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Three dimensional CT analysis of facial asymmetry
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ABSTRACT

Purpose : This study aimed to identify the range of normal facial asymmetry using three-dimensional CT and to

develop a simple method of diagnosis of facial asymmetry.

Materials and Methods : Twenty eight adults with normal occlusion (16 males and 12 females; mean age 24 years
and 1 month) were selected, whose faces were assessed to be symmetric by an orthodontist. Three-dimensional
reconstructions were obtained utilizing spiral CT scans and an oral and maxillofacial radiologist evaluated nineteen
anatomic landmarks in three-dimensional coordinates. Facial asymmetry index of each landmark was caluculated.

Results : The range of normal facial asymmetry of each landmark was identified using mean and standard deviation

of facial asymmetry index.

Conclusions : The range of normal facial asymmetry identified in this study may be used as a diagnostic standard
for facial asymmetry analysis. (Korean J Oral Maxillofac Radiol 2007; 37 : 45-51)
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2. ATure

AR g AdPAA e A Light Speed QX/i (GE
Medical system, Milwaukee, U.S.A)E A}&-3}ed A3 A
AR Z A S5t AF N RS Frankfurt 429
Hol uige] o] HEE AFHIAE Fdd el &
3l Xde AHFAe] HIAA] A% dXHEF =
5 AANRG. 227 L ganry ZF= 0°, 24 matrix
size 512X 512 pixel, 120kV, 200 mAE 3} ow, 2.5 mm
thickness, slice pitch 3, &< A|7} 12-15%, Ao} (Field of
view) 180 mm=. gte} Aufo 2 BHE| FletFo] 2T ¥ 3F
=2 3lgvh 1.0 mm slice thickness= Digital Imaging &
Communication in Medicine (DICOM) sl 2. JAS =
3 AQe AFEZ 24 APt

3ARGA AT D B B B TR
F oAt 3R AT EH ] Vworks 402 Vsurgery
(Cybermed Inc., Seoul, Korea)Z A}&3}ed AJsllaiedc)
Vworks 408 ARg-ste] Iddddg 3x494) A7
% )4 g AHS 59T (volume rendering). 4 A %] (thresh-
old value) 12604 F =we]] g SSDE FE3}eiv).
MPRel[A A&A ] X5 DAL Adast $4494
WA 3zt o2 FA8HA SSDe| AS3 (landmark)E&
A 351 v} (Table 1).

Zr A& 339 Fahe d47] 8 M= £xl9 A
e WL SSDeM HAFIA. £ 7)EH ™ (Frank-
furt horizontal plane, FH plane) 2.2 #-%Z poriond} <
Z orbitale Al Hoz FAH HAHE Aot A4 7)
Z=3 ™ (midsagittal reference plane, MSR plane) 0. 2= 4=
7134 s 53] o] A nasion} prechiasmatic groove

Table 1. Landmarks used in this study
Landmark

Po Porion

Definition

Highest midpoint of roof of external
auditory meatus

Or Orbitale Lowest point on infraorbital margin of

the orbit.

Na Nasion Most posterior point on curvature
between frontal bone and nasal bone in
midsagittal plane

P Prechiasmatic ~ Vertical and transverse midpoint of

groove prechiasmatic groove

ANS  Anterior nasal  Most anterior point of nasal floor

spine

Most posterior point of nasal floor
between ANS and Prosthion

A Subspinale

Most posterior point of bony curvature
of mandible below infradentale and
above Pog

B Supramentale

Point of maxillary alveolar process
between left and right maxillary
incisors

Ul Upper incisor

Point of mandibular alveolar process
between left and right mandibular
incisors

LI Lower incisor

Most anterior midpoint of sysmphysis
of mandible

Pog Pogonion

Me Menton Most inferior point on symphysis of

mandible

Most lateral point where zygomatic
arch is widest

7P Zygion point

Point on external surface of each
zygomatic arch where arch turns
medially and directly starts on
backward sweep

Bc Buccale

Mx Maxillare Zygoamticoalveolar crest, points
show maximum concavity on contour
of maxilla around molars and lower

contour of maxillozygoamtic process

Mi First molar Midpoint of the cervical line of the

upper first molar

uc Upper canine Midpoint of the cervical line of the

upper canine

Midpoint of the cervical line of the

LC Lower canine
N lower canine

Go-L  Gonion Most lateral point of posterior border
lateralalis of ramus

Cd-L  Condylion Most lateral point of condyle
lateralis

S FHH PrE Avte Ide AR 3 71EEd
(coronal reference plane)2- 4% 7|FHda} A4 7|E&HH
o] halA 42 ol A nasiond EFHsh= Pwlg Ae-31%
o okl BAE 98 2 AAdRPER 259 A
A& AAsAT. &, ANS, A, B, U], LI, Pog, Me2 Fo}x
Aol A stez 747] & M) Hoz A, ZP, Be, Mx,
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Fig. 1. Landmarks were pointed in three-dimensional (3D) coordinates established from three reference planes on the shaded surface
display (SSD) with verifying their positions in multiplanar reformating. A, Three reference planes, Frankfurt horizontal plane, midsagittal
reference plane and coronal reference plane, were used. B, An example of landmarks, Co-L was marked on the SSD of Vworks 4.0. C-E,
Landmarks were identified on 3D coordinates of Vsurgery. F, Facial asymmetry index of each landmark was defined as a length of 3D
vector between (x;, y,, z;) and (—x,, ¥,, z,) of each landmark.
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MI, UC, LC, Go-L, Cd-L, Or& &% 3t %o A& o) Table 2. Facial asymmetry index of the landmark was obtained in
Vsurgeryo] | A48 04e(0, 0, 0), = 7|2 oz 3, the normal adults using dx, dy, dz of the landmark (unit: mm)
Zy A&A9 324 7 KN Az ul o= Facial
.}' ] '4 ]- "} Hl_(x Y5 Z)E 9\/‘]\‘;} "4’ = T aSymmetry dx dy dz
Az A 71E9d, 4 7|29, 9 7)|E2g9st Landmarks index
219 A (x, Y 23 X,y )8 mm G2 Ao $ += Mean+SD MeanxSD Mean+SD Mean+SD
ASH (x, v 209 A 71EEE A2 3 QI ANS  0.83+1.24 083124
(_.Xr, Yrs Zr)% 3§/\é ‘8]'0:]7 (—xr’ Yrs Zr);l]— (xl’ Vi, ZZ)W}Z]Q] B‘i]Ei A 0.77+ .14 0.77x1.14
A i A5l 197871 (facial asymmetry U1 0.84+123 0.84+1.23
index) .2 Aolstelct. | AAp e oo e 3 LI 092+1.14 092+1.14
Alel] 2] A4k Pog 1.15+1.44 1.15+1.44
Me 1.55+2.03 1.55£2.03
Facial asymmetry index= y dx*+dy*+dz Zp 2.89+4.07 2.10+£3.05 3.07£4.58 1.81+2.43
Bce 225+3.19 198+237 235+299 1.10+1.37
ol#, dx=|x— =|y1—yr »dz=| 7=z, | ook Mx 204+257 1714205 178+£2.34 1.13+140
=, @cﬂu]q{ﬁgzy\ - oFzel H=xe] o] (dx, dy, Ml 1424181 1424173 138+£1.68 0.73+0.96
- ucC 1.874+2.47 1.68+230 1.04x131 1.00+1.13
dz)& 321 9E3 2 AALsE 7 N N N T
2% 34 ) 1““301) vecton) 2.2 AR 7 o] ANS, LC 1794223 1954230 094+1.19 0.66+0.82
A, B, UL LL Pog, MeZ #-93 3te] o= 48919 A Go-L 2384308 2.67+3.08 3.41+401 2.15+2.83
olmz Al 7|ZHWAR ] Azs} wia ormu| A4 CoL 3114413 186+£235 3.29+453 1.53+1.86
o] S|Ec) ArRn AR ST} 0o] ZHYLE Ho A= Or 2344319 175+2.68 196+247 0.86+1.77
;ﬁt r,ﬂ;g O]B}(Flg. 1). dx is lx,—(—x,)|, dy is |y1—y,|, dz is |z;*zrl, where (x;, v, z;) and (x,,

V., z,) are 3D coordinates of the landmark of the left and right face; and
for the landmarks of the midfacial area, dx is x, dy is y, and dz is z

UI 0.84+1.23, L1 0.92+1.14, Pog 1.15+£1.44, Me 1.55+

ez dunAL Helx] o= Aal ¥ 289
& Wos CT2 odslel AUILE ATAG 5 o 203 ZP 239407, Be 2254319, Mx 204257, M1 1.42
9 AV % g eEmn AEAe gasim 7 Az ELSL UC 1874247, LC 1794223, Go-L 2.38+3.08,
Ao W AN SE A e e ma  CoL 311E4I3 T O 234+3.190 95 7P, Be,
£ <195h ANSE 0.83+124,A077+114,B081£109, M GoL, Co-l, Ore] PARAAA S Hpe] 2mm ol

o]9l 37, Co-Lo] 7} ¥ AV} 7F3F Yielv} (Fig. 2, Table
2).

A7A Al Ade FAY FRFA A
o SI $A TR g
1

ANS A B UL LI Pog Me 7P Be Mx MI UC LC GoL CoL Or 7] oR7] wjFol] A i WA AR A o

Landrmrk @ ¥4 B Bhssas wAgel A oJela 7

[ BFacial asymmetry index & dx Ody Odz | AL 2537 98 A= 2 WapAAEE 47 4

st FRAAA 7S selvh 22l st A

Fig. 2. Facial asymmetry index of each landmark was obtained in Al 71Z2AE A3 sl SZYHAA 7S A3
the normal adults using dx, dy and dz, while dx is |x;—(— 5 o N

. . ’ ’ )R] ZgA] o] L-E 4 9= J|FAE =

I |)’/‘,Vr|, dz is |Z/—Z,A1, where (x;, yi, z) and (x,, y,, z,) are 3D oAl ] s AR ] 10]71?‘3: T }\)\ ) & ] &)=

coordinates of the landmark of the left and right face; and for the 2l o] sl g I ol#E xHem BT

landmarks of the midfacial area, dx is x, dy is y, and dz is z. &l 2z} odAke o AE] s EEA FxEL Ale] Am
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