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33X CT o= o3t FIl2doHH EAM0A{e] 7]1=8H &Y

. ME

o

et 714 gakE xldelr] fsiAe bR AR, 7]
FARE AR & o] X EEO] *}&QJ— Utk 53]
1931 Broadbent?} o} A S 9la] =3k ol
7 S 88kA ol &Hal laL 0431 et o]
NP FEE 2xdeRE £, FAsete
o=, 3x BF 2o Tl og B ufol
o] A=A Hrtol] A4, 1 Ax Qb
A5 Hek 2 339 A e A
o Agetar f&gk oketd 71y
ANEFRNeH, 1 F 3pu7F dAkst 95 F9 % (computed tomography, CT)
o|t}. Hounsfield(1973)7F A2 = o8 9g4F & CTE o] 83891 Herman
7 Liu(1979)+= CT9 23 445 A3 3A9 9A 94s €5 F IS
o} & 33k CT+= 1980t %%t Vannier, Marsh 5 (1983, 1984, 1985)°] 2]
3l oot 718 xwhol] ARE-E 7] Al
T QbHE 3xH CT @742 o] 719 23k W 975 F3H42d 344
ATA BAZE Fa AAS T PEE YA Fxe; B dde
td T Al avbe] #9 g AT Eo 7 3
22 wdol AN 33 CTolA -8+ A%, FH¢
e ¢ Qla, 22 TR AS EAR
z

AR H A8ekAl 33k dolok 4= o5 & 4 Atk (Matteson, 1989;
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Kragskov, 1997). & #$-5 747} w2 A8 4
2pol 7k glo] o] Syt of o 7 3
T 3HEE e AHE A

floje] g g sile] JH1E AFHlA A4 32k CT I3 =4, A58
4 1t} (Fuhrmann, 1995).

AA FoeketH 718E g 3xY CT 9G4 7= 3l
Al 2 4% SAHL EEola 3AY 7MY FEolA g
s 11, 7V e T de FH dS5olv e d, $ e T3, vl
7Fedh Aeg WA AT (Girod, 1995; Chen, 1999; Troulis, 2002). 184}
5 AS WARA AE o] 83 e g 3AY CTE o] 83 Frjelst

=

Aebell A= AAA ] FAHe] e AL =&8ela, E4d AH8HE

d’mH

et 7139 3akd XS fsiA= AF HWH (mid-sagittal plane),
1 (axial plane), ¥ H™ (coronal plane)ol 9] 7| AR} 19
Aol dasith HE dFolA AFE 7]l 3AY A FAo A=

= AR AR 22k EA A AR EY Ve Ee] YR ARS
AT (Ono, 1992; &, 2002; Hayashi, 2003). &} 7] HH AAH+=
sella, nasion, basion, ¢Fe}, Qo]&%, H©|= FH]= A point, B point,
Pogonion, ©]%-% so] AFEEIL Qlt}. o]F fol%, ¢tet T =54 7I+A
=2 dHdAem v Aol Asta, A= 22 tHE VAR QtdE
ZpA o] vt AA Frel= F-A s (3, 1990; Pirttiniemi, 1996; Trpkova,
2003).

L P RNL= Y
Rz orlr o

gebd B ATlAE 339 CT 94S o8 Frckerd /18 FA A

89 5 ot A4 U 4% J1F FEe A @k o2 94,

D Az TN AAAY 92 Has Ay 5
x|

2) 339 CT 9NN /1540 A4 A9 424S Brretn,

3) A% FAT GPIN AT TR /MY /1EFUEL Aeta,

D AWE JPF AFFARS 4 P 3349 CTAAE a8 Brhated
g,
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T A4 CT #9-2 Frankfort 73 Ho] vietel] #2]o] HiEs kil A5
o A5 AAAA FepFFolA stetE A7 CTE 29
o CTEoll &= AMgsta X ey de] A X% Hispeed Advantage
3=#97] (GE Medical System, Milwaukee, U.S.A.)7} AF-&5 At} 1
high-resolution soft tissue algorithm, field of view (FOV) 15cm,
200mA, 120kV, scanning time 1%, 24557 2mme] & 21 S ALY
= FAFENH etz shdell o] 277A] FlEe] P i%ﬂ
EE 59t} Gantrye] Z4xE 0EE 3§l reconstruction matrixs= 512x512
pixel & 3}9it}.

