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1) ZF(zygomaticofrontal suture) : &%=
AT F= 53y 244

2) SO(sphenoorbital junction) : &%= 3
BE A9 ¢ropr) whte A

3) FR(center of foramen rotundum) : &
+5 BdTy T4

4) CG(crista galli) © Al &9 HAH

2. FdHE

D Zy(Zygion) | &%= 2o HowA

2) ANS(anterior nasal spine) : H¥] =3

3) Pr(prosthion) : Aot&7t R3e] &t
s

4) Ma(mastoidale) : %= H4E7]9]
H 3

3. XEg%

D U-1:3sax

2) L-1: 854

3 U6: Ad A= AdY1x F=
oA

4) L6: 3t A
73

4. 3QtH K

1) Cd(condylion) : 3}¢} #5 )9 4
\:ﬂ@

& Add72 ¥

AN
El

CiEd HithAEel BIIE st 7IE 3

Fig. 1. Landmarks Used in This Study

ZF zygomaticofrontal suture, medial aspect
SO sphenoorbital junction
FR center of foramen rotundum
CG crista gall
Zy zygion
ANSanterior nasal spine
Pr prosthion
Ma mastoidale
U-1 mesial contact point of
maxillary central incisiors
L-1 mesial contact point of
mandibular central incisiors
U-6 buccal cusp tip
of maxillary first molar
L-6 the buccal cusp tip
of mandibular first molar
Cd condylion
MF mental foramen
Go gonion
OP tip of odontoid process

2) MF(mental foramen) : 3} H9=
ol 2o ZA
3) Go(gonion) : 3o} $-Z+3o] He|ut A
3k
5 7] &
1) OP(tip of odontoid process) : X 4= 7]
of H4wHd

(2) AZ 7184 1 2 dFdM AHE AS

Neae et 2

1. 705 (Fig2)
1 SOJV (sphenoorbital junction vertical) -
5 JAEF LFH goUt vhyeE

@ 9] ol FEA

2) ZFSV(zygomaticofrontal suture verti-
cal) I F9F &9 A5 BF
Z) o] FEA

3) FRV(foramen rotundum vertical) : F-$-
= ALdEY FHAE dFS Ay 54
o] 5 &4t

2. <A (Fig3)

1) ZV(zygion vertical) : %3 zygiong
A4g Mo FAolF A
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A SOV B. ZFSV C. FRV

e,
o

C. CPV D. Mav

Fig. 3. Reference Lines in the Upper Face
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oI HIH&ES HWILE st 7I& 5

C. UPDM

D. LPDM

Fig. 4. Reference Lines in the Dentition

2) CAV(crista galli-anterior nasal spine ve-
rtical) : A& AV FHE A4 A

3) CPV(crista galli-prosthion vertical) : 7
&3 prosthiond A3 A

4) MaV(mastoidale vertical) : &%= %
=719 HaHg 43 e 34
ol F &AM '

3. A€ ¥(Fig4)

1) UADM( upper anterior dental midline)
DY #AE FEA HAdE dF%
Ao Aol F% FHX HERE
Avte A

-2) LADM(lower anterior dental midline)
D3kt A9E FAEAX HAE 944

Aol FHoln de FHA AEAS
A A

3) UPDM{ upper posterior dental midline)
Lyt #93 AYRTH FE WF
e ABF A9 FHo|FEA

4) LPDMUower posterior dental midline)
Detet #H9F AdUTA FE ¥
B A A FHo|FEA

4. 3}t (Figs)

1) CdV(condylion vertical) : &+ F}F
£7) APPAL ABP A9 FHo)
FEA

2) GV(gonion vertical) : %% gonionZ
AZ4E Ao} FHo|FEA
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A Cav

