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Figure 1. Schematic view of PNS rotation
A. Pre—operative schematic view

B. Post—operative schematic view with yaw rotation
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et Wt 9 AxA stet ¢4HE Vo= st 3 uYlH (Transverse
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1. 9]¢tz (External canthus, EC) : AF¢rd ¥ sfekrdo] whvps 21=2] A (ECR =

L. Y4578 (Upper stomion, UStm) : <=9 #H3 T7Hd (bUStm = & A,

o, AxA slet 4R A (Soft tissue gonion, SG) : HH =2 Ao F22 o)A
UStms Avs Ad dx4 stef 24504 tdadda wv= A (bSG =
% A,aSG = ¥ ¥, SGR = +5, SGL = =)

a. dx27 sfel o] =9kA (Soft tissue mandibular midline point, SMm) : Q32 o)A

ato}t o] -9 F4H (bSMm = & A, aSMm = = §)



. % 714 (Horizontal reference line, HRL) : &= QJ¢tztS 43k A
2 et ZFAA (Soft tissue midsagittal line, SMSL) : %45 9|7+

=
AAT M FF FHAL 1FOR 54 o|FRIUA 2FS AuE A

. AxA sket o] R WME (Distance between SMSL and Soft tissue mandibular
midline point, DSm) : SMmelA SMSL7}#2] 4% Azl (bDSm = % #,
aDSm = = %)
LAz stet olF W9 e Wists (Variation in distance between SMSL and
soft tissue mandibular midline point, ADSm) : F% AE SMm oA
SMSL 7141 ¢ =33 A2l ¢] M3te (ADSm = aDSm—bDSm)
. AxZA FFet 4% v H % (Distance between SMSL and Soft tissue gonion,
DSG) : %3 SGelA SMSL7ZHA S 3718 zto], Az oA 32 nt)3 9
A% (bDSG = = A, aDSG = & ¥, DSG = DSGL—-DSGR)

H

&2k (Variation in distance between SMSL

and Soft tissue gonion, ADSG) : F& A% 9= SG oA SMSL 71# 9]

AzxZ skt olF WMEF(DSm)o] 2.0mmE =¥ uw HgiFHo] 9l HAoE
dasiion, &, ¢ AdxA skel -4 HYAF (DSG)°] 2.0mm oldd
43 ¥ A (transverse asymmetry)©] Q& ZAo2 Hosditt. AZFTEHLS
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Horizontal
reference line  RPm

(2) 4% FRAS YA
(Figure 3)
skt oo mitlY AEe Adots udEw VlevlE ASE] Slske] AR
T AR ARE o] gkl o, ofgj gl ol ASHE dAst] A&
7HAS 7I=H
7. 54 (molar point, M) : et Alhx9 <4 5 w549 bM = = d, aM
=% % MR = %3 ML = &)
stebz olF-o] T4 (bMm = = A,

o} (Menton point, Mm) :
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. Lo (Latero—orbitale) : &4 <2} =% 71dA] 2} 814 (oblique line) ©]
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W Z7] (Crista galli, CG) : AFZol|A A= Fx3o =2 HA

e

AB¥)=(Anterior nasal spine, ANS) : 2702 AlelFo] HdWrorw =3y o]

FAAE T 7 A i Sk Wde] JAHS RS 5 = =7]. (bANS

. AZxA obd =244 (Midsagittal line, MSL) : ANS9} CGE 43k A
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oFelFel 9T LoZ At A
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lineel Al M7HA1 9] A A= ] 2, ¢ zto] (bDLoM = <% %, aDLoM = & &
DLoM = DLoMR - DLoML)

DAY E w771 WelsF (Variation in distance between Lo and M
point, ADLoM) : &% A% Z-line oA M 71x19] +=AAZ F, ¢ A9
W85 (ADLoM = aDLoM~—bDLoM)

. Az ster olF W% (Distance between MSL and mandibular midline

point, Dm) : MSLelA Mm7+#] €] %3 A2 (bDm = %= A, aDm = & %)



