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MSR plane

" FH plane

Fig 1. Formation of three-dimensional image. A, Three-dimensional reference planes constructed in this
study (MSR plane, midsagittal reference plane; FH plane, Frankfort horizontal plane); B, three-
dimensional image of maxilla; C, three-dimensional image of mandible; D, three-dimensional image of

soft tissue.

reference plane, MSR plane)< 4% 351t}
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Table 1. Description of landmarks used in this study

Hard tissue
Anterior nasal spine (ANS) The tip of the bony anterior nasal spine in the midsagittal plane
Menton (Me) The most inferior point on symphyseal outline
Condylion (Cd) The most lateral point of the condyle head
Gonion (Go) The most lateral point of the gonion area
Soft tissue

Subnasale (Sn)

Soft tissue menton (Me')
Preaurale (Pre)

Cheilion (Ch)

Soft tissue gonion (Go’)

The point at which the columella merges with the upper lip in the midsagittal plane
The most inferior point of the soft tissue outline of the chin

The most lateral point of the soft tissue facial outline in front of tragus

The most lateral extent of the outline of the lips

The most everted point of the soft tissue outline of the angle of the mandible

Table 2. Definition of linear and angular measurements constructed in this study

Hard tissue

(6 to FH'op) - (6 to FHue)

(£Cd-Go to MSR) - (£Cd-Go to MSRaev)
(£Go-Me to MSRo) — (£Go-Me to MSRuw)
Occlusal plane to FH

Me to MSR

ANS-Me to MSR

Maxillary height difference (mm)
Frontal ramal inclination difference (°)
Frontal corpus inclination difference (°)
Occlusal plane canting (°)
Menton deviation (mm)
Menton deviaton (°)

Soft tissue
Lip cheilion height difference (mm)
Frontal ramal inclination difference (°)
Frontal corpus inclination difference (°)

(Ch to FHop) - (Ch to FHaw)
(£Pre-Go' to MSRep) ~ (£Pre-Go' to MSRae)
(£Go'-Me' to MSRyzp) - (£Go’ -Me' to MSRae)
Lip line to FH
Chin deviation (mm) Me' to MSR
Chin deviation (°) Sn-Me’ to MSR
opp, abbreviation of side which is opposite to the chin-deviated side; dev, abbreviation of chin-deviated side; "FH is the

horizontal plane that connects the right and left side porion with the right side orbitale; 5 MSR is the vertical plane that passes
through the crista galli, anterior nasal spine and opisthion.

Lip canting (°)

difference, frontal ramal inclination difference, AA3At}t (Fig 2, Table 2).

frontal corpus inclination difference ¥ 3712 %=A4
AZ3E3} lip canting, chin deviation (mm), chin
deviation (°) & 3709 @dA AZIE 5 F=23 9
retx EAL Y= 6719 dxF YL JEL
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Fig 2. Three-dimensional measurements constructed in this study. A, Maxillary height difference; B, lip
cheilion height difference; C, frontal ramal inclination difference (hard tissue); D, frontal ramal inclination
difference (soft tissue); E, frontal corpus inclination difference (hard tissue): F, frontal corpus inclination
difference (soft tissue): G, occlusal plane canting; H, lip canting: I, menton deviation (mm); J, chin
deviation (mm); K, menton deviation (°J; L, chin deviation (°). The measurements are described in
Table 2.

o]|F& Z4x9 % Ao|F frontal ramal inclination A3t 2 71E% o] o] F+= ZtEE menton devia-
difference, HHAA BHHS w 3lotZA A4 <] tion ()22 sttt ol 671 AZHE F 2
gonion® mentonS G2 AT £32 J|EHHo $-Zo] FHF o] A FE AL o|FHSY vy
o|F= Z %9 & o] E frontal corpus inclina- ZoA o] FHYSE W o2 g FHglel ¢
tion difference® A 2l3tHt}. =& FH planed] ™ ol A2d g5 ZAfoe 2 g vdA A=
3 ot F& AYTAS AFF wPU AE  FEIAL

€ occlusal plane canting, ©]%-¢ A9 A= E 7} AzA 9 AZFEL FH planed] W3l st +¢
at7] S8 2 71EHHAA menton7tA 9] ARE o £33 chelhonﬂ}xl«l #2173 AolE lip
menton deviation (mm), ANS®} mentons QA3 cheilion height difference, oA Hgt= o ke
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Table 3. Comparison of hard and soft tissue measurements between the menton-deviated and the opposite
sides

tA] 01717, &

g
1=

CHXI&Al 36 35, 2006E

0.

Hard tissue
Maxillary height (mm) 4570 + 497 4681 t 476 L1l £ 154
Frontal ramal inclination (°) 10.06 + 465 1479 + 410 473 + 483"
Frontal corpus inclination (°) 3385 + 309 3962 £ 2.82 576 + 466™
Soft tissue
Lip cheilion height (mm) 52.04 + 363 5410 + 343 206 + 150™
Frontal ramal inclination (°) 1093 + 461 1294 + 463 196 + 415"
Frontal corpus inclination (°) 4316 £ 3.30 4640 + 328 325 + 3.09™

n, indicates number of subjects; SD, standard deviation; ** p < 0.01, ***x p < 0.001.