B. GV

C. MFV

D. TVP E. COV

Fig. 5. Reference Lines in the Lower Face and etc

3) MFV(mental foramen vertical) : #$=
o] FE AZAT Mo FRFo)FEA

5. 7} €H(Fig5) ‘

1) TVP(true vertical plane) : #$ ear
rod® 44 o] FEA

2) COV(crista galli-odontoid process verti-
cal : AFH} XNFEVIY IFYWAL
qAE A

m. oi3 A%

FAtAAR AR A A B (crista galli)
2} Y= (anterior nasal spine)2 IZ
A(CAV Y #$- WA (0.17mm+ 325) 9

$2 FYF(foramen rotundum)S |ZAE
K9] A o] 5 EH(FRV) 9 FH-$ HAH(—0.29
mm+ 3.69)7} k=6l (Table 1-1, 3), °1&
tel BAA foate A (P<0.05) (Ta-
ble 2).

FARAME FARY AZHoz WE

6709 BE o] -9 ¥A7l 29k o™ (Table

12, 3), °]E3Y FTAA HoA= AT
(p<0.05) (Table 2). FATZE ASHd ¢
g T o) Rl Hege H9F ot
#FE7]9 HHE(condylion) S |ZAT
A9 A FEA(CAV) Y - HA(—0.05
mmz+ 3.19) % &9-ZF 3t FEAA FAL A
A Ao FHola It AX FEHFAS
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Table 1-1. Mean and Standard Deviation in the Table .1-3. Mean and Standard Deviation in the Up-
Whole Landmarks per Face(Zy, ANS, Pr, Ma)
. D. i Sampl
Mean S.D Sample size Mean  S.D. ar.np e
CAV 0.17 3.25 364 size
FRV -0.29 3.69 390 . . YA -0.19 2.86 78
Lines in
Cdv -0.53 4.07 390 CAV 1.61 3.75 78
i the same
SOV 1.17 3.37 390 ft MaVv -2.36 291 78
LPDM 1.18 3.69 390 pa CPV - 349 3.71 78
UPDM 1.29 3.40 390 Cov 0.01 3.50 104
YA -1.48 3.06 390 GV -0.12 3.05 104
LADM 1.58 4.32 390 Cdv 0.73 3.21 104
GV -1.60 3.63 390 FRV 0.99 3.33 104
cov -1.61 4.34 364 . . TVP -1.89 246 104
Lines in
CPV 1.74 3.19 364 LPDM 2.21 3.56 104
different
UADM 2.15 4.05 390 _ ot SOJv 224 347 104
MFV 2.35 5.00 390 P LADM 236 48 104
ZFSV 2.69 4.54 390 UPDM 243 3.56 104
TVP -3.29 340 416 UADM 3.03 4.20 104
MaVv -3.62 3.90 390 MFV 3.33 4.64 104

ZFSV 3.55 3.96 104
Table 1-2. Mean and Standard Deviation in the

Cranium(ZF, SO, FR, CG)

Table 1-4. Mean and Standard Deviation in the De-

Mean . D, “amPle ntiion(U-1, L-1, U-6, L-6)
S1ze Sample
ZFSV 013 2.67 78 Mean S.D. size
Lines in g‘g“;# _g';j 2‘:2 ;: Lines iy UFPM 054 104 78
the same SOV 0.48 2.08 78 the same LPDM  -0.75 1.08 78
part | ‘ LADM 081 250 78
CPV* 049 301 78 part oM 198 16 78
FRV 05 3u  # SOV 027 321 104
CdV. 005 319 104 MEV 056 194 104
LADM 084 504 104 PV 087 152 104
UPDM 158 398 104 cAV 092 234 104
LPDM 178 472 104 FRV 151 355 104
Linesin ' 186 289 104 Linesin gy .18 28 104
different UADM 1.92 498 104 different cav 189 437 104

MFV 284 677 104 ZFSV 261 428 104
TVP 373 324 104 COV  -322 437 104

MaV 478 410 104 MaV 370 399 104
* ! included in cranium and upper face. TVP -4.13 350 104

# ! included in cranium.



Table 1-5. Mean and Standard Deviation in the Lo-
wer Face(Cd, MF, Go)

