0.019°
S-G' 86.02 3.69 80.85 4.90 0.009"
S'-Sn' 89.36 4.14 86.95 3.70 0.040°
S=A 73.45 4.18 68.20 4.37 0.044"
N'-Or 8.26 1.90 10.35 2.35 0.020°
G'-Or' 12.36 2.36 9.65 3.05 0.020"
Or LNA 8.00 1.95 10.30 2.47 0.017"
Or' L GSn 14.28 1.94 13.05 1.86 0.066
Angular (°) 2 SNOr 67.48 2.89 62.75 3.75 0.003"
/NOrOr' 75.36 3.16 73.10 5.93 0.259
2 GOr'Nd 75.06 2.71 78.45 3.74 0.019°
/NOrA 153.58 6.72 148.45 7.46 0.048"
2 GOr'Sn 141.95 4.89 144.10 3.30 0.069
Ratio (%) S'Or/SN 87.94 2.31 82.50 4.73 0.005"
S'Or/S'A' 89.64 4.04 86.36 5.10 0.072
S'Or'/S'G' 85.84 2.51 87.88 3.19 0.074
S'Or'/S'Sn' 82.64 2.25 82.64 2.20 0.177

*p< 0.05; "p< 0.0l

HIGAS 35 (%) - A5 G520 H]

o

A Leest Chung2el A7olAel A matael

1, SOr/SN, A57i# ol gk Orbitale®] 1A= A} 49492 o] 7} 9= independent t-test
£ AoiHQ) vl ek 2, SOUSA) getEel o 5 se) Agaidn 2 e AF detEel A, &
Sk Orbitale] $AHEE 4l = YRy, 3, 20153} AAME ] WaHT2-T1)oll W& Zohd oz
SOr/SG, Zd54-oll it x4 Orbitales] F874 %= A o] WElS pared ttestE PZEai A=< Wa
= Aol B2 YeRd; 4, SOrssn, 7] A 7re] A A TEa).

o g A% Orbitded] FHAEE AH ¥l 3 spetz AubolEe] g A% Orbitae (Or)SH

= e, Subnasdee] Wt WS Fakgith 4, AzA

Orhitdle (Or)e] Wste} abido] 2 ASFEL of

EYER gate] AN A HA42 Tasnh
A& =)ol thake] SPSS for window ver. 12.0 (SPSS, AT HA}

Chicago, IL, USA)S o] §8to] thg-o] &l 7t

FAAS A3, S0 FRT PAPMAREA S AZA 9xE
1 &4 ASHT) B BEAAS TIL Zo]y] st FAE 4 2 ASS Folo] A
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Table 2. Comparison of the mean values of soft tissue and skeletal tissue variables between skeletal Class IIl patients (T1)

and normal occlusion in the previous report by Lee and Chung®

(female)

Normal occlusion

Class III maloccusion (T1)

Measurements p value
Mean SD Mean SD
Linear (mm) S-N 71.14 2.10 70.58 4.03 0.500
S'-Or 63.82 2.73 58.74 3.68 0.000"
S'-0r' 71.48 2.85 69.71 3.98 0.048"
S-G' 79.18 2.19 78.37 4.71 0.462
S'-Sn' 85.10 3.98 82.29 5.37 0.035°
S-A' 70.64 3.93 66.95 5.44 0.008"
N'-Or 6.32 2.06 10.50 2.15 0.000"
G'-Or' 7.56 2.49 8.39 1.98 0.082
Or LNA 6.48 1.81 10.32 2.25 0.000"
Or' 1GSn 10.96 1.55 10.39 2.20 0.277
Angular () 2 SNOr 68.96 3.36 60.45 3.99 0.000”
2 NOrOr' 78.20 3.77 70.39 3.94 0.000"
2 GOr'Nd 80.48 3.15 79.79 2.76 0.290
/NOrA 156.84 5.97 146.24 7.86 0.000"
2 GOr'Sn 148.32 4.37 149.97 6.88 0.308
Ratio (%)  S'Or/SN 89.70 2.67 83.29 4.25 0.000"
S'Or/S'A’ 90.45 3.32 87.97 4.89 0.040°
Sor'/s'G' 90.29 3.21 88.99 2.35 0.027°
S'or'/S'Sn’ 84.04 2.16 84.82 3.41 0.334
"p< 0.05 Tp< 001
gatlar A5 9] 4] I& 913k 7472 AAwetare] Py gt =9 v A
T 5 15| S 7R e T2 2 Ao A 8atglct.
Aeiste] Al Fd]lo 223 Abs AAIS 9 4% or LGSnE Al9lsta B
A=A skl paired t-test ot oo o8 A= Aol7F e (p < 0.05), ZASY
oM A HA A5 <} A ASA AL 749~ ZNOror, ~GorsnE A|¢lstar o)A gde 2}
Al o2 fofet 2po|7} gislom 1 zfo °]7} ATt (p < 0.05) (Table 1). HIEAZ2] A5
Azl ool AN SOr/SN®F -2 %= 2kel(p < 0.05)7F A3tk o

AT M

Fohdl HEg FuE 2
A5219} Lees} Chung
gAke} wlasly] 9lsl 5
FHAE Leed} Chungzzo] AA

rzi

i ke Rl L0

A= AASFe A9 S-0r, S-S, S-A', N-Or, Or L
NA, ZHAI5LS 2 SNOr, ~NOrOr', ~NOrA°] #2]4
A= zke](p < 0.05)7F YAt B AZLE SOr/SSnS
AQ)sta ol = Akel7F gilth (Table 2).

Fohm g2 U 2A4 IF PAuFA)
Yol F S wakE Btk
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Tahle 3. Cephalometric measurement of treatment changes

Al mE x| 38 23, 2008

Presurgical (T1)

Postsurgical (T2)

Difference (T2-T1)

Measurements p value
Mean + SD Mean + SD Mean + SD
Linear (mm) S'-Or' 70.14 + 3.71 72.03 £ 3.70 2.26 + 0.80 0.000.7
S'-Sn' 83.90 + 5.29 87.72 + 5.32 3.67 + 1.41 0.000"
S-A' 67.38 * 5.05 7241 £ 5.23 5.03 + 0.36 0.000"
G'-Or' 8.83 + 2.42 7.05 + 2.59 -1.78 £ 1.43 0.000"
Or LNA 10.31 + 2.29 12.45 + 2.22 2.14 + 1.04 0.000"
Or' LGSn 11.31 + 2.43 12.26 + 2.27 0.95 + 1.83 0.011°
ALFH 37.15 £ 2.69 36.31 £ 4.09 -0.71 + 0.50 0.170
Sn.LFH 34.59 + 3.18 33.64 £ 3.40 -0.95 £ 1.80 0.008"
Angle () 2£GOr'Nd 79.33 £ 3.13 81.16 + 3.56 1.83 + 1.67 0.000"
2 NOrA 147.00 + 7.67 140.03 + 7.48 -6.97 + 3.86 0.000"
£ GOr'Sn 147.95 + 6.48 146.78 + 6.28 -1.17 + 4.87 0.206
/ FHPal 0.26 + 3.10 1.76 + 3.38 150 + 2.97 0.009"
Ratio (%)  S'Or/S'A' 87.41 + 4.93 81.30 + 4.25 -6.11 + 2.47 0.000"
S'Or'/S'G! 88.61 + 2.67 91.02 + 3.10 241 + 1.23 0.000"
S'or'/S'Sn’ 83.72 + 3.39 92.22 + 3.19 -1.57 £ 0.34 0.000"
"p< 0.05 "p< 0.0l
HEx|o| ¥3} (Table 3) NALS o] ZaaAE 7HaL Ao ~NOrASk
SOr/SA'= SA#ARA S BTt Aete] Hu 7}
Z}zte] ASEAA o, o Ateldl FoA U= 9] W3H £ FHPd) 2} Gorsni= ko) AaaAE 7}
zpol7} QQEAS BEEL7] 918 independent t-testS A3 AT}
Aleg Az} frofgh xfolE Holx| ko=
o2 FRIA Fi EAAHEZ &t (p > 0.05). dotEol o|sat A=A ol H|E (Table 5)
7y AlFA o] Wsleke] Hw A= Table 300
el 2lom ttest A3 Fo4d sl WstE B AIAGTE 2 derE Aol gt Axz
ASA = v 2t dot=e] Aol (S-A) Orbitale (Or')2} Subnasale (Sn)2] ZHFo]&2] H]&(%)
Fotz W Zhee] WsK £FHPal)= frold e W < At
SHp < 0.05)7F o1t FetEe] 2ol 5(A LFH)
= Wk freldel it (p > 0.05). ez AlOE O O|Z0f| }2 ZobH QIxZ| Hislo| 5L
I o)lFol mE U A5 WskeE £ GOorsns A (Table 6)
Aleg BE ASH7 o4 A (p < 0.05) W3k
t}. 53] or7} Hit 2.26 mm Aro|s3te] S-0r, £ Orbitale 7+ Ax=2|(0r)¢] wolsol gt 4

GOr'Nd, SOr/SG' o] ASX7} S7F At

AlobZol o|Sof w2 Zote x| wsle| Ankp
A (Table 4)
Aetzre] dwbo]E(S-A)Z S-Or, S-Sn'e} Or L

88

oo o)ie] P dopr ] 918 thEAA 5
FA18 Alasint. 127 Orbitde (Or)2] Aol
Wslol] tfsl s Aol A ekl 44 o] F
gk 4kl A LFHE 31984 B3l BiolA] A9

Holom %= Orbitae (Or)e] Wt o4 9
= S 7XE EEHsE AelZol Aol

mlo
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Table 4. Correlation between soft tissue and hard tissue movements (Pearson correlation)

S'Or'/S'Sn

Or' 1GSn Sn1FH /GOr'Nd 2GOr'Sn S'Or'/S'G'

S'-Sn' G'-Or'

S'-Or'

Measurements

-0.231

0.337
-0.081

0.074  -0.209

-0.270

-0.442"

-0.087
-0.049
-0.348

-0.279

0.786"
-0.185
-0.200

0.599"
0.080

Sv_Al
A1FH
«+ FHPal

0.074

0.406" 0.236

0.322

0.024
-0.187

0.290

0.374" 0.014

0.188

0.158
“Significant at p < 0.05; Tsignificant at p < 0.01.

Table 5. Soft tissue to hard tissue ratio in sagittal movement of treatment changes (%)

S'-Sn'
81.5 + 51.1%

S'-Or'

43.6 £ 27.73%

Measurements

Sl_Av

Table 6. Multiple linear regression between skeletal and soft tissue change in Sagittal movement

Significance Constant

F

RZ

Coefficient

Equations Dependent variableIndependent variable

0.287"
0.096"

S'-A'
< FHPal

11.807 0.000 0.670

0.476

S'-Or'

15.096 0.001 0.650

0.359

S-A' 0.245"

S'-Or'

Regression equation 1, S'-Or' change = 0.67 + 0.287 X S'-A' change +0.096 X ~FHPal change; Regression equation

2, S'-Or' change = 0.65 + 0.245 X S'-A' change; “significant at p < 0.05; Tsignificam at p< 0.01.
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Soft tissue change of the midface in skeletal class 1|
orthognathic surgery patients

Jong-Hyun Jung, DDS, MSD,? Seong-Sik Kim, DDS, MSD, PhD,b
Woo-Sung Son, DDS, MSD, PhD,® Soo-Byung Park, DDS, MSD, PhD°

Purpose: The first objective of this study was to compare the upper midface morpholgy, focusing on
the soft tissues, between skeletal Class Il maloccusion patients with midfacial depression and the
norm. The second objective was to estimate and analyze the change in the upper midface soft tissues
following surgical correction with maxillary advancement by Lefort | osteotomy and mandibular setback
by bilateral sagittal split osteotomy (BSSRO). Methods: The samples consisted of 34 adult patients (15
males and 12 females) with an average age of 2lyears, who had severe anteroposterior discrepancy
with midfacial depression. These patients had received presurgical orthodontic treatment and surgical
treatment which consisted of simultaneous Lefort | osteotomy and BSSRO. Results: The correlation
coefficient between changes in maxillary advancement and changes in Or' (soft tissue orbitale) was
0.599 (p < 0.05). Change in maxillary plane angle and vertical change of the maxilla were not correlated
with the change in Or' (p < 0.05). The ratio of soft tissue change in Or' to maxillary advancement was
43.57 %, and 81.54 % in Sn. Regression equations between maxillary movement and Or' were devised.
The r* value was 0.476. Conclusions: The majority of measurements in the upper midface in skeletal
Class 1lI maloccusions when compared to the norm, showed significant differences. In Class Il
malocclusion with midfacial depression, maxillary advancement produces soft tissue change in the
upper midface. (Korean J Orthod 2008;38(2):83-94)

Key words: Skeletal class Ill malocclusion, midface, soft tissue change, orthognathic surgery
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