ool 91X 3 preaurale?} soft tissue gonion©] ©|
FE A3 37 71EHHe] o] Fe 429 FF Ao
£ frontal ramal inclination difference, AH A H
%2 of FA PRSI A EAE Y1 e 92T
2] soft tissue gonion} soft tissue mentons &2
o A3 53 7|EH W] o] R 4R FAf Aol &
frontal corpus inclination difference® 7 2|3}ttt
E3 FH planed] thel] 255 79 23E& A28
d&X ZAEE lip canting, 922 o3 He F

£ Hrist7] H8l 4 71EHHAA soft tissue
mentonZ7FA] ] A& & chin deviation (mm), subna-
sale9} soft tissue mentong QA3 X3} 43 71
HHo] o]F& ZEE chin deviation ()22 B <J3}
A

BAEA

Ael AZY2 AL 01 mm B2, 4T A2
2e] A% 01° 92 27} A2el] AzY $A 3
Azd 2o ASFBHE AL, shetBe
o|FHAZH WHHE AZX T Ao|E Golr)
98te, AZ# 9 maxillary height, frontal ramal
inclination, frontal corpus inclination 53 %32 ]
lip cheilion height, frontal ramal inclination, frontal
corpus inclination Fol thal o] FH ¢ &3} wic)Z9
B @Y TEAAE T2, paired t-testZ A 85}
o fozt d5E HAATE £ t-testE 53t
BZ27 BN dz7 249 AZdE7HY 93

»% A9sdch
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73 Z 3 o] A maxillary height, frontal ramal incli-
nation, frontal corpus inclination % 37 &= i3l
sletZ9] o|EH Y S Wi &L TR ASX
atol & v md 2, A 5 BRoA FAZLE &
o3 zpol7t AHHII T

T3 d2Z A= lip cheilion height, frontal ramal
inclination, frontal corpus inclination % 37} &l
3 cl5HST wEE TR AZR Y
Zpol & Hlu e A Al 5 EFdA BAZLE

o Zol7t #ZHUY (Table 3).

BAz2A ASYEFN Az ASFELY Aolg
Lolr 7] 93t t-testE ABTF 2, 6719 ASF
B BRA BAFCR o3 Apol7t BEEHUTH

AzA 9] chin deviation (mm), chin deviation (°)
e f3HE Z%E2 9 menton deviation (mm),
menton deviation (°)2}] A&X] 592 mm, 491°Et}
Z& 503 mm, 3.79°F Yehfo] o| R B AxA
o Hj& dx2e] vA Fxrt AEE BETh w3
stebA| o} sletEAlY ASFYEQY  frontal ramal
inclination difference, frontal corpus inclination
difference®] A&X] 473°, 5.76°d] H&] dLHe A
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Table 4. Comparison of mean and standard deviation between the hard and soft tissue measurements

MHD (mm) 111 £ 14

206 £ 1.50 Hx

LHD (mm)
FRID (°) 473 £ 483 FRID (°) 1.96 = 415 sk
FCID (°) 576 + 466 FCID (°) 325 + 309 ko
opPC () 079 £ 199 LC 264 + 233 otk
MD (mm) 592 + 336 CD (mm) 503 = 3.09 ok
MD (°) 491 + 298 CD () 379 £ 242 ok

SD, standard deviation; ** p < 0.01; #** p < 0.001; MHD, maxillary height difference; LHD, lip cheilion height difference:
FRID, frontal ramal inclination difference; FCID, frontal corpus inclination difference; OPC, occlusal plane canting; LC, lip

canting; MD, menton deviation; CD, chin deviation.

A & AZA 7t 247F 1.96°, 325°F e o]
ZA R Az v =t A FEHY
. 231} lip cheilion height difference, lip canting

de AAze #dEE ASgE A 74
2.06°, 264° =X, 422 ASYE<] maxillary height
difference, occlusal plane canting®] A=%] 1.11°
079°Et}t A Vel d& FHAME g5 HAR3
B} Az vAe] o A Jelgth (Table 4).
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Comparison of asymmetric degree between maxillofacial
hard and soft tissue in facial asymmetric subjects using
three-dimensional computed tomography

Wang-Sik Kim, DDS, MSD.® Ki-Heon Lee, DDS. MSD, PhD.”
Hyeon-Shik Hwang, DDS, MSD, PhD°

The purpose of this study was to compare the asymmetric degree between maxiliofacial hard and
soft tissues in individuals with facial asymmetry. Computerized tomographies (CT) of 34 adults (17
male, 17 female) who had facial asymmetry were taken. The CT images were transmitted to
personal computers and then reconstructed into three-dimensional (3D) images through the use of
computer software. In order to evaluate the degree of facial asymmetry, 8 measurements were
constructed as the hard tissue measurements while 6 counterpart measurements were taken as the
soft tissue measurements. The means and standard deviations were obtained for each measure-
ment using 3D measure, then t-test was used to investigate the differences between each hard
tissue measurement and the corresponding soft tissue measurement. All measurements used in the
present study showed statistically significant differences between the hard and soft tissues. The
degres of soft tissue asymmetry was smaller than that of corresponding hard tissue asymmetry in
case of chin deviation, frontal ramal inclination difference, and frontal corpus inclination difference.
On the other hand, the degree of soft tissue asymmetry was greater than that of underlying hard
tissue asymmstry in the measurement of lip canting and lip cheilion height difference. The present
study suggests that asymmetric differences of hard and soft tissus is observed in faclal asymmetric
subjects, and thus soft tissue analysis is needed in addition to hard tissue analysis when making
an evaluation of facial asymmetry.
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