. AxA kel olF W EFe] W3 (Variation in distance between MSL and
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Midsagittal line

Figure 3. Reference landmarks and lines of the hard tissue
(3) 3t % vt F3 &7 (Figure 4)
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<T3> <T4>

Figure 4. Classification of facial asymmetry according to the relationship
between hard tissue menton deviation and soft tissue transverse

asymmetry (T—Classification)

(4) A &4

=AY 39 2ol= HAE] 93| paired t—testS AFegon z+ W59
44 7ol Pearson correlation test 7F AFEEHITE FHWSol id
SYWse S Hrhstr] flete]l @ I AREAH v 3|40 AREE AT
EA T2 3L SPSS PASW version 18.00] A}&-F 1t}
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A TO~T47A vlmd 18 BE¥E

o
FEH ol fld 699 AF B & Folk tFdol FAHT & F BltE o]
ZHES FAE 20%90H T47F 10%= 7HE Btk & AT TRl &%

kel BxE v 3t (Figure 5).

Table 1. Incidence of facial asymmetry with mandibular prognathism according

to T—Classification in preoperative & postoperative patients

TO T1 T2 T3 T4

Preoperative 6 8 3 6 7
(N = 30) (20.0%) (26.7%) (10.0%) (20.0%) (23.3%)

Postoperative 24 1 1 1 3
(N = 30) (80.0%) (3.3%) (3.3%) (3.3%) (10.0%)

12



<A> <B>

Figure 5. Proportions of the T—Classification
A. Preoperative patients

B. Postoperative patients

2. 7€ A - F @A HdE 249 4

h

() 42 A - F A28 0oy 229 4

WHel AxE AxF ASFE st Hd 9 wsEs AEsiiion
Adizks FAste]l vustda A= w3t 2 (Table 2). #xdols Bt ol F
WHelgFo]l 3.65mm, Bt ot wFFH 7E7|= 1.38mm, Hd FEAIHEFS
3.83mm% L E=Fo= 247 0.45mm, 0.88mm, 1.22mm$ith.

= ==
AxA AZFE F FRuUFF] b For] o M Mako] Y Avk
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Table 2. Comparison of menton deviation, Maxillary cant and transverse

asymmetry in preoperative and postoperative patients (hard tissue).

Unit : mm
Menton Maxillary Transverse PNS
Deviation Cant asymmetry movement

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Preoperative 3.65" 3.42 1.38" 1.34 3.83" 3.84

Postoperative  0.45" 0.88 0.57" 0.57 1.227 127 1.64 0.63

Change 3.20 2.96 0.82 1.30  2.62 4.02

“P<0.01(by paired t—test compared with preoperative and postoperative)

S.D. : Standard deviation, PNS : Posterior nasal spine

Table 3. Comparison of menton deviation, transverse asymmetry in preoperative

and postoperative patients (soft tissue).

Unit : mm
Soft tissue Soft tissue
menton deviation transverse asymmetry
Mean S.D. Mean S.D.
Preoperative 3.40™ 2.96 2.88" 2.62
Postoperative  0.38™ 0.67 1.23" 1.12
Change 3.01 2.64 1.65 2.73

“P<0.01(by paired t—test compared with preoperative and postoperative)

S.D. : Standard deviation,

(@ 4% 24 F 425 ugY 229 4

}-

=
o

A D ASFS AESHY O

e
e

Aol AAE AxA A of o 2
ddigke Fotel wlwsla daks va3t 2 (Table 3). 3¢ Hw x4
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o] W go] 3.40mm, B VXA FHU|YAFES 2.88mmAT =
0.38mm, 1.23mm3%itt. Ax2 FHu|d o] Al o] M

o A
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ot N
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Table 4. Correlation among the changes in soft&hard tissue menton, soft&hard

tissue transeverse asymmetry, maxillary cant, and PNS movement.