(2) 71Exe 473

foll A F70A 5919 714 207 <F
MAY Hde] VEde2 4sEd

—{rl 0>

), T ‘ﬂr

el EAEIAY A2 G50 EAstaL BF 7IeHW Aol HIbe

ol gd & e AFETH FER=oIAT olFlA N (nasion) 3F-A o=

AFHE B3 oAt 32k CT AollA= YeldA] gkol AHEsiAl A

stz oy Y. 2A o] =iEdAE FS5 okef Ude FH (I d@d)

O]ﬁfﬂ A5FH = 9 7}75} 2L F9 (A @l ool d N (modified
3 T AL clcenter)E &4 4

1) FC (foramen cecum) : &9 A4
2) CG (crista gali) @ Al¥e] A
3) S (hypophyseal fossa, sella) : ¥3tA9le] TAIA

4) Ba (basion) : 73 HAY T o8 FF= 7|AF a4 BAY]
<3

5) Opi (opisthion) : &F& 3o F3+4

6) ANS (anterior nasal spine) : JZF oA =AA Hu|=2] &

o,
\/

7) OC (optic canal) : A4 & (FS54

8) FR (foramen rotundum) : Y39 HW S4AH (F54)



10) FS (foramen spinosum) :@: =-&2] A4

11) IAM (internal acoustic meatus) : Wo|%E (%=A4])

=

15) N’ (modified nasion) : a)%-8F2 0 2 A5FH|Z B-3te] w o]}, & mo]A
o} Ulde FHoR ZRoA AFH| oA 7
e 5

17) Mnl (mandible incisor) @ sFetAAF- X2 FAIY-

18) Me (menton) : °]%-9] 4

19) cOC (center of both optic canal) : ¥ A|A AT FH

20) cFR (center of both foramen rotundum) : %5 HY-&2

21) cFO (center of both foramen ovale) : ¥ Wd¥o TH
22) cFS (center of both foramen spinosum) : 45 =32

%_
23) cIAM (center of both inferior orbital foramen) : %= WYolx<o 4




(3) 324 CT /% ATA4H 71£d A3

99 ww #9 94 AXE DICOM #9 F2oz Windows® XP
(Pentium® 4, CPU 1.6GHz, 256MB RAM) AF%Fe] 7914 HAFE ] H434
o agla 3 A =5 T2 CorePLAN (Seoul C&J Inc.,
Seoul, Korea)& AMgsle] Frlerd=o 3 2 A GAS wEeh &= 2
4 d 9% W (axial plane), ¥/dH (coronal plane), A1’ (sagittal
plane) oA UetUE== sk3lvt (29 2).
7128 AR A= 32k CT 9745 3HAAA 7Ieddeo] AHoE Holx
shlar, 3akd A GG FE& dH S 25 Fa=E Sl 71EH
o] FW Fx %Oﬂ 7t 4 H$ crop 7]%OE 7R FRES AAN 71EA
17go] &olste= sttt (19 39 a).
U ¥ (foramen)oﬂ/ﬂ/] 7154 7\]%4-4 o) 717 0]
H, Sl AQHEE Aaaltt (2 39 b).

JHU

. [moEEEse [Bawann.,  ScoePlen.. [ HSHE-. WA T k'r,g g 9% 43

1% 2. CorePLAN 2738 Alox] AFA A 339 CT gAHs 2&E o
| I
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18} CorePLAN 30 (de,

ad 3. 713 AR

H(foramen)S 7]

b. ¥

(4) 71& BFHde 44

15|
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A el 37 7 E ol
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2 Aol 7}

217:]]—
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7N

=
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Act. wepA

el cOC, cFR, cFO, cFS, cIAM

Nfo

ATk (2™ 4).



* 713 AsHd

Plane 1 : N'-S5-Ba Plane 27 : CG-cOC-Ba
Plane 2 : N'-S-Opi Plane 28 : CG-cOC-0Opi
Plane 3 : N'-cOC-Ba Plane 29 : CG-cFR-Ba
Plane 4 : N'-cOC-0Opi Plane 30 : CG-cFR-Opi
Plane 5 : N'-cFR-Ba Plane 31 : CG-cFO-Ba
Plane 6 : N'-cFR-Opi Plane 32 : CG-cFO-0Opi
Plane 7 : N'-cFO-Ba Plane 33 : CG-cFS-Ba
Plane 8 : N'-cFO-Opi Plane 34 : CG-cFS-Opi
Plane 9 : N'-cFS-Ba Plane 35 : CG-cIAM-Ba
Plane 10 : N'-cFS-Opi Plane 36 : CG-cIAM-Opi
Plane 11 : N'-cIAM-Ba Plane 37 : N'-S-cOC
Plane 12 : N'-cIAM-Opi Plane 38 : N'-S-cFR
Plane 13 : FC-S-Ba Plane 39 : N'-5-cFO
Plane 14 : FC-S-Opi Plane 40 : N'-S-cFS
Plane 15 : FC-cOC-Ba Plane 41 : N'-S-clIAM
Plane 16 : FC-cOC-0Opi Plane 42 : FC-S-cOC
Plane 17 @ FC-cFR-Ba Plane 43 : FC-S-cFR
Plane 18 : FC-cFR-Opi Plane 44 : FC-S-cFO
Plane 19 : FC-cFO-Ba Plane 45 : FC-S-cFS
Plane 20 : FC-cFO-0Op1 Plane 46 : FC-S-cIAM
Plane 21 : FC-cFS-Ba Plane 47 : CG-S-cOC
Plane 22 : FC-cFS-0Opi Plane 48 : CG-S-cFR
Plane 23 : FC-cIAM-Ba Plane 49 : CG-S-cFO
Plane 24 : FC-cIAM-Opi Plane 50 : CG-S-cFS
Plane 25 : CG-S-Ba Plane 51 : CG-S-cIAM
Plane 26 : CG-S-Opi



U Az FASAA AA A 339 CT F3A4Y 3 A 3
3

Po7l 3344 YA G FUES FAY] skl NowFY 2} EA%
Ao Age Ax FAZAN SAHAG. o2 99 o] AFE AT
kel wele] 71EA 8 FAA el AEA 14700 vl AZsek 4

AZ FEL olglddl 7] % o] a1, Digital vernier caliper (model 500-181,
Mitsutoyo, Japan)E ©o]83te 7z} AZ&=2S 0.0lmm 74 =43k A
o] oJ¥ &2 craniometer (sprading with pointed end, No. 107, GPM
co., Swiss)E ©|&3IlaL, e =A7F A 25 FASR 23] AA S
Aslo] eabE Fol=F &kl



T

1) N'-FC 16) N'-FS (Lt)
2) N'-S 17) FS-FS

3) N'-Ba 18) N'-IAM (Rt)
4) N'-Opi 19) N'-IAM (Lt)
5) N'-ANS 20) IAM-IAM
6) N'-OC (Rt)" 21) N'-OR (Rt)
7) N'-0C (L™ 22) N'-OR (Lt)
8) OC-0C 23) OR-OR

9) N'-FR (Rt) 24) N'-FZS (Rt)
10) N'-FR (Lt) 25) N'-FZS (Lt)
11) FR-FR 26) FZS-FZS
12) N'-FO (Rt) 27) N'-IOF (Rt)
13) N'-FO (Lt) 28) N'-IOF (Lt)
14) FO-FO 29) IOF-10F

15) N'-FS (Rt)

" Rt(right) : 54 2=

== O =0
3 T"l‘/]
T Lileft) @ YFEHA F2E T A5 ASIHE

(2) Az FAZAA 2A AZet 3z CT FAdAe =4 A9

5 Bk

(DellA S43 Az FAFAA 715309 AAI7 22k CorePLAN Z =134
A ATAAR 32 CT Fdelel 547 E HlaLstr] 28] = ASA Abol
o eateh &S st ol fldiM Ax FAHEe 334 CT -3l
A e ASFES 5354 22, & 403 S48

aean A% FoAE 3A CT 94 AR &4 (e)= 344l CT 943X
o Fat FAA} AxFoMel dAA Fe] Ael= Axtssich. & g
& (E)% 3‘}°J QAN Hit SAAYE AxFohEelA el AR

10



T %éOH/\-IOI ga S8

=
#xA e 71E2 DICOM 4 9] zggg R EXC RN
aga A= 3x CT G2l F71A 7]1z4 167Hf: 51 o] %x}
5w o7 ndow 2al, & 403 SAseln 2
Dahlberg's fomulaZ 225 YeEyith 7|4 HH& ]xg}\] 7} -Jri%_% g_x}g}

3790 Ael = okgsh 2.

XEEY Hel 2% e = /2 (z,—=,_,)*/2N
YEREA Hel 2% ey = /X (y,—y,_1)*2N
ZEEYN A2l 2% 6, = /X (2, 1)?/2N
BAIUEE Xt e = \/2[(:c,L—xH)2+(yn—yn,l)u(zn 2, 1)%/2N

. Az FAZe M BFHA Oe Bt

(D) A 7€ 7 A58 Hde A

i\
ol
=)
9,
ol
=
2

o T o

£
o ojr= 7 HFHHo| o]y

= e

a3 71243 w915
EER

ARl e



Selels] g8l AR e AREA AR 24 b AFEA Az
£ st olnl 44w 5149 A4 ARl ek o) 3
N', FC, CG, S, Ba, Opi, cOC, cFR, cFO, cFS, cIAM¥} 9] A4 E
=9 3% CT Gl A St o] 59 A A& T3ttt

* B@el d=2XD /N

D Jte SEH0AM 2 JIE&EMX2 Hel
N Dl )

(2) ¢4 71Eds 7 AT A

7HE Aol FAMAEREA 53] bWE EA AHE EH g deA &
Qlsl7] ¢ske], N' (modified nasion), ANS (anterior nasal spine), Mxl
(maxilla incisor), Mnl (mandibular incisor), Me(menton)%52] ¢tHe] HFwH
of §1AIg 571¢] 7|EHAA 7P AFFArtA Y A-lE ASEiTt. o] V&
e AR FRAS PARAARR A QFH B Fo R A EAeke Ao

AE A5k 2Elal (el mrbA] Mo P ARE At
sto] 7} 7Hd @A Qb VlEH s AgE glsta Hlastglt)

MN

—_

-

Mol #S el w% Ht Jgsts) A, 23 e

o
O O
Z
>
Z,
w
=
>
|._4
z
jen)
}—A
=
@]
_L
_{
X
> M
s,
n:
Ji > NN

I = 7E
<l Bas ol&3to] 7Hde ‘L‘ﬁ Xé%ﬁé‘?i% Z.L ZF *“40}033} 1ejar ﬂl
al

==
RS
© 51709 THEATH A ol F = AE 4 AZE O] Aol ArtEE=

ool M BT s AFHWe] A T ek AH AP o
W JEnbeA Sela] ek Az FAZE olgd shelAsh 2o
o T4 L R AEdn b 4FAUIe A, Ao 4FHW
3} AFAWe) AES folAsh ge Yo T



Az FAZolde AAAS 339 CT FatolAel A= 7he] Hi ¢4}
= 143mm% T o] 2.0mm ool & oxE YER FdEES
N'-IAM, IAM-IAM, OR-OR, N'-FZS, FZS-FZS, N'-IOF¢ith. &% 1.0mm
o]3te] A& EbH FES N'-FC, N'-Opi, N'-ANS, N'-OC, OC-0C,
N'-FO, FO-FO, N'-FS, FS-FS, N'-OR, IOF-IOF$it} (& 1).

T AxTANEY AAAG Wg 3 2d CT 94 54729 Fd&s 7
A8kl S W N'-FC, N'-FR, OR-OR, N'-IOF¢] A= 3o tjsjs+= 103.5
T 106.6%9 FUES ®et) 183 FR-FR, IAM-IAM, N'-FZS, FZS-FZS
M= 97.1 T 94.0%9] AgnlE B 3|8 F4AHE Ao=Z Yeiwtorn A
Ao 2= He 100.68%2] TS BAT} (5 1).

E 1. Az FHA23 339 CT 943049 F & 7+ 54 Azl wa.
(54347, N=40)

A L ZHmm) S E&(%) S A 2 ZHmm) S &(%)
N'-FC 0.28 105.19 N'-FS (Lt) 1.02 101.31
N'-S 1.54 102.46 FS-FS 0.41 100.71
N'-Ba 1.65 101.70 N'-IAM (Rt) 1.19 101.29
N'-Opi 0.68 100.51 N'-IAM (Lt) 2.24 102.51
N'-ANS 0.66 101.34 IAM-IAM 2.31 95.66
N'-0C (Rt) 0.35 100.82  N'-OR (RY) 0.55 101.67
N'-OC (Lt) 0.21 100.49 N'-OR (Lt) 0.55 98.59
0C-0C 0.04 100.05  OR-OR 2.73 105.50
N'-FR (Rt) 3.08 105.34  N'-FZS (RY) 2.50 94.79
N'-FR (Lt) 2.14 103.59 N'-FZS (Lt) 2.81 94.02
FR-FR 1.19 97.12 FZS-FZS 5.15 94.35
N'-FO (Rt) 0.49 100.67  N'-IOF (Rt) 2.91 106.60
N'-FO (Lt) 0.38 100.52  N'-IOF (LY) 2.34 105.33
FO-FO 0.65 98.76 [OF-10F 0.98 98.08
N'-FS (Rt) 0.68 100.85

Bt 1.43 100.68

13



2. 32 CT |d3eA 9 714 w5 X34 Ad4 37}

Zy FAA VlERS REAeR PSS uf 3AY HEA HAoas
1.94mm% 3 OCe FRo] HlwA & ox2 Byt A 34 FdA= Y F
I e SALAVE 0.64mm=E AY AAARE X Fxo A= 1.15mm, Z i
A= 1.27Tmm= 27 Atk F9-AAE YR E X FxeAE FR (3F35)
I} IAM (%), S, Ba, Opi, OC, FO, FS (&#3)°14 1.0mm o]4e & ex=
B AEFHEY] XS YEE Y FEAAE FO (F3)A W 1.0mm
Aoats B, Avtdor & AFARYG ¥ eart Fdrt
AAE Uell s Z #FXHollM= CG2F OC, FRAIA 1mm ©]4e] @b
=4, E3] OC¢ FRE ZHZ 2mmet 3mme] vz & 2315 Hof, 3
D X FEAdA w43 AxE Bk wbd 339 CT HddA 25
ol golstar A77F A2 71 N, FC, Ba o= 54 247h

714 N
X Y 7 3D
N' 40 0.28 0.46 0.96 1.10
FC 40 0.34 0.61 0.86 1.11
CG 40 0.7 0.60 1.59 1.84
S 40 1.21 0.83 0.79 1.67
Ba 40 1.07 0.33 0.50 1.23
Opi 40 1.30 0.33 0.74 1.53
OC (Rt) 40 1.38 0.95 2.07 2.67
OC (Lt) 40 1.40 0.97 2.00 2.63
FR (Rt) 40 0.57 0.81 3.15 3.30
FR (Lt) 40 2.28 0.70 3.20 3.99
FO (Rt) 40 1.31 0.42 0.91 1.65
FO (Lt) 40 1.29 1.25 0.6 1.90
FS (Rt) 40 0.67 0.36 0.76 1.08
FS (Lt) 40 1.39 0.5 0.63 1.61
IAM (Rt) 40 1.83 0.46 0.78 2.04
IAM (Lt) 40 1.33 0.67 0.83 1.71
L 1.15 0.64 1.27 1.94
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3. AE=FAEANA 718 AFHde A7}
T 51709 7H At FohA B bRe oY YA Atole] A, 7t
4 e AFEwate] Axs SASIT. 7MY AsEdy F4A TIEH A
o9l Agl+ 0.17 £ 0.15mm (N'-cOC-Opi) ~ 1.76 £ 1.69mm (N'-S-cOC) ]
s Aelg Btk 1 % N'-cOC-Opi, N'-S-Opi, FC-S-Opi,
FC-cOC-0Opi, FC-S-Ba, FC-cOC-Ba, N'-cOC-Ba, N'-S-Ba®o.= 4% 7}
G ATEEL VISAERTH 7P &2 Al AT,

T 7S AsEHy kAR Ve ke A= 049 £ 0.16mm (N'-S-Ba)
T 6.66 £ 6.78mm (N'-S-cOC)¢] &4 & Aol& HIA=H, olFolA=
N'-S-Ba, N'-S-Opi, FC-S-Ba, N'-cOC-Ba, FC-cOC-Opi, N'-cOC-0pi¥]
7P AsEHEe] ZIEHdAA E 0.8mm ollE ZHEAl AAEIAANE
N'-S-cOC, FC-S-cOC, CG-S-cOC FelA+= bmm o2 & ztol& KT

£ 3. A== ME BSHHEAAN AR JEHAAY A" 2 b
& AFEEEAY 4 5 4.
A AEEE N a5k ZIE- A 9] AE 744 <k
71 A (mm) oFH = (mm) BT 74 (°)
N'-S-Ba 40 0.29 +£0.20 0.49 + 0.16 4.52 + 6.35
N'-S-Opi 40  0.18 £0.15 0.56 £ 0.19 4.01 +1.87
N'-cOC-Ba 40  0.28 £ 0.22 0.68 + 0.76 1.00 + 13.98
N'-cOC-Opi 40  0.17 £0.15 0.76 + 0.77 1.75 £ 5.30
FC-S-Ba 40  0.26 £ 0.18 0.63 + 0.17 0.93 + 1.91
FC-S-Opi 40  0.19 £ 0.20 0.76 + 0.34 3.96 + 3.07
FC-cOC-Ba 40  0.26 £ 0.20 1.06 £ 0.92 1.57 + 17.06
FC-cOC-Opi 40  0.20 + 0.19 1.12 £ 1.07 1.62 +5.18
CG-S-Ba 40  0.36 £0.25 1.06 + 0.79 2.54 + 1.61
N'-S-cFS 40  0.38 £0.22 0.90 + 0.46 1.91 + 6.69
FC-S-cFS 40  0.37 £0.23 1.04 £ 0.39 1.66 + 6.96
CG-S-cFS 40  0.46 £0.29 1.21 £ 0.51 1.78 + 7.25
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7Y b AedHy 7P AW Atole] Zt: Ake]e 0.93 + 1.91°
(FC-S-Ba) ~ 66.99 £ 30.62° (CG-cFO-Ba)® © t}stA el
FC-S-Ba, FC-S-cFS, CG-S-cFS, N'-S-Ba, N'-S-cFS, CG-S-Ba®.& +4
" 7V AsEdo]l 20 oldle] e AEAE HATH N'-cFO-Opi,
N'-cFS-Opi, CG-cFO-Bai= 50° o]l & o35 H At}

ZF A3 T 795 0.019 Turkey's studentized range test (ANOVA)oI A
FTEHoR A2 oAgks Hl i 1271E 3 39 YERRTH

4. BFANAM 7% BTHE Bt

Az FI 23S Bel 12709 7|E=HH S dst

oA He 2 o A<l
A ge BA RS AR okl ® 40 Yend ek A4 AFEET T
WA 7127 Abole] Az

0.06 = 0.06mm (N'-cOC-Opi) ~ 0.96 + 0.86mm
(N'=-S-Ba)®| z#lo]l& Ho HAxFHAz=AARY o Agddg 53
N'-cOC-Opi, N'-cOC-Ba, FC-cOC-Ba, FC-cOC-0Opilo.& T ¥ Hwo] 7]
AElA 718 71aA 1218kl

Ve ARy o ZlEd el A= 0.55 £ 0.65mm (N'-cOC-Ba)
3.14 £ 2.74mm (N'-S-cFS)¢] #}o]& H¢lil, FC-cOC-Ba, N'-cOC-Ba,
N'-cOC-Opi, FC-S-Ba, N'-S-Baco. 2 A% 71 AZ=FH WA= 0.8mm ©]
W= &2 exk 718E Bt

7P ot AFddHy 7Y JFHdoe] olF+= ZtEs 1.37 £+ 0.41°
(FC-S-Ba) =~ 22.81 £ 13.83° (FC-cOC-Oph)=& A3t zlo]lE HSTH
FC-S-Ba, N'-S-Bal. & 4% 7Md BT WA 2°0|He] 2w ox& B
o A8 qk N'-cOC-Opi, FC-cOC-0pi, FC-cOC-Ba”} 10° o|4¢] & =}
o5 Ykt (G 4).

v R ORN
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£ 4. B9 3349
o Agst M4 A FFHAETY 4w,

CT |3dA 73 BF

3 -8hA 7= A 9] A

7Hd e
MY AFRE N
%704 (mm) PET(mm)  AFHUI 2E()
N'-S5-Ba 5 0.96 £ 0.86 0.80 £ 0.67 1.77 £ 1.13
N'-5-0Opi 5 0.96 =+ 0.82 1.50 £ 0.80 2.62 + 2.01
N'-cOC-Ba 5 0.08 £ 0.11 0.55 £ 0.65 8.56 =+ 3.50
N'-cOC-0Opi 5 0.06 = 0.06 0.57 £ 0.66 11.83 £ 4.59
FC-S-Ba S 0.68 = 0.66 0.63 £ 0.44 1.37 £ 0.41
FC-S-Opi S 0.55 £ 0.37 2.03 £ 0.94 3.53 £ 0.97
FC-cOC-Ba 5 0.10 £ 0.14 0.48 £ 0.22 10.36 = 5.63
FC-cOC-0Opi 5 0.17 £ 0.27 1.20 £ 1.55 22.81 £ 13.83
CG-S-Ba S 0.90 £ 0.86 1.18 £ 0.64 211+ 1.5
N'-S-cFS 5 0.94 £ 0.57 3.14 £ 2.74 5.15 £ 4.05
FC-S-cFS 5 0.59 £ 0.36 3.07 £ 2.12 5.78 £ 4.44
CG-S-cFS 5 0.54 = 0.33 3.04 £ 1.59 5.99 + 4.60
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lv. D&t

Tk 713 3xY TS QEME 7ol HE AT H
(mid-sagittal plane), =% B (axial plane), ¥4 H (coronal plane)&
kol ofokH F-9l9] 9%, AVIE A soF st} o] T HF HW2 od

Ao FgAeln, 3xd CTE |8 3 e
WAL AR A o] 85 &= 7 &0 giiE 2

Z o B

H o
o T

o
e ol
2
o flo
i
o
ol
N
ofl i mo B fl

o2

W

330} (4, 1990; ©], 1991). & 37449
WAL AR EATo] A AMEEZIE §f
(foramen spinosum, FS)& ©]&3l7|% 3t} (o
3zt CTE o] &gk Frletetd FA % Qke}, Anl=, fJolx, AT 59
71575 9] sella, nasion, basion 53 3 7|+ HAFHHS A

2t} (Ono, 1992; &, 2002; Hayashi, 2003; Yoo, 2003).

T oE F9l viE] diAA A dEHs 1o 7l AAe sttt 84Sl
ot (Kim, 2003) 18y A5 Fdl] EAlst= A

A, Adul=ouh g5l iAo 2 EAgTal A
T oobAE AA S v A oy FHA el A GE3r] wiEedl (1, 1990;
Pirttiniemi, 1996; Trpkova, 2003) 32kl &A1ell Al W31 ARg-3}7] = o fTh &
oldl 7lEHor Agsta FAQ Ve AeEEs 4T F AeTte Ae
7HA FEE Aol AT

FAAE kAR vE] 7] HA GACA wEA =37t JegE F A

do
%
2
5
ok

2

O:
=
N,
R
Ir
ol
=
)
o
I

~~
—
O
co
N

£
=
O
O
>~
N—

o] bFE= FxEolth. F/HA= Holr] 2/HEFE =3UF AFEE, S

oF 2417} H RS W oiFte] =3t 2 Al AITIZEA BB A BHE

Att} (Ridgway, 2004). & Enlow (1968)%= %7] T4 Aol AF-H3

%3} (spheno-frontal suture)olA 2] A, Fd} Ay FrjZo e & S5 &

S ol TAldA S He FEHE 7HAW AASta, o) Y-S

AF A3t (spheno-occipital synchondrosis)e] A-%H A4S FEspA| vt 1
o

o2

[e}
Aol vhe o) kel ws) wlaA kA olgta ik (¥ 5).
Moss$} Salenti(1971)%= F7/HA7F FrRebA R A3 A] ¢
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= Fegkar ste] AR HHAAS Felsgltlh. kA Plagiocephaly
(Captier, 2003)4} Scoliosis (Iannetti, 2004)¢} 7 FrlekebA 27} S0 A
o HthA e FFS = T UARE FINA= AR HthH o] FE YEhtar
FAA Al s W e Bls FARHY e W Aol FEE

o o=
TR=olgtal AZtET (Kim, 2003; &, 2003).

sHE dge 71ed Aol ofd

|52 ok (dF, 1994) sHARE 3 3

B2 eFal R 27k #EE Qo] T W A fEd Ao
sttt

FRA ol A o] &3t 4= Q= 7= -+ UF (foramen cecum, FC), Al ¢
(crista galli. CG), sella(S), basion(Ba), opisthion(Opi) s°] At FC&
frontal crest®] small notch® Ei}+= F-Eo] A& (ethmoid bone)¥} 172 %™
o]FolF AL R & 9= AFEol AT oo m = HAFe] A
] superior sagittal sinus® 7}= emissary vein¢] 33t} E CG= A= 9
s FAdeta, A% 195H =371 HW, falx cerebrizt H-2E = 3ol
t}. 3 S Holr] 65F5E hypophyseal cartilage”} 835 o] A& L, ¥
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AsAA FAALY FAHAS o]FE= FEREo|th Ba9t Opie 2H7}
T A AR % FA s, o]F Opie $F=4o <+H
3l ¥ 7l (neurocranium)®] “g7dol @IS Wol W= el
FNA L] FEA 7Ie o= ANAH kebs o] X ub= A1 # (optic
canal, OC), A=Al 2] AFeti 27} X|vhi= AYUF (foramen rotundum, FR),
et EX)7F A= d A (foramen ovale, FO), T3 2s o] Easls= =3
(foramen spinosum, FS), SFHAIZ 3} Wo]2l7d o] F3et+= Wjo] =(internal

acoustic meatus, IAM) S©°] At}

o] A A2 2 CorePLAN Z2 138 o] g3fo] 143 32441 CT
Joll Aol S A E vl dS o Ff 2k 1.43mm, ik &2
100.68% 21 t}. o] A2 Kitaura(2000)2] 103% &th£-o] 1} Cavalcanti(1999) 9] A
o] 2mm o] e} @xpe} vleRh =Eolth Wb 3Ak] CTE o] 83 o] =
4L 1.5mm o] AL E 714 do] 5ol o] &4 F A& o= Ak
sk 4= Y. B9y Kragskov(1997)+ w4 A1 AF (metallic marker) §19]
% 33 CT 949 ASH 7 75 A5 WA ARlo| A 1o o A gslctar
sted 1 2184 18181t
gy A4y 7153 FR, IAM, IOF, OR, FZSol A= AlZ29] 22171 2mm ©]
Fo 2 gkt markerd] FA7F 9SS FAS Vs E JARE &F 72
59 3xkd A Aol ym AL FejH o g fLxEe] Bao
RS 75l AARE oz AT E AS ekl AV 54 ARl ede

S|

rr

ol B 9 vh= Ao 2 AYZHE T
FAAL] 2t 71EHE 3 CT QoA wEdow AAPS W] ex&
H7rshH 32k F3E Aol A Bt 1.94mme] ZolE KT Y I3 A ol A 9
A AR 22 0.64mm=E AY Fgka, X HZxAA = 1.15mm, Z A
Ae 1.27Tmme] Ht e vEllth 2 ARe] Aolg RS Z #Hxi
B3, 53] OC FRS 717 2mme}t 3mme] A&
HFo] gold™ N'oJup & (foramen)®] =7|7F 2+
FC, FSTollA 54 a7t #skth. webs] 71 A4 Al 2 Wao o]
AL, CT G7dellAel @4 A7-do] Biwste] +
& fEo] ofHHd dFo
T #AxE JeEdE X fuAME FR (#3), 1AM ($3), S, Ba,
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Opi, OC, FO, FS (#F)olA 2x7F A ¢
Y FHzAAAE FO (FS)NA % 1.0mm o3¢ 54
2= zpol7t ol b e A AR AFAAS B
Opi< FH G fAete 7IEHER, FHEH
RS Hol Frh oldgt exfe] WA oL B2 3k YA xR A
FHS Qs Aol o]y 7] wjEo 2 BZEY} (Hajeer, 2002). T William
9} Richtsmeier(2003)2] Aol E= A= 2HY 7|4 5 58%+ Imm o,
91%% 2mm °]W, Z18]3L 98%+ 3mm o] A& A= Hlthar 3o o]
HoAT A} vedlal FUNA S VEHER AR VIEHEAE AHEE
2

< st

TR 7R 2 7MY AFEATAY] AYE AARSEE 0.1794
1.76mm7+4]  zpe]lE& w3 517 7P AEFHWE Fo|A] N'-cOC-Opi,
N'-S-Opi, FC-S-0Opi1, FC-cOC-0Opi, FC-S-Ba, FC-cOC-Ba, N'-cOC-Ba,
N'-S-BalZ A% HWEo] 0.3mm °o|We] 71 77t HFALZE B
th ol HHd= dEHoRE AFMAL FC, N', 57049 cOC, $F71A
o] Ba, Opi s°] £3tH o] lo], o]5°] 7|+ AFTHH 74 #Fa3 HE=
Azrer = gl

T etz VEHY 7P ATEHW Aol AYE ALSE N'-S-Ba,
N'-S-Opi, FC-S-Ba, N'-cOC-Ba, FC-cOC-0Opi, N'-cOC-Opil.= F4d % 7}
A AsHEdoe] 22 Hit AYE HAA 0.8mm oY ol HHLE T2
AFEAAS] N, FFMA] S, cOC, 7704 €] Ba, Opi 522 T4 2
b=

7P tHATEHY 7P AFEHW Atole] Ak Aoli=  FC-S-Ba,
FC-S-cFS, CG-S-cFS, N'-S-Ba, N'-S-cFS, CG-S-Ba, N'-cOC-Bal.&
A9 7P AEHWA 2° o]8tE B, E3] FC-S-Ba2 0.93°9] zhe 7}
LabE 1A olF HHoA = &R dFANAY N, FC, CG, T
Aol S, TFIMA 9] Ba, cFS S22 FAEo St

olgfdt Ay FTIhHom Hrtdl W | AFHWe dAd ALgE o
7% FolAdE N, FC, Ba, S, cOC, Opi 5°] 7F& ®lHslA 7|5 HH9
T4 847t HAT o5 T Ve AR AdA o] Hojx= cOC Huh=
e ZledEe] g A"e Vedos® AAEQT agal o]ER o] Folzl
7 AEHEWE T RTAATT 53] W N'-cOC-Ba¢t 714 A49 AdA
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o] "olX|= cOCE
A 7Hd A
o] A AE o]
A g Aol A LA
o] AZ7} 0.68 £ 0.66mm, W] 7= 73] A 0.63 £ 0.44mm, 7Hd <t
A ZHHI 7Py AEHW Alolo] Zte= 1.37 + 0.41°% YERY thE P4
=oll 3] dFsHA s Aