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Ardetn FesABRdAARE AN =444 I v FEAuFoer ey

o we] FAekbueBoe] o8 Adete] LeFort 1 & e

IVRO & A3 &2 19 Al o]de] A<l g#} 250 W= o

AR 7193 Aoke] AEo] glom = HA(TD, &= 1 N8 F(T2),
AR A

TE 6 ME F(T FEFHF PARAARY A daipde] &g+

dAAor HtHo]l glowA FEFE WARIARD A o]F-9
AA7F 3mm o]skel Wi 155 (S group) ¥ AFHC® BTl Ux
JETFH AR AR el o] 58] #H27F 3mm o]l HthE  IF(AS
group) 0.2 EF3F%th

A= 241, oAk= 387 ollem HdAH 2 20.7 Al

Table 1. The ANB and wits of symmetry (S) and asymmetry (AS)

group
ANB Wits Number (*§)
Mean SD Mean SD Male Female Total
S group —-2.6 3.2 —-12.2 5.0 4 15 19
AS group —-2.5 3.1 -11.4 4.3 20 23 43




G AT
1 ARER AN

AAddEn FEABEHAAHE A AAH  FERASZ HARAR

#97] (Orthopos, Siemens, German)©°l| ¢]|ZE4A7F E93E 8"x10"

—-ray 7HES FES ARESte]  73KVp, 15mA, 0.64sec 9

ZHAo R ARFHR HIAPAALR S Fo 59Tt

B. ARIAR Y A

FE ATD, 75 1 Ag (T2, % 6 /Mg (T3S ARFF
PARAARL el vt ol AS Ve Vsds dAdsta 4
ASTEE F48ien A AS @49 0lmm, 45 AS @9
0.1 =3k

7h 71 71 e A4 (Fig. 1)
1) 43 7]&4 (Horizontal reference line: HRL); greater wing %
superior orbital rim ©] W= F dS AA% A
2) 2 71%4 (Vertical reference line: VRL); 4% 7|49 = oA
Wy A
3 AF 71EA
7 B (zygomatic arch) & &4
AP: 8] (aperture) & 7F3 914
ANS: #4¥]= (anterior nasal spine)
J: Aers} zygomatic butress 7F Thu= AFelo] Ew oA 4 (jugal point)
OC: 7ot Al 1 ti=+x1 9] W
Ag: 217t A E (antegonial notch)



A2 root Akl A

MUT: 7get =4
MLIL: sket +4 A root Ato] H

Me: &+e} A g (menton) ) 44

Figure 1. Posteroanterior cephalometric reference lines and

landmarks
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OCRv—OCLv: At Al 1 d+x ¥
AgRv—AgLv: 3Fete] =

b
1o
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Hir
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_>|4_‘,
o

54 o] Aol

o
A

Figure 2. Vertical and horizontal linear measurements on Posteroanterior
cephalogram
a—a : ZRv—ZLv, b—b" : APRv—APLv, c—c : JRv—JLv,
d—d® : OCRv—0CLv, e—e" : AgRv—AgLv,
f: VRL—ANS, g: VRL—Me
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Figure 3. Angular measurements on posterior cephalogram

a: «ZR-7L,b: £ APR—-APL, c: 2JR-JL,d: 2OCR—-OCL

e: ~AgR—Agl, f: ~MUI-MLI, g: ~ ANS—Me
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A AW A2 #9

Hxp= Aoks ZHEA =il el @& W dEielM Adeld EE wia

A7F BolAl sttt EY Al eF-dd @28 45 & el f1AAA

ARIES Al A e 2"EAE #HAs) skl

B. Ad 3] A=

Fe A(TD, = 1 Ad (T2, = 6 /Hd F(T)hl FIT
il

A& AEA71(100%) =835te] 0.1mm, 0.1 & &= 433

o

WA 549 30 Ags d9 FdAR 2Aste] 1 wEs
=

7V 713 7149 A4 (Fig. 4)
1) % 714 (HRL): Interpupillary line
2) 715 (VRL): 7% 7249 T34 i 4
3) A |
LAM: 9Ju]9] A4 (lateral alar margin)
NT: ## (nasal tip)
Sn: H]F 3FAF Q152 Alo] ¥t # (subnasale)
Sbal: H]¢] 7] A9} <ol whipes Fi
LEL: FE& 3} (lower ear lobule)
C: 9]7+Z(oral commissure)
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VRL-NT
VRL—-Sn
VRL—-Me"

Figure 5. Vertical and horizontal measurements on frontal photograph
a—a: LELRv—LELLv, b—b: LAMRv—LAMLv, c—c: CRv—CLv
d: VRL—-NT, e: VRL-Sn, f: VRL-Me"



ahal Aol sl 5% 7]EMe] o] Fi= 7

/LELR-LELL: &%= A&

ZLAMR-LAML: #$3 u]e} 9]al Aol 53 7]54l0] o] %t 2}
w Abol ol 5 7)#4l0] ol 7}

2/ SbalR—SbalL: &%= 6] 7|4
2/ CR-CL: &%= F7} Alol g} 3 7|FA4l0] o] F+= 7
/Sn—Me" : Sn—Me I} F3F 7|FAHo] o|F= 7+

Figure 6. Angular measurements on frontal photograph
a. «LAMR-LAML, b: 2 SbalR—Sball, ¢ : 2LELR-LELL, d: 2CR-CL,

e: £Sn—Me "
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1. 24 3

1. HAA 253 O3 1859 X5 A zfo] H|w
1.1 BAEFHE APEAR A O3 253 v)dd 259 Fx2F Aol vl

S zygomast H]F el = vhE IF% A 50l 4 Eol A
o]¢} AAFEW A (ZRv—ZLv, APRv—APLv, 2ZR-ZL, +APR—APL) <3
zko)7F ek (P> 0.05).