Mean S.D. Sar.nple

size

Lines in Cav -1.88 5.86 52
the same GV -2.59 3.26 52
part MFV 292 5.86 52
CAV 009 389 78

FRV -048 454 78

LPDM = 085 3.65 78

UPDM 112 3.57 78

SOV 148 434 78

Lines in YA -1.72 3.70 78
different LADM 2.10 4.28 78
' part UADM 212 444 78
CprV 2.30 3.80 78

Ccov -2.88 5.35 78

MaV -4.04 411 78

TVP -4.18 4.02 78

ZFSV 447 6.11 78

AvE H(LADM) Y FH-$-HA(0.84mm 5.
04)7} ZgkEdl(Table 1-2, 3), olE7tx
BAF F93e AARHA LAH(p<0.05)
(Table 2). '

AR E F¢E FE9 HAWH
(zygion) S VAT A9 FF ) FEA(ZV) ]
74 #Ze H9HA(—0.19mm+ 286)F EH
FAH(Table 1-3, 3). FAAF ASH gt
A E o]9] o Moz AF(crista
galli) 3} X]4E 7] (odontoid process)2] ¥Z
ACoV) el ¢ HA(0.01mm+ 3.50), =5
Z goniond FAF A9 FF]FTEHA(GY)
9 A$ HA(—0.12mm+ 3.05), F$Z 3}t
HBFE719 FH4wH (condylion) & AZET
Aol FRolFEA(CAV)Y FH$ HA(0.73
mm+ 3.21), 281 &+ YL F (foramen
rotundum)S QAT Mol FAHo|FEA
(FRV)9 #$ #AxH0.99mm+ 3.33)7F A
WEF© 8] (Table 1-3, 3), 1 S E EA &
2= 9AHA Ao (p<0.05) (Table
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2).

AFGFANME FS 93 A1 TA] B
F3L Q4% H9 £50|5EAH(UPDM)
o] #¢ HRH(—0.54mm+ 1.04) ¢} 8kt FH-$-
AT g2 AFHL 943 A9
S| FEM(LPPDM Y FH$ AX(—0.75
mm=+ 1.08)7} Zk o™ (Table 1-4, 3), oI &
el BA3 fode A (p<0.05) (Table
2). XEF AZHl i3t X EH o] ¥4
Mozge H¢E FYFT 247 o7t %
Us JE 443 Ao 3ol 5EA(S0IV)
9l #$ 3Hx-027mm+ 32D, FFE °F
(mental foramen)S V@I Ao F£Fol%
B2AMV)9 #$ #HA056mm+ 1.94) L
A #(crista galli) @ prosthions JZAE A
(CPV)Y #H$ H2H0.87mm+ 1.52)7} FSk
2.9 (Tablel-5, 3), 21EAE SAF #9
e AFHA U Hp<0.05) (Table 2).

std R NE H9E: FJYAFET]
HAAA (condylion) 2 AZAF A9 F3 0]
SEA(CAV)Y #F$ H2H(—1.88mm+ 5.86)
9} 9= goniong VAT A9 FRIFTE
A(GV) 9 F$-82(—259mm+ 3.26) 7} Z 3k
o 1 (Table 1-5, 3), 21 E37t] TA A F A=
A A Hp<<0.05) (Table 2). 3i¢AR A&
of gk 3l o] R Hoze AR
(crista gallD® A¥) 53 (anterior nasal
spine) & A% A(CAV)9 ¢ HHAH(—0.
09mm+ 3.89), &-$= 4 4F (foramen rotun-
dum)€ A3 A9 FFolFEHA(FRV) Y
9 HAH(~-048mm+ 4.54), I35 8} A1
g7 ¥ TP A2F A9 F3H]
SEA(LPDM) 9 #-$ HA(0.85mm+ 3.65),
oz g He-2 A1+ §F 153
AZAZ Mo FF|FTEA(UPDMY 5
HAH(112mm+ 357)7F ko (Table 14,
3), JJELNE FAA KA ARHA
22 tH(p<<0.05) (Table 2).

Lo E

A
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otel HiGide| "ot st J71E

Table 2. The Significance of Mean Difference among Lines in Each Part(* ; p<{0.05)

Cranium Upper Face Dentition Lower Face Whole Part
ZFSV yAY UPDM Cdv CAV
ZFSV VAY UPDM Cav CAV
Lines in CAV CAV *  LPDM GV FRV
the same cov MaV * LADM * MFV * Cav *
part SOJvV CPV *#  UADM  * SOJV *
CPV LPDM  *
FRV UPDM  =*
YAY *
Cav cov SOJV CAV LADM  *
Cdv Ccov SOJV CAV GV *
LADM GV MFV FRV cov *
UPDM  * Cdv CPV LPDM CPV *
Linesin LPDM  * FRV CAV *  UPDM UADM  *
different YAY * TVP * FRV * SOV * MFV *
part UADM * LADM % GV * v * ZFSV *
GV * SOJV * Cdv ¥  LADM  * TVP *
MFV * LADM = YAY * UADM % MaV *
TVP %  UPDM  * ZFSV * CPV *
MaV * UADM  * cov * cov *
MFV * MaV * MaV *
ZFSV * TVP * TVP *
ZFSV *
Table 3. The Mean and Standard Deviation of Useful Midlines at Each Part
Cranium Upper Face Dentition Lower Face Whole Part
ZFSA /AY UPDM Cdv CAV
(—013+267) (—019+286) (—054+1.04) (—188+586) (0.17+3.25)
CAV LPDM GV FRV
(0.13+ 2.85) (—0.75+1.08) (—259+326) (—0.29+3.69
i cov
Mi;dlt’;’:S (—0.34+ 2.86)
same part SOV
(0.48+ 2.08)
CPV
(049+ 3.0
FRV
(—0.55+ 324)
Cdv cov SOJV CAV
(0.05+ 3.10) (0.01+ 3.50) (027+ 32D (—0.09+ 3.89)
Midlines LADM GV MFV FRV
in (084+504) (—0.12+3.05) (056+1.94) (—0.48+454)
different Cav CPV LPDM
part (0.73+ 32D (0.87+ 1.52) (0.85+ 365)
FRV UPDM
(0.99+ 3.33) (1.12+ 357)

9
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Table 4. The Frequency of Useful Midlines at Each Part

total cranium

cranium upper face dentition lower face
and face

FRV + + + +
CAV + + -+
Cdv + + +
Ccov + +

SOV + +

CPV + +

GV + +
LPDM + +
UPDM + +
ZFSV +

. LADM +

YAY +

MFV +

MaV
UADM

TVP

V.3 & Ho] o] J4AYe WHL o] §HAE

FAGRAEF o v A S 73 WY
© 2 Sassouni®, Vogel™, Lagerstrom™, Lude
¥, Mitani%} Brodie® $2 &% ¥ JRFH
WA ASAEE A2 AFA o FAget
AR v AL olF st Yo, Sut-
ton®”2 23 @@ o3 F$ PIT F
AL A4S M FHo)FHEMoE
7F3tR 2., Berger’®t Marmary™& ©] 85
WAL ALRE o] &3l <R B AL
AT Forsbergs®, Graysons® & o]
SFWAL APR A A FARAAURE 3
e £ dF HHog Uyo Z P
Mol && FHOE FZREEY HUYFIE
A7) Letzersd Kronman'¥& 3 R F2
AL AEFALRA A ARE SHoE FHO
FAFE 2 At Tt A 2 Fe2
gonion®] °|F& ZAx 9] o|FRAMEL HFFA
o= o] &3thon, Vigd Hewitt”= A &3}
AHSHE 2 mentond FAHLEF Fo=

E3) 47y HAYL ShahT?, 3%, Butow?,
Grummons®™, H5¥, A E®0] F/HUHL
o] A& Hrlsled o &Rt 23y
A AFYPo R FIRAAHES ¥ A &
Yrtete WL 22193 WEos 33493
28 AF3 g EAFH] Ja FA
Hox F$ <de FRIe ATH 4
Aol gFolgtn 3= Ao EAHoIE
8=

g3t dojFH HFAHE VIFELE I} F
AotQrH R A B AT A Si-
mon®& A Al Aol FE4AYN A
23 § Wt o), Fischer”, Lundstrom™, Let-
zers", Vig?} Hewitt® 5 AF A< ¢t o
A oFzre) Mg AL AAAA @y
H| 4ol ofyeti 34t} ShahT®& A%
Al R &2 FHZo v FulFoz
gu ol d¥ Y $FZu7r HSHF R
o 2d5d daa 49sglen, Bjork”
E3 ARz $5 FARI 2 FF
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Neom Agotat ot v HFAH W
A& A7 BAAAD dn 3
. 23} Letzer$} Kronman', Vig® Hewitt
e ARHoR FHZo] $&2HY Adu F
A3tAot. o8 e A+A e Fole AFH
29 zlojolA 7]Qgt A7l FFoyt
A AW Aolo o & Yelo)
Ae ALE Atgdr,

FHGAHER nhA S Frlse 7)F
do2 HFRFHEUAA AZAL-AA Che-
ney”, Mulick”, Vig & Hewitt’+ ¢td A=
o FXEE o]&3l9 AFAHE 2R
2, Harvold?, Ricketts®, IS ¢td A
THY FEREH A FERES d8A 9
AsdE& AR A 28y TG AR Y
R R-s H71E de FgARel z
TAFE AAY vuAR 7 FHARE
43 dZol YAHJANE wgE Prlslool
ot & 9 v ui A 9] Hrlel ohd FF R
TZES 988 A% 95718 (ethmoce-
phaly), %% £ ¥ 3 £+ ¥ ¥ (median cleft
lip and/or nose) 5% £ AFH F+ZE9
d&ol EAY ve FFAH TREY T
AE AFAHCE )&% & 5o glony A
X PR NFHE TANYE, AFEY
(Crouzon’s disease) 52| ¢ 7} Atd ol
NS AAHE MY AFHem 3
7Y 4 dojokAltt. Grummons'™, #HEP&
FAAGIAR AN YA F2 3IUH
T A 7IR1EtE o= AR A¥FHE
e Aoz Zogor Ay s
StH o)ito] FEAst Ao VEHL=E
F A Zplane(AFEF B2 ole
Aol AR ANFHE 43 Moz
FAY, AR v el EAFIH
Z-plane®} A Z 83} Fr-Fr line(B YV F Alo) 9
Ao AFHE Qs deoz FAyurh

E dFoMe FAYJHERHE TR,
AQHE BIQIHE A FR ] v/ i
2 Uro 474 B9oA iR 8E

A& A ¥WrFdeE JEA 9 FEE o9

[

otet Hichalel It 98t 7l 11

o) BN & F UL M Fe
Ag e F, old3 UvA e} F4
2 foA8E AR AAHp<0.05) (Table
2). FAGAHEL AA NN Al Anj5H
& A2 AT F9F5 FLTE AT A9
FH oG] FHX ZskEdl (Table

1-1, 3), Vig & Hewitt®, Grummons™°] 3%
Aoz A A¥FTHE A2 A&
o] &3 ul7} YA Ricketts? &= FH == A
LT FANFEAE AF HHLE o] &
3k ul7t Qo

TR AZHezr WwE JEAL F$
BA7r 2% Asked 1% #A9E JAFIE
&Y 243 FAolTEAC] HH

7v 744 ZSkoh(Tablel-2, 3). Harvold®,
ATV H94E AFUT 2R 29HY
AZM 2 ABE ol 43t} FHL BEol
gtk FAR NFor oz Hg
FHoZ AT F S A4A AS

il

2 sjo}
A557)9 Hgnae FHo|5RA 4 =
$2 go} 337 BAL AT Ao 57
ol st FAX FHEHE Avke AL 7]

Tz o] 88 F YA

AARARANNE Z5 A9 HATAY
FHol TRl FLHAI 7HF A=
(Tablel-3, 3), Ricketts® = H = FIFo &
AR FF o)y vFA 22 ALE A=
AE AFHNLE o] &AL AR V)
POog o] A& J|EHoR o] 8E & Q&
A ABH XNFE7Y d4A, F5F go-
nion®] S| FE M, F¢ZE FAHAFE 7|9
HALHE 2T A FHo)FEA, 1

il

1 A9 AATL AP Aol A5
BAg NgHeR o8 & AAT
AQRAAE Fo} #SE ANTR F&
WERE AAW MY FHFRAT 5o}
35 ANTH Y5 DFPL A4S Ao
FRol5EAe] FHAT H3h2 o (Table
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—ABSTRACT —

A FRONTAL CEPHALOMETRIC STUDY ON THE REFERENCE LINES
TO ASSESS THE CRANIOMAXILLOFACIAL ASYMMETRY

Paek Sun-Ho, D.D.S., Ahn Byoung-Keun, D.D.S, Ph.D., Kim Sun-Hae
D.DS, MSD, PhD. Hong Bum-Sohn, D.D.S, MSD,
Ho Jin-Han, D.D.S, Kang Soo-Man, D.D.S, M.SD.

Department of Dentistry, Medical School of Hallym University

This study was undertaken to investigate the midline having the least difference between the right and

left structures among the lines that had been used in the study of the craniomaxillofacial asymmetry. The
sample of this study consisted of twenty six Korean girls(average 189 years old) having normal facial
appearance and occlusion. On the frontal cephalometric films of the sample, we divided the whole craniomaxil-
lifacial area into four portions, i.e., cranial, upper facial, lower facial, and dental portion.

So, we have found the midlines having the least difference in the whole craniomaxillofacial area itself,

and in the each divided four portions, furtherly in the other portions from aimed portion.

1.

The findings were as follow .
In the whole craniomaxillofacial area, the connecting line between crista galli and anterior nasal spine

and the perpendicular bisecting line between right and left foramen rotundums were suitable for the
midline.

. In the cranial portion, established all six lines were suitable for midlines. In the other portions, the

perpendicular bisection line between both condylion, the line passing the contact point between right
and left mandibular central insisiors among the perpendicular lines between right and left mandibular
central incisial tips were suitable midlines for evaluating the asymmetry of cranial portion.

. In the upper facial portion, the perpendicular bisecting line between right and left zygions was the most

suitable midline. In the other portions, the line between the crista galli and the most superior point
of the odontoid process, the perpendicular bisecting line between right and left gonions, the perpendicular
bisecting line between right and left condylions, and perpendicular bisecting line between right and
left foramens rotundum were suitable midlines for evaluating the asymmetry of the upper facial portion

. In the dental portion, the perpendicular bisecting lines between right and left buccal cusps of both maxitlary

first molars and between right and left mandibular first molars were suitable midlines. In the other
portions, the perpendicular bisecting line between right and left landmarks crossing the lesser wing

of the sphenoid bone and orbit, the perpendicular bisecting line between right and left mental foramens,
and the connecting line between crista galli and prosthion were suitable midlines for evaluating the
asymmetry of dental portion.

. In the lower facial portion, the perpendicular bisecting lines between right and left condylions and between

right and left gonions were suitable midlines. In the other portions, the line between the crista galli
and anterior nasal spine, the perpendicular bisecting line between right and left foramen rotundums,
and the perpendicular bisecting lines between right and left buccal cusps of both mandibular first molars
and between right and left maxillary first molars were suitable midlines for evaluating the asymmetry
of the lower facial portion.
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