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ol AL BE 39 A High resolution bone
algorithm, 200mA, 120kV, scanning time 1 second, 1mm thickness, 512 x

512 pixelZ & U3tAl Al &5t T),

. 324 CT |92 A+4

H29H 2o CT S AEE 339 A g8dd b Z=a7Ql
Simplant pro crystal(Materialise Dental co., Leuven, Belgium)< A}-& 3}
AFAstdth. =4 B Aot & Y ATAHS 98l threasholdE &
= 7] AAE 662004 HPFE & EAs7] Hal 3071(FHANTH 7] A
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1) 71ed 44

dgE 7IEHS F 20 M= A2 127 2 B e v #2ok(Figure 1).
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(D Anterior nasal spine (ANS) — el FH*%

A,



@ Chelion (Ch) — 91x%] + 9849 HE5UA.

@ External auricular canal — X Ao A 2] o]x(AE7} AR So7te &

< FHREPY TR B dydMe o S AAD).

(® Genial tubercle — °o]¥-Z22(270¢] tuberclee] &A8lE= 49 5 tubercle

e FHe ),

® Lens (L) — 4419 T4.

(D Mandibular angle — 3}ete] dtdy} AbagdA] Tdo] Hal= HA(E AFtol A

ol

+ Gonion (Go)¢} FLsHAl A7),

Menton (Me) — 3}2} symphysis®] &34,

© Mesiobuccal cusp of first molar (#16 MBC, #26 MBC) — %45 <t A1

@2 Midincisor of mandible (L1) — ¥+ 3}e} S22 AdH o] F4.

@ Midporion — #-$ Porion? =4.



Nasal lateral wing — Z WA %7 w]elo] &Hl4.

@ Nasion (N) — Nasal bone f¢] #*Wo|A Frontonasal suture®] H74.

@ Opisthion (Op) — AEAAFHN A Foramen magnum ¢ w4,

@ Optic nerve (ON) — et AAI 2] 4.

@ Orbitale (Or) — =49 29 ¢t} k9] shntA.

@ Porion (Po) — 2Jo]&= Aol HAalukA,

€ Sella (S) — ¥3&}+A 259 T4,

Figure 1. Settled craniofacial reference points
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Table 1. Reference points used for definition of reference planes

Plane Points Abbreviation
Broadbent's plane Nasion, Sella N, S
His' plane Anterior nasal spine, Opisthion ANS, Op
Optical axis plane Lens, Optic nerve L, ON
External auricular canal, External auricular canal,
Camper's plane
Nasal lateral wing Nasal lateral wing
FH plane Orbitale, Midporion Or, Midporion
Midincisor of maxilla, Ul,

Occlusal plane
Mesiobuccal cusp of maxillary first molar #16 MBC, #26 MBC




Mandibular Genial tubercle, Menton, Midincisor of
Genial tubercle, Me, L1

symmetry plane mandible
Mandibular plane Mandibular angle, Menton Mandibular angle, Me
Lip canting plane Chelion, Midchelion Ch, Midchelion
Midsagittal plane Nasion N
Col, N, Nasal lateral
Nasal axis plane Collumela, Nasion, Nasal lateral wing
wing

N-perpendicular

Nasion N

plane

O T wu

=
o,
o
(B

(Horizontal planes related with cranium)

(Figure 2)

@ Broadbent’s plane (= SN plane) — Nasionol| 4] SellaZS A3 .
® Optical axis plane — #F9- Lens® %= Optic nerved FHS *dsl=

H W (Kang et al., 2012).



Figure 2. Horizontal planes related with cranium (A. Krogman, 1951; Kang

et al., 2012, B. 3D image)

@ =ehHR el #HFE S+ H A (Horizontal planes related with midface)

(Figure 3)

@ Camper’s plane — 1768 A<t H %9 7]+=HH O & (Bjehin, 1957), &

Z2A2}Fo] External auricular canal®} nasal lateral wingS A= .