AdHard Asoft
4Hard A Soft tissue tissue AMaxillary 4PNS
tissue tissue
transverse transverse cant
Menton Menton
asymmetry asymmetry
AHard
tissue R? 1 915" 692" 465" 642" -.025
Menton
ASoft
tissue R? 915" 1 670" 387" 529" 017
Menton
AHard
tr:rllssiueerse R? 6927 6707 1 511" 637" 176
Asymmetry
Asoft
tr;?/‘;erse R? 465" 387 5117 1 3947 311
asymmetry
JMS:rllltlarV R? 642" 529" 637" 394° 1 -.243
APNS R? -.025 017 176 311 —.243 1

“P<0.01, P<0.05 (by Pearson correlation analysis), R : correlation coefficient

A Axd vdd a4zt o|WiwF Al 4] (Pearson correlation
analysis)= Al&stlom Ays oF3 ZdtH(Table 4). FHIF9 S
Alelatal BE v 2 fregnkst Az EAER oM (P <0.05 or P
0.01) Ax# olFnidiyge wWstel AxA olFuuFe Wt M w2

2]
FadAE Bl

B>
L
-3
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3714 el

29kth(Table 5).
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Table 5. Simple regression analysis result of hard tissue transverse asymmetry
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.031
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“P<0.01(by ANOVA)
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0.6200.2 oW © FATA ] AR o FAXSZ F35tH(P <0.01).
o] Bye|x Ztzke]l v e ae] tist xS (standardized coefficients) &
Jota wesw 7]&7) wWEso] 04412 M3 2ow BAFHCZ Fosdnt (P
<0.05). FH= 3R Af W IARAdAN= AEEgo] gIoy tF

A= o] Bl 7]k Bt 9lew EAHCE fFolsklth(£2<0.05).

Table 6. Multiple regression analysis result of hard tissue transverse symmetry

Colli it
Dependent Independent  Standardized t (;t;I;ieSiI;(l:y R? F
variable variable coefficients (P —value) (P —value)
Tolerance
4JPNS 293 2.314 912
' (0.0299) ’
AHard
tissue AMaxillary 2.668 14.134
441 536 .620
transverse cant (0.0139) (0.000™)
asymmetry
AHard tissue 2.595
416 . .569
Menton (0.0159)
“P<0.01, " P<0.05(by ANOVA or t—test)
(3) =7 FHu|d A g d<& IJAEY
ste} dzd FRuldFe] TS AL FuF HAF, Job aFFA 71979
WeleF, Az o] Ryt 374 Q4 Zhzbel tiEl] W 3| AEAE Akl o
Ans e @otH(Table 7). AokE a@dd 7127 Astdn 224 oy

0,097% Aol ydgtom FAHOT FoJsA sk

17



Table 7. Simple regression analysis result of soft tissue transverse asymmetry

Dependent Independent R2 F
variable variable (P —value)
3.004
APNS .097
(0.094)
ASoft tissue .
AMaxillary 5.150
transverse .155 B
cant (0.0319)
asymmetry
AHard tissue 7.710
216
Menton (0,010™)
™ P<0.01, "P<0.05(y ANOVA)
(4) A=x3F FFu|gAR gt oF IAEY
Az4 sHugH] dFe WAL FuI AL, Aot PR 187
Wakg, AxA oludIF b 2xE RF EINA oF HAR4S

Agstd o 1 Ay tey 29tk (Table 8). thaadd ¥4 A3 371X
g7 595l gl FAHAG. N 247t BT EdH A4S
AwE RS 0.3732 o AEAY Agrt zlow EAHo=
TP <0.01). o] REFeA vt e et EF3A S (standardized
coefficients) &= FH|= 3| @&o] 0.3952 7} #How EAZHOZ Fostdvh(P
0.05). FHl5 A=) Af "G FARAAAE AWEe] gldey tE
s|ARA A= o] BFe] Z]ojshi vyl qlow FAHOE felaith(P <0.05).
UHA e4xE SAACR fod AdE dA Kdte] FXAAE FIke] b
fFole eag Auste tF RS oA AdEden I Ade osd
29kt (Table 9). o] Ryl L Ax2 ojRujth e wMalako] AAHG v R
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Table 8. Multiple regression analysis result of soft tissue transverse asymmetry