Aretol Al ANSS 43 72 (VRL—-ANS, 1.07=0.28mm) = P< 0.001 o)A
o gt ZpolE Hlth Aot VA= 44 o] Aol (JRv—JLv, 1.23+0.48mm)
9} AAE (£JR-JL, 1.05£0.43%) & P<0.05 FFolA #F93% 2o]5 wi),

waFH e 4 =o] o] (OCRv—OCLv, 1.20%0.43mm) ¢} ZAME (2 OCR—

OCL, 1.33+£0.49%) = {28 zto]E Rttt (£<0.01).

shel =2 o] ao] (AgRv—AgLv, 3.50+0.76mm) 9 HAE (2 AgR—AgL,
2.0610.46% A 23t ztols BT (P < 0.001). Zx2 Meo % A
(VRL—Me, 7.52%£0.91mm) ¢ ANS—Me?] BA%E (2 ANS—Me, 5.67+0.74°) &=
IEZ F93% 2po]E Btk (P<0.001) (Table 2).
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Table 2. Comparison of PA cephalometric measurements between asymmetry (AS)

and symmetry group (S) at T1

AS group S group Difference
Measurements Significance
Mean+SD Mean£SD Mean£SD
Vertical (mm)
ZRv—-ZLv 2.40%+1.89 1.556+1.17 0.85+0.47 NS
APRv—-APLv 0.75+1.00 1.056+1.27 -0.31£0.30 NS
JRv—JLv 2.78+1.97 1.556+1.21 1.23+0.48 *
OCRv—-OCLv 2.62%+1.69 1.42+1.22 1.20£0.43 w3
AgRv—AgLv 5.09+3.17 1.58%1.36 3.50%+0.76 ok
Horizontal (mm)
VRL-ANS 1.32+t1.16 0.25%+0.53 1.07+0.28 ok
VRL—Me 9.35+3.88 1.83%£1.16 7.52%+0.91 ok
Angle (°)
/ZR-ZL 0.96+0.92 0.69£0.80 0.26+0.24 NS
£/ APR-APL 1.95+1.67 1.75+£2.56 0.19£0.55 NS
/JR-JL 2.28+1.68 1.23+1.23 1.05+0.43 *
£ 0CR-0CL 2.67+1.97 1.33£1.20 1.33£0.49 w3
£/ AgR—-Agl 2.95+1.88 0.88%+0.99 2.06+0.46 ok
/ZMUI-MLI 8.45+4.12 1.65+1.39 6.79+0.97 ok
£ ANS—Me 7.58+3.10 1.91£1.26 5.67+0.74 ok

* P<0.05  #x P<0.01 ¢ £<0.001

15



1.2 AR 434K A o 253 vd3 2159 9423 o] Hla

Az FAHEE FAE oA Fo] A (LELRv—-LELLv) & A= (2
LELR-LELL), #]¥ 19 o] o] (LAMRv-LAMLv) 9 AAE(z
LAMR-LAML) &= Z155 Abolell & ztol7} glsler (P> 0.05).

=l oA nose tipe % A (VRL-NT, 1.00£0.25mm), Sn9 3 7 ¥
(VRL—=Sn, 1.01£0.27mm)+ &3t 2Fo]& BT (£<0.001).

A% #F9 42 Fo] o] (CRv—CLv, 1.48+£0.43mm) 2} A= (2 CR-CL,
1.81+0.519( P < 0.01), dx2 Me' 9 % A (VRL-Me ', 5.49%
0.85mm), Sn—Me" FAFE=(~Sn—Me", 3.97=0.69°) = 1% 7+ 93 zlo]=
HA (P<0.001) (Table 3).
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Table 3. Comparison of photographic measurements between asymmetry (AS) and

symmetry group (S) at T1

AS group S group Difference
Measurements Significance
Mean+SD Mean£SD Mean£SD
Vertical (mm)
LELRv—LELLv 1.05+£1.65 0.71£0.99 0.33£0.41 NS
LAMRv-LAMLv 1.18+0.89 0.89+£0.68 0.29£0.23 NS
CRv—-CLv 2.68+1.78 1.20£0.93 1.48+0.43 ok
Horizontal (mm)
VRL-NT 1.04£1.10 0.17£0.05 1.00+0.25 ok
VRL-Sn 1.19+t1.16 0.18+0.04 1.01+0.27 ok
VRL—Me * 6.65+3.65 1.16£0.85 5.49+0.85 ok
Angle (°)
#LELR-LELL 0.68+0.78 0.36+£0.56 0.32£0.25 NS
+/LAMR-LAML 1.52+1.28 1.07+1.18 0.45%+0.35 NS
£ sbalr—sball 1.50£1.20 0.91£0.95 0.59%0.31 NS
£ CR—-CL 2.96+2.01 1.15%£1.25 1.81+£0.24 ok
+£Sn—Me * 4.96+2.95 0.99%+0.78 3.97%+0.69 sk

* P<0.05 #x P<0.01 == P<0.001

17



2.T2-T1, T3-T2, T3-T1 ¥&=Z 1F U vz
2.1 AEFHE SAMAAIE A oA 159 FZxF H3E va

g IFelAeE T2-T1, T3-TIAZ]dd F&=2 A2 Med T3 A
(VRL—Me) 8} ANS—Me ZAAIEE P < 0.01 &4, 2MUI-MLI= P < 0.05

TFaollA st Mkt IStk (Table 4).

Table 4. Comparison of PA cephalometric measurements in symmetry group at T2-TI1,

T3-T2, T3-T1

T2-T1 T3-T2 T3-T1
Measurements
Mean+SD Significnace Mean+SD Significance Mean+SD Significance
Vertical (mm)
ZRv—ZLv 0.12£1.34 NS 0.19£1.25 NS 0.35*1.34 NS
APRv—APLv 0.22£1.37 NS 0.16£1.58 NS 0.34*1.19 NS
JRv—JLv 0.24*1.85 NS 0.14£1.19 NS 0.11£1.47 NS
OCRv—OCLv 0.58*1.38 NS 0.06£1.00 NS 0.43£1.63 NS
AgRv—AgLv 0.34£2.03 NS 0.72£1.57 NS 0.24£1.69 NS
Horizontal (mm)
VRL—-ANS 0.26£0.54 NS 0 NS 0.26£0.53 NS
VRL—-Me 1.25%+1.22 ok 0.07£0.85 NS 1.35+1.21 ok
Angle (©)
£2ZR-ZL 0.07£0.72 NS 0.05£0.57 NS 0.17£0.78 NS
£ APR—-APL 1.61x7.3 NS 1.01£7.56 NS 0.58£1.98 NS
£2JR-JL 0.22£1.67 NS 0.09£1.03 NS 0.12£1.43 NS
£20CR-0OCL 0.49£1.50 NS 0.20£1.13 NS 0.25%1.78 NS
£ AgR—AgL 0.22£1.47 NS 0.21£0.96 NS 0.14£1.18 NS
£MUI-MLI 1.13%+1.80 * 0.09£0.75 NS 1.07+1.96 *
£ ANS—Me 1.38%+1.58 ok 0.16£0.85 NS 1.69£1.15 ok

* P<0.05 #x P<0.01 =+ P<0.001
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2.2 AW A=A A dF 259 dxF W 6w

T3-T2, T3-T1A7lel =2 ¢ Fo| o] (CRv—CLv) A {+&]g #3t7}t
dolwktt (P<0.05). T3=T1A7ll &< HBAF=(2CR-CL, 0.54£1.46°) ¢l A
ol sk sty ek (2<0.05).

T3=T1A7]°l x4 Me® ¢ %3 A= (VRL-Me", 0.6370.81mm) 2} Sn—
Me® AAF=(2Sn—Me* , 0.550.76%) A4 #2)g W37t At (2 < 0.01)
(Table 5).

Table 5. Comparison of photographic measurements in symmetry group at T2—T1, T3—-T2

T3-T1
T2-T1 T3-T2 T3-T1
Measurements
Mean*SD Significnace Mean*SD Significance MeantSD Significance
Vertical (mm)
LELRv—-LELLv 0.51+1.80 NS 0.28+1.43 NS 0.23+1.14 NS
LAMRv-LAMLvV 0.42+0.94 NS 0.15+0.77 NS 0.23+0.94 NS
CRv—CLv 0.17+0.90 NS 0.54%+0.69 * 0.56+1.11 *
Horizontal (mm)
VRL-NT 0 NS 0 NS 0 NS
VRL-Sn 0 NS 0 NS 0 NS
VRL—Me * 0.52*+1.12 NS 0.08+0.72 NS 0.63+0.81 ok
Angle ()
/LELR-LELL 0.30+0.27 NS 0.09+0.84 NS 0.21+0.81 NS
+/LAMR-LAML 0.58*+1.25 NS 0.04+1.01 NS 0.45+1.34 NS
£ shalr—sball 0.24+1.45 NS 0.43%+1.08 NS 0.21+1.46 NS
+CR-CL 0.05+1.52 NS 0.52+1.21 NS 0.54+1.46 *
£ Sn—Me* 0.49%+1.20 NS 0.06+0.89 NS 0.55+0.76 ok

* P<0.05 s+ P<0.01 == P<0.001
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2.3 AEFHE YALAARE A vdd 159 FAxF W3 6w

T2-T1, T3—-T2, T3—T1A]7]° zygoma$} H]&F A2 A Fo] ztolgt A
Aol A e gk stz glalth (P> 0.05).

T2-T1, T3=T1A7]e] St ANSS 3 A (VRL-ANS)+= P<0.05
FrolA, et FEF 7 =o] o] (JRv—JLv) & AAME(LJR-JL) & P <
0.01 oA e Wats wdch wgsgwe] o] 240l (OCRv—0CLvV),
FEH e BAE(20CR-0CL), stete] 45 %ol AFo] (AgRv—AgLv) ¢} 0}‘”4
BAFE (£ AgR—AgL), A& 3kt THA] Ato] F4 AdAFH AAL= (£ MUI-MLD 9}
2 ANS—Meoll A 9% ®3l=5 Bt (2<0.001).

T3=T2A7]o] BE &=elA fo Wahrh 3tk (P> 0.05) (Table 6).
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Table 6. Comparison of PA cephalometric measurements in asymmetry group at T2—T1,

T3-T2, T3-T1

T2-T1 T3-T2 T3-T1
Measurements
Mean£SD Significance Mean*SD Significance Mean*SD Significance
Vertical (mm)
ZRv—ZLv 0.34+2.22 NS 0.15+1.74 NS 0.50+2.18 NS
APRv-APLv 0.57+2.17 NS 0.17+1.76 NS 0.40%+1.85 NS
JRv—JLv 2.05+3.32 ok 0.23+2.32 NS 1.77+3.20 #k
OCRv-OCLv 2.06+2.49 ok 0.07+1.71 NS 2.13+2.14 Hk
AgRv—AgLv 4.60+3.54 ok 0.24+2.99 NS 4.84+4.19 sk
Horizontal (mm)
VRL-ANS 0.66+1.61 * 0.12+0.84 NS 0.53+1.33 ®
VRL—Me 7.49+2.96 ok 0.29+2.02 NS 7.16+2.83 Hk
Angle ()
£LZR-ZL 0.15+1.06 NS 0.09+0.80 NS 0.26+0.99 NS
£ APR—-APL 0.64+3.54 NS 0.14+2.67 NS 0.50+3.18 NS
ZJR-JL 1.72+£2.51 ok 0.25+1.85 NS 1.42+2.58 wk
£ 0OCR-0CL 2.22+2.37 ok 0.10+1.34 NS 2.13+2.16 Hk
£ AgR—Agl 2.69+2.10 ok 0.01+1.81 NS 2.69%+2.40 sk
£ MUI-MLI 7.28+3.91 ok 0.13+1.89 NS 7.14%+3.25 Hk
£ ANS—Me 5.99%+2.69 ok 0.21+1.67 NS 5.831+2.47 Hk
* P<0.05 = P<0.01 == P<0.001
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2.4 AW dZFAR A vgA 159 Az W3 vla

T2-T1elA w1 e =o] o] (LAMRv—-LAMLv) 2} A= (2 LAMR—
LAML) 7} 523k W3S BRI (P < 0.05), T3-T2, T3—-TlolA= £93 ¥
st7 vEbA] okt (P> 0.05).

T2-T1, T3-TlelA+= dx74 = T4 Fo] #o] (CRv—CLv) 8} BAE (2
CR-CL), Me' 9 43 A (VRL-Me") ¢ Sn—Me" BA= (2 Sn—Me*) 7} 9]
sHAl W3lskdtr (2<0.001) (Table 7).

Table 7. Comparison of photographic measurements in asymmetry group at T2—T1,

T3-T2, T3-T1

T2-T1 T3-T2 T3-T1
Measurements
Mean*SD Significance Mean+SD Significance Mean*SD Significance
Vertical (mm)
LELRv—LELLv 0.26+2.56 NS 0.07+2.17 NS 0.34+1.95 NS
LAMRv—LAMLv 0.55+1.23 * 0.15+1.18 NS 0.42+1.35 NS
CRv—CLv 1.91+1.92 ok 0.00+1.40 NS 1.92+1.64 Hokk
Horizontal (mm)
VRL—-NT 0.11+1.39 NS 0.12+0.80 NS 0.25+1.19 NS
VRL—Sn 0.41+1.28 NS 0.03+0.75 NS 0.38*+1.12 NS
VRL-Me" 4.99+2.78 ok 0.35+1.68 NS 5.41%+1.35 Hokk
Angle ()
/1LELR-LELL 0.04*+1.13 NS 0.01+0.93 NS 0.05+1.07 NS
< LAMR-LAML 0.68+1.68 * 0.20+1.40 NS 0.47+1.84 NS
£ shalR—sballL 0.74+1.51 * 0.03+1.11 NS 0.63+1.59 *
+CR-CL 2.02+2.12 ok 0.19+0.99 NS 2.22+1.78 Hok
/Sn—Me * 3.94+2.41 ok 0.29+1.50 NS 4.31+2.63 Hok

* P<0.05 = P<0.01 == P<0.001
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3. tR¥ IF% v 259 g 6714 F(TI 9 v

3.1 ARFHE WAMIAR A oY 253 vdR 159 BEA v
Zygomash MF A, nFFE £ Fo| o9 AL AR BE I

Zel X Wty aF oF 2F Aolel fo@ Aelzk Utk (P < 0.05)

(Table 8).

Table 8. Comparison of PA cephalometric measurements between asymmetry (AS) and

symmetry group (S) at T3

AS group S group Difference
Measurements Significance
MeanSD Mean*SD MeantSD
Vertical (mm)
ZRv—ZLv 1.90%+1.65 1.21%0.91 0.68%0.41 NS
APRv—APLv 1.29%+0.94 1.45*1.83 -0.17+0.35 NS
JRv—IJLv 2.37+1.21 1.46%0.92 0.92%0.32 *i
OCRv—-OCLv 1.15%+0.80 1.02+0.78 0.13£0.22 NS
AgRv—AgLv 3.01+£2.49 1.29£0.86 1.72£0.61 *i
Horizontal (mm)
VRL-ANS 0.55+0.78 0 0.55*0.78 *
VRL—Me 2.57+2.17 0.55+0.63 2.01£0.52 sk
Angle (0
£ZR—ZL 0.86%0.70 0.50%+0.47 0.36%0.18 NS
2 APR-APL 2.03+1.76 2.30+3.11 -0.27+0.62 NS
£2JR-JL 1.84%+1.13 1.01£0.92 0.83%0.29 *i
20CR-0CL 1.17%+0.89 1.18+0.96 -0.12+0.25 NS
2 AgR—AglL 1.57%+1.35 0.86+0.86 0.70£0.34 *
£MUI-MLI 1.70%+1.80 0.58*+1.26 1.13£0.46 *
2 ANS—Me 2.08+1.66 0.39+0.64 1.68%0.39 sk

* P<0.05 #x P<0.01 == P<0.001
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3.2 AW 423K A AR 25 vdR 159 dxF v

Axz FeHel FAE Sk Fo] Aol (LELRv—LELLv) 8} A= (2 LELR—
LELL), H]9] §a o] xto] (LAMRv—-LAMLY) 9} A= (2LAMR-LAML) &=
o 25 Bt 255 Akolel f4g zpolzt glSdTh (P> 0.05).

ZelH oA nose tipd % A8 (VRL-NT, 0.52£0.19mm), Sn9 3 Ag
(VRL=Sn, 0.57%0.21mm) = 28t 2fo]& BT (£<0.01).

<& #F9 42 o] 2o] (CRv—CLv, 0.79+0.29mm)+= P < 0.01 =9
o3 zolE WP, P&+ HAE(LCR-CL, 0.69+0.32°), %4 Me' +3
A2 (VRL-Me", 1.07+0.41mm) (P < 0.01)¢} Sn—Me" AAE (2 Sn—Me",
0.65£0.31°)7F & 7t fF3 zto]& HAATH (£<0.05) (Table 9).
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Table 9. Comparison of photographic measurements between asymmetry (AS)

and symmetry group (S) at T3

As group S group Difference
Measurements Significance
Mean+SD Mean+SD Mean*SD
Vertical (mm)
LELRv—-LELLv 1.62+1.63 1.31£0.93 0.31+0.40 NS
LAMRv—LAMLvV 0.85+0.77 0.53+0.56 0.32+0.19 NS
CRv—CLv 1.23+1.20 0.43+0.53 0.79%+0.29 w3
Horizontal (mm)
VRL-NT 0.52%+0.83 0 0.52%+0.19 w3
VRL-Sn 0.57%+0.92 0 0.57%+0.21 w3
VRL—Me * 1.60+1.71 0.53%+0.60 1.07+£0.41 w3
Angle ()
<1LELR-LELL 0.51+0.72 0.41+0.48 0.10+0.18 NS
/LAMR-LAML 0.77+0.85 0.46+0.69 0.31+0.22 NS
£ sbalr—sball 0.81+0.86 0.39+0.57 0.42%+0.22 NS
+«CR-CL 1.14+1.33 0.45+0.57 0.69+0.32 *
£ Sn—Me* 1.09+1.29 0.44+0.58 0.65+0.31 *

* P<0.05 #x P<0.01 ==+ £<0.001
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4. vA 2§ FZFZF W3l wE A%z W3l dAAd (T3-T1)

—

1.1 AZAY 75, $FAAS 925 AW

=o]  zo] (CRv—CLv) &= Aot 29 =o] Ao](JRv—JLv) &
9 =9] %] (OCRv—OCLv) &} r=0.489 23 A#a4
D. 4= ZAAHES WHgte= Aot #9 =o] 2ol JRv—JLyv,
1=0] 2ol (OCRv—OCLv, r=0.45) ¢} 23t AaAL 714
t} (P<0.01).

Ax2 Me' 9 +9 Agle A%xA Me &3 Ag 9 r=0.51(L<0.001), 23
Hwl 2 Fo] 0] (OCRv—0OCLV) ¢+ r=0.33(P< 0.05), &} % o] }o]
(AgRv—AgLv) &= r=0.46 (2<0.01) 9 23 AaAAAE BT}

Sn—Me" BAFE(2Sn—Me" )= dxx"  Me' 9  $37A8 (VRL-Me" )&}
r=0.37, s} 2§ Eol Aol (AgRv—AgLv) 8= r=0.362 Fos FHaA=
75tk (P<0.05) (Table 10).

Table 10. Correlation of skeletal and soft tissue in asymmetry group at T3—T1

VRL—ANS VRL—Me ZRv—-ZLv APRv—APLv JRv—ILv OCRv—OCLv AgRv—AgLv

LELRv—LELLv 0.02 0.13 0.05 0.17 0.15 0.13 0.13
LAMRv—LAMLv 0.24 0.14 0.09 0.06 0.01 0.09 0.10
CRv—CLv 0.17 0.19 0.17 0.04 0.4 45 0.4 8 0.12
VRL—-NT 0.27 0.11 0.10 0.06 0.13 0.06 0.21
VRL—Sn 0.13 0.24 0.08 0.00 0.13 0.15 0.31
VRL—Me * 0.18 0.5 1wk 0.11 0.05 0.24 0.33% 0.46%*
<LELR-LELL 0.01 0.12 0.19 0.02 0.08 0.12 0.07
+LAMR-LAML 0.21 0.11 0.03 0.13 0.06 0.21 0.12
2 sbalr—sball 0.20 0.03 0.02 0.07 0.09 0.04 0.08
+2CR-CL 0.20 0.17 0.01 0.03 0.4 1 0.45%* 0.20
2Sn—Me * 0.22 0.37* 0.15 0.11 0.28 0.28 0.36%

* X0.05  #x X0.01 #=x X0.001

26



—

Rilae

AES Az
2JR=JL) W3S} r=0.32,

F4 Aol 47

S
\&}
o,

BN
)
o,

F A
4?‘2 & BT (£<0.05).
A= (2 JR- JL)*%}EH 0.32,
ekl A T Alel A4 F
E YERT (< 0.05).
}= (2 AgR—AgL) ¥ 32}

A% (2 MUI-MLI) ¥ 3} ¢}

i
ﬂ

9] 9 320] o] (CRv—CLv) ¥ 3}= *o‘%
g3 AAFE (OCRv—OCLv) H3l e} r

1]

AAE (, MUI-MLD ¢} r=0.349)
&) AAHE (£CR-CL) W 3tE et
AAE (2 OCR-0CL) ¥ 3}t8} r=0.38,

(£ MUI-MLD W3}l r=0.349] A#3A

Me "% A2 (VRL-Me") W 3}=
Z4 Aol dd &

=42 F
/ ANS—Me® 3}9} r=0.56(P < 0.001) ¢ 93 A#A7

s
At

o,

H K

0 8

SESY

r=0.51,
r=0.49(P < 0.01),
Zh=t},

Sn—Me* AA= (£ Sn—Me™) H3l=
(P < 0.0D), skt F48A Ato] 4
r=0.53, ~ANS—Me¥# r=0.519] &

GRS

(2 AgR—-Agl)¥ 39} r=0.45
a4 % AAE(2MUI-MLD ¥ 3}
(P<0.001) A##AE B4 (Table

1o
o

11).
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Table 11. Correlation of skeletal and soft tissue in asymmetry group at T3—T1

£ZR—7ZL 2/ APR—APL £JR—-JL +20CR-0OCL £ AgR—AgL £MUI-MLI 2 ANS—Me
LELRv—-LELLv 0.01 0.29 0.16 0.03 0.17 0.08 0.29
LAMRv-LAMLv 0.16 0.05 0.03 0.08 0.12 0.19 0.09
CRv—CLv 0.22 0.03 0.32% 0.39x= 0.06 0.34# 0.29
VRL—-NT 0.16 0.05 0.21 0.07 0.29 0.02 0.09
VRL-Sn 0.07 0.05 0.21 0.05 0.03 0.14 0.26
VRL—Me* 0.02 0.06 0.27 0.23 0.51#x 0.49x=x 0.56%xx
/LELR—-LELL 0.08 0.24 0.06 0.16 0.08 0.01 0.23
+/LAMR-LAML 0.14 0.03 0.11 0.15 0.11 0.10 0.06
£ sbalr—sball 0.08 0.04 0.09 0.03 0.11 0.2 0.14
<+ CR-CL 0.08 0.04 0.32% 0.38x= 0.14 0.34# 0.27
/£ Sn—Me* 0.05 0.07 0.25 0.25 0.45%x 0.5 3 0.5 15
x* /X0.05 #x PX0.01 #=xx X0.001
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b M Re Tl 4w AFAL Nlzow Aol alete] Filol #5 wi
$50% AAHo] UG E 17 W FA (% Aot Ax ASE BaTh
PpHoR FRTE WM 4F EHE 4¥sa AY @ 4w
AZGR A9 Aol wawsk: AxAe AW Az oW wdIS
Avstn ARADE ARk 1ed B AVAES FARGE AzHow
Ndde Bohsher oleld guelE AxA @he FaAel wel old o
AF7} wuldER ol AL PR WAMAAG AW dBAAL
o] g3tel qhe] FHAH wolAt F& F ARAT AxA AR Wl

tiato] ARSI T

HETFE WAPIARL S ok B o] H kel f&sk o]Zls o] &% Hile
w9~ F 218kch(Shah and Josh, 1978; Peck and Peck, 1991; Chebib and
Chamma, 1981; Williamson and Varela, 1979; Vig and Hewitt, 1975; Letzer
and Kronman, 1967; Severt and Proffit, 1997, Farkas and Cheung, 1981;
Haraguchi, 2002). AEFH ARAARCA 29 Fx2ES HgA 59
AEE wotsty] Sleide A oFed 9 FRIAY &S wWol A
A HEst VEAE AAEoF sttt Letzer 9F Kronman(1967), Svanholt 9+
Solow(1977) % Peck ©(1991)2 9 latero—orbitale JAHS F3
ZlEdoem  AREsEIth. ey ARSFHE O HARA ARl b B &
Adst7] f1sk 71EA e e AR Major 5 (2003) 9] ATtellAl latero—
orbitale ©] &% AX|3} HYErb FA4 dvis AHE Wela FA4 A&7
=2 greater wing ¥ superior orbit & WA FH$ AAXME 9 J|FAoE
FHAIL Johnston(1991)2 w2le] 33 o7t 7IEAdel &= vE F
Atht=s AS Aeta 7P AES % 7]EAdS greater wing ¥ superior
orbit ¢ waH HeE AAFT AMojzt AES WStk old & Aol =
greater wing ¥ superior orbit & waH FHE AAHAE FH J|FAHO=E
g8ttt

T2 7l oAy ATl oekstAl AAske] ARESSi=Hl crista

galli oA 3 7149 45 WelAY Masuoka, 2007), sella o F474 3
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ANS & <43t A& (Vig and Hewitt, 1975) /\}%3}7]‘: st e
Crista galli o %7 A9 IAE7F 2 &3 ANS & v|tjHo] ddy =
ASH oA 2 ATFelM= AR #3871 %ﬁ“’ﬂ/ﬂ yd e 34

71%4 (VRL) 2.2 A steih.

JRER pRARAE dz4d Pt @ BdHA gonz W
=

AR S Sl el 23 o ol WgtE Btk AW d=Akxls Fal
AxAs SHste A 3 A2 tds 2 A2l JAer xdst= A
el di=ro] e ¢ ATk S ARl ] AR TR AR AR A |
ear rod & ©| &3 #z AAE A 2H}A G ARE AE wuir;
Bl wgke] whel & zto]lE XY 4 vk (Farkas, 1980). Bishara

5 (1995) & TEAMRIeA S FTFE vAE T8 210 = Ao wHE
AR} Aglel g & zpolE Aot on thido] FhHgtela Hojda=

Aol AA uv=thal siglth o'l gRle]l o8 yEtd ¢ Qe AE #9017
A8 d= ARRE AE W facebow & ol&3te] wE XE LA
AAAZ L 2 ARRleA T3t AYE SAste] Fyde B T AR
BAs A Aoz Qg 9xE FolxH: wHIth dxA HUE ST
7Aoo w  FE FTE¥ TS d4dst  interpupillary  line & 4%
7l (HRL) 2= dAskith o] 7l:de Ay A9 Baste] njd kAt
PR sk B S 2 TEy HolAl &7l Sl FHeke B Head
posture & 3oldta RAS 4 Qlo] YV|EAH o R B3ttt (Ferrario, 1993). 9&
Azl A 4 VA ARE 8 7Y SAdA Y o=

ek,

FEsHAl YEbdeE AS &3 A 2001, < 3(2001),
Kim # Cho(2002), Vig and Hewitt (1975), Edler 5 (2002)°] ®.o}Flt}.
AujAel o] Fuide wet vtfH A AT E2 AEVt wA s

WA} EI% ok ek | g2 40

i
&

oX,
o
2
=
f
H
I
rif
-
il
)
_\g
o
ri
12
M
>
2
2
X
T
o
T

r

(o]
1
Y
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Abal 1 gkt

AW Qw27 0L olFolok S H§ BEA TERETH A A £

TxER o] B % v dumde] #$ Aol 24 TxEe B3 W9
V54 T2E Aold AxER ueh} W wdgde mdad A o
dnstd pzee md AL 27 dd HdF g 02 IE8e F&
A(TDol Mosuy F4d 2249 zygoma 9 #F 99, dAzge AR
P>

005) 42 io} ztol= Abotol A 1.23£0.48mm, aFetS 3.50£0.76mm O
% b FeE AlelE Bdvk (P < 0.01). Aot %*‘4 %2 ANS 9] 43 A
2ke] (1.07mm) &} )55+ Ax4 nose tip, Sn 4 %‘ A= o] (1mm) oA
Folgh zkolE K (P < 0.001) skete] FAlel Sl Ax4 Me o % 71¥
zke] (7.6mm) 2 &=+ Adx2 Me' o % A xPOl (5.49mm) 7} 1% kel
fFrolsk zkolE BT (P < 0.001). °]ALX FA=elA HOE UHETH
ol AXvke AR AxAERY AxAeA HtA e AE7E Arhs
Haraguchi(2002) 2] dA7¢} 5Lk @i}g Ho]FE=Qlt) (Table 2, 3).

T2-T1, T3-T1A7]el A A%x4 Meo +HA87F 1.3mm, ANS—Me]
AAME7E 1.69°% P < o.om#%oﬂﬂ FrelskAl WstE A" Masuoka (2007) 2
T dd Ao th3t Aol oshd 3.5mm, 4% ©olske] WeE uthFolgt
Astr] o 7] wiitel] YA ®E FAlERksttt (Table 4, 5).

T2-T1, T3=T1A7]e] vt oAM= & Mol HH S Hold Aotz
wEEd gwogkeke] {9 WEly g4 dojytt (P < 0.01). FEel 9
AT ot VA=, EH, sttFor UHeTs 1 ool Frteke @
BT o]Re Tl sletEor UYyS4E ¢ & ndhAS Hdg

s}

o.
d

)

1

¢

-

o
oo Aot o

i

Servert®} Proffit®] A9 AXst= AFHE HUH(Table 6, 7). F= 9
W3t 5 T3-T2A7]el 5+ oA EF AxAd dxzAe Fost ©
HolA ekttt
T3ellA = % vdd 2534 Hd 259 71}0]% s B Zygoma$h
Hl 3 o, w3 e] 74 Fo] Aolgh AALE A8 e FEeA I1F h
%91?_5} 2ol 7t 9}21‘:} (P < 0.05). Zygoma$%} H]*ﬂ?‘ T1ellA zte] 7k gl
P < 0.01 FFolA F83% zolE EAJH. o]y
H| of % %94 weEH AAe Wd I el steE Astel el ol

ot

il

3}
QT
KX
.
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guE A& B £ QU /A% AIE wol: uUnA FEMm

o2 (Masuoka, 2007; Padwa, 1997)°]3s}le] =}o]lE Ho dAHO=Z 2Julr}

avn @& FE QAT e A kol Aolsh Med #¥ At nE
FASRG A dEt wOE FES dE okt wuEe EAwthe
Edler(2000) 9] 979 Aahe 2%E wolFqrh 1o AxAdAE 1%

b abol7h A HTE 50%0]7 Aol FElgh lﬂMOl A=A A ERA] ok
Ang Holm JgH o R wrolEd whet
8,9).
obd M|t & A st AxA wEtel oo Futd Axz W3l
AVAS AFEA Je FH9 mol Aolwz= ot FH§ Folxol(JRv—
JLv)¥stel r=0.44, w3EH ¢ Fo] 2ol (OCRv—OCLv) ¥ &8}t r=0.48%
fFrolst AHd S Btk (P < 0.01). &2 HAAFE (£ CR-CL) ¥ gk Aot ¢
o] o] (JRv—JLv)W3tet r=0.41, wgdHH HEF  F0]Ao] (OCRv—
OCLv)®&}ts} r=0.459 o 44 s Btk (£<0.01) (TablelO, 11).
A= Artmst #F9 Fol zpol= Aot VA= wdBEe He 74 Fol
zho]l gl A FEgFE e HAIAE HolFed oA ki Bt g

s rL O

BAxAY A ZTHEA I we= RS &
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Abstract

Evaluation of the facial soft tissue in the frontal view

after surgical correction of facial asymmetry

JeongShin Park
Department of Dentistry

The Graduate School, Yonsei University
(Directed by Professor Kyung—Ho Kim, D.D.S., Ph.D.)

The purpose of this study was to compare the asymmetric proportions in
the maxillofacial hard and soft tissue between asymmetry (AS) and
symmetry group (S) at T1 and T3, and to assess the relationship of the soft
tissue change to hard tissue change after the orthognathic surgery. PA
cephalograms and frontofacial photographs of 62 adults(19 symmetry, 43
asymmtery) who had skeletal class III and had undergone maxillary LeFort I
and mandibular IVRO were taken preoperatively(T1), 1 month
postoperatively (T2), and 6 months postoperatively(T3). Measurement
categories were established and the changes of vertical height difference,
horizontal distance and degree were researched at T2—T1, T3—T2 and T3—

T1 on PA cephalograms and frontofacial photographs respectively.

1. Measurements of the zygomatic arches and nose apertures of
midface on PA cephalograms had no statistically significant
differences between AS group and S group at T1 (P> 0.05).

2. The vertical height differences of both side landmarks increased
from Maxilla, occlusal surface to Mandible. The changes by surgery

also increased in same manner.
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3. The AS group showed no significant differences from S group in the
vertical height difference and the cant of occlusal plane at T3 (# >
0.05).

4. The AS group showed no significant differences from S group in the
horizontal distance of Me and height differences of antegonial notch
(P<0.01).

5. CRv—CLv change was related with the JRv—JLv change (r=0.44)
and the OCRv—OCLv change (r=0.48) at T3—T1 (< 0.01).

6. Lip cant change was related with the JRv—=JLv change (r=0.41) and
the OCRv—0OCLv change (r=0.45) at T3—T1 (P<0.01).

7. The horizontal distance change of soft tissue Me"~ had relation with
horizontal distance changes of hard tissue Me (VRL—Me, r=0.51) (P
< 0.001) and the AgRv—AgLv change (r=0.46, < 0.01) at T3—T1.

8. The degree change of soft tissue Sn—Me" had relation with the
£ AgR—Agl. change(r=0.45), 2~MUI-MLI change (r=0.53), and
2 ANS—Me change (r=0.51) (< 0.01) at T3—-T1.

Comparing the changes of the vertical height differences, the horizontal
distance and the degree of AS group with that of S group on the PA
cephalometric radiograph and frontofacial photogrgaph, upper 1/2 face
showed no significant differences between two groups. Lip cant change was
related with the change of maxilla and occlusal plane. Soft tissue Me change

had the relationship with 2 AgR—AgL and hard tissue Me" changes.

Key words: skeletal asymmetry, soft tissue asymmetry, lip cant,

posteroanterior cephalogram, frontofacial photograph
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