® His’ plane — ANS9} OpisthionS A} A,

(© Frankfort horizontal plane (FH plane) - German horizontal plane &=

g% Porion¥ OrbitaleE A= H,

@ Occlusal plane — Midincisor of maxilla®} #16, 26 mesiobuccal cusp=

QAT FHYY

T

o



Figure 3. Horizontal planes related with midface (A. Krogman, 1951, B. 3D

image)

ol

@ sttt ol #HE 7= A (Planes related with lower face) (Figure 4)

r

37

(@ Mandibular symmetry plane (Mn. symmetry plane) — 3}t ti® Hw.
Menton®} Midincisor of mandible, Genial tubercles A|U+= HHOoZ

Aol A slelEel UAA oRE FAsns] 9% BHow A

rO
)

(® Mandibular plane — Menton® Gonion< ©°]-& I (David, 2007).

(© Lip canting plane — AAx# 2] 9 Chelion % Midcheliong #|tv}= 3,

10



Figure 4. Planes related with lower face

@

e

Aol AFg3F 7]e}H W (Other reference planes) (Figure 5)

(@ Midsagittal plane — ¥ A7 A+= Nasiong AY™ FH planes %] 9]

SRee AgEHon 44,

® Nasal axis plane — & FF ©|5+35= Nasion, A2 oA =9

Nasal lateral wing®] %4, ColumellagS A|t}= 2 A4 Aekst HH

- -

(© N-perpendicular plane — @WHol| A2 HHE o] 9]

e
rr

N

=
k1
Ll
||\
o
ol

H7]

93k NS A y+al FH plane¥} Midsagittal planeo] =291 HH,
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Figure 5. Other reference planes

2. 71EgHe 7LV 5H

HHE9 7e75 SAsAH. FEEEY Ay 7|+ H{ S E FH planes,
FARHe] Ao 71E¥H e s Midsagittal planes AR&Sto] Z} o] 7]&
o7 AwE FA3¥ o, w3k =HH ML N-perpendicular planeo| 4] &
Hrgd7lE=dyd FH o oplaned}t o= 7le7ls, #4¥WS N-
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st Had EAlekA g Juzre] FHEddA Fo vk xpol7p EAst
<A Felatr] 9t A= 71719 Auigko]l 0°¢l A 3°Abolel EAsk= 1
F3 3°0]4¢l ZF (Ferrario et al., 1994) 0.2 yiro] EA A g g0l
R 2.15.3(The R Foundation for Statistical Computing)& AF&3}o] F At

Zboll t-testE Sl WL S AP 54 FHo A HTe AT

N

B\

154 A3 F SHUEY Zol= Hd 1.35°/0.89mm, H++ -0.02°/-

ojA] g¥o} o ATrol A5 Hsto]l A SA%S L&A

14



I 9+ A3

Ae 71=7)ek 2 4

by
o

A AE Holx= WS Mandibular symmetry plane
(0.83)0]9oH, HE AAAAE Holtx HHEL Camper’'s plane (0.60),
Occlusal plane (0.60), Mandibular plane (0.52), Broadbent’s plane (0.42)2]
A2 FelE tH(Table 2). Nasal axis (0.34)% Y& 7127|9 w& aa
AZE B o His' plane (0.16)3} Optical axis plane (0.03)2 9<% 7]&7]

oF 571 AadAE Ak ¥ Aom QAU

Table 2. Mean correlation coefficient and regression coefficient of various

reference planes

71&HH H(°) FEAS AFEEA 3 AATB) p-value
Lip canting plane -0.64 1.00
Mandibular. symmetry -0.75 0.83 73t 0.65 < 0.001%
plane
Camper's plane 0.09 0.60 HE 1.12 < 0.001%*
Occlusal plane 0.04 0.60 HE 0.62 < 0.001%*
Mandibular plane -0.22 0.52 HE 0.54 < 0.001=*
Broadbent's plane 0.73 0.42 HE 0.58 0.001%*
Nasal axis plane -0.13 0.34 oFs} 0.62 0.011x
His' plane 0.34 0.16 #HAG S 0.10 0.242
Optical axis plane -0.02 0.03 A 0.08 0.851
#: p<0.05; Lip canting plane¥}¢] f-2]g wtal AAAA S B,
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T3]y A d-date], A7) FdEe] AAT@= 4

N

I 0.65, 1.12, 0.62,
0.98, 0.54, 0.58, 0.62, 0.10, 0.08& &l=git} =, & 7187 setditel

e gHsels 7 2 At ek, I vt sehuse] gyt 4

o)