. Collinearity
Dependent Independent  Standardized statistic R? F
variable variable coefficients (P —value) (P —value)
Tolerance
2.427
APNS .395 . 912
(0.0239)
4 Soft
tissue A Maxill 1.486 5.165
axiiary 315 536 373
transverse cant (0.149) (0.006™)
asymmetry
AJH i 1.322
ard tissue 979 3 569
Menton (0.198)

“P<0.01, P<0.05(by ANOVA or t—test)

Table 9. Multiple regression analysis result of soft tissue transverse asymmetry

after backward removal

Colli it
Dependent Independent  Standardized T Zt;rtli(::; Y R2 F
variable variable coefficients (P —value) (P —value)
tolerance
2.665
ASoft A4PNS 432 e 941
. (0.005™)
tissue 331 6.688
trans"ertse AMaxillary 109 3.076 ol (0.004)
asymmetry cant ' (0.0139 '

“P<0.01,P<0.05(by ANOVA or t—test)
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Abstract

A retrospective study of the transverse mandibular asymmetry

correction by transverse rotation of posterior nasal spine

Jae—Seok, Lim
Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Hyung—Sik Park, D.D.S., M.S.D., Ph.D.)

According to previous study, remaining of transverse mandibular asymmetry
1s most frequent type of postoperative facial asymmetry. It is difficult to correct
transverse mandibular asymmetry only through the correction of chintop
deviation and maxillary canting. So, consideration about horizontal movement of
posterior nasal spine (yaw rotation) is necessary. But there are only a few study
of case report about yaw rotation.

In our retrospective study, we have verified effectiveness of yaw rotation to
correct transverse mandibular asymmetry. 30 patients(M : 13, F : 17) were
included based on the following criteria strictly: 1) Mandibular prognathism 2)
Lefort—I + BTOVRO + Yaw control by using same diagnostic and surgical
protocol; 3) no associated craniofacial anomaly; 4) fulfillment of clinical and
radiographic data of 6 month follow—up. The preoperative and 6—month
postoperative data were compared and analyzed retrospectively, following result

were obtained. Paired t—test was performed to testify difference between

32



groups. Pearson correlation coefficient was used to evaluated correlation in
variable. In order to testify influence of independent variable to dependent

variable, simple and multiple regression analysis was performed.

1. In the result of classification, 80% of total patients were classified to TO
type. So transeverse mandibular asymmetry has been corrected in most
patients. This showed the better result comapared to previous study without

yaw rotation.

2. Menton deviation(soft and hard tissue), maxillary canting(hard tissue),
transverse asymmetry(soft and hard tissue) were significantly

decresed (p<0.01). Mean amount of yaw rotation was 1.64mm.

3. Correlation coefficient was significantly higher in menton deviation
change (R®=0.915) than in transeverse mandibular asymmetry change
(R®=0.511). It is mean that transverse mandibular asymmetry correction is

more difficult than menton deviation correction.

4. Hard tissue explanatory power of yaw rotation in simple regression analysis
was very low (R°=0.031) and had no statistical significance. But hard tissue
explanatory power including yaw rotation in multiple regression analysis was

higher (R®=0.620) than any other simple regression analysis.

5. Soft tissue explanatory power of yaw rotation in simple regression analysis
was very low (R*=0.097) and had no statistical significance. But soft tissue
explanatory power including yaw rotation in multiple regression analysis was

higher (R®=0.331) than any other simple regression analysis.
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6. Even if considering yaw rotation, there were patients who remain transverse
asymmetry. Therefore additional soft tissue analysis is necessary to achieve

symmetry such as 3D—CT evaluation of muscle volume change.

Based on the results above, more precise correction of transverse

asymmetry would be possible by performing yaw rotation.

Key words : TML —Classification, facial asymmetry, mandibular prognathism,

yaw rotation
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