WAE ol FARe] Bz g Auiel AL Aow ALY Ed

Table 3. Comparison of various reference plane inclinations between two

groups divided by amount of lip canting(32)

Y= 71&7] 3°0]8} & 717 3°xH
1 (°) E=HA} B (°) ETAAE p-value

Broadbent's plane 0.81 2.20 0.62 2.61 0.77
His' plane 0.99 5.37 -0.57 4.57 0.25
Optical axis plane 0.10 1.29 -0.19 0.85 0.33
Camper's plane 0.15 1.31 0.02 2.25 0.81
Occlusal plane 0.21 1.82 -0.21 4.50 0.67
Syi\f;ré‘gizuﬁgne -0.23 2.12 ~1.46 5.98 0.35
Mandibular plane -0.02 2.56 -0.49 3.94 0.62
Nasal axis plane -0.30 1.44 0.09 2.24 0.47
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W& 71871 B4 L wgH 18] 5 A4 L dxy Pxs o

kA3 (Gazit—-Rappaport et al., 2003.; Bishara et al., 1994; Cho et al.,

2007) FHHKIm et al, 2010), ¥= 3sFerx] Zolo] =}o], Menton

ftlo
=
e
N

deviation &°| I3k Ao adHA drtHHwang et al.,, 2007). ¥
elo 2= 3slet HFu ket =Ae vl A A& (Bruce and Hayward,

1968; Obwegeser and Makek, 1986), H]t# 4 Gonial angle &°] €<lo]

2 4 S AoltH(Cho et al., 2007). - Ao BAH & 2x1Yo] ol 321

o]
Kol o4+ 2 Nasion, Sella, Crista galli, ANS & o]&
gt HWS &89l ovacobson and Jacobson, 2007; Grummons and
Kappeyne, 1987; Tuncer et al., 2009; Harvold, 1954; Baek et al., 2007),

o]t A HHLS AJobHE = FobwH o HitiH o] EA1E Al FH plane

ofr
B
e
2
ol
4>
2
o
o,
i
N
5
1
fu

(Terajima et al., 2009; Athanasiou and
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©]% Mandibular symmetry plane®| 7}
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o}, B At Ao A Broadbent's plane°] 9<% 7|&7]9 AAAAES 7HA
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g Atz B3k 9 (Michaels and Tourne, 1990; Yogosawa, 1990),

Peck ¢ 2252 W32 7k e 847 dxdoae g3 ¢
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plane, Camper’'s plane, Occlusal plane, Mandibular symmetry plane,
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ABSTRACT

Three-dimensional assessment of correlation

between lip caning and craniofacial planes

Hee-Keun Park
Department of Oral and maxillofacial surgery
The Graduate School, Yonsei University

(Directed by Professor Young-Soo Jung)

In patients with facial asymmetry, lip canting is easily detectable and accurate diagnosis

and treatment planning is essential for esthetic treatment outcomes and satisfactory results.

Using CT(computed tomography) images, DICOM(digital imaging and communication in
medicine) files were reconstructed into 3 dimensional virtual model and craniofacial
horizontal and sagittal plane angles were measured. After that, the correlation between lip

canting and horizontal and sagittal planar angle was investigated.

The conclusion of this study was as follows :
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1. Mandibular symmetry plane, Camper’s plane, Occlusal plane, Mandibular plane and
Broadbent’s plane showed correlation with the amount of lip canting(Pearson

correlation coefficient : 0.83, 0.60, 0.60, 0.52 and 0.42).

2. Planes related with lower face showed greatest correlation with the amount of lip

canting, and the correlation decreased in midfacial and cranial area.

3. In patients with lip canting and without lip canting, there was no plane which showed
statistically significant differences. Additional studies on other factors which can effect

on clinically recognized lip canting are necessary.

By the result of this study, lip canting was strongly correlated with mandibular symmetry
plane which includes menton deviation. Further study seems to be necessary about changes

of lip canting after correction of craniofacial plane deviation by orthognathic surgery.

Keywords : Lip canting, Computed tomography, Three dimensional reconstructed model,

Craniofacial reference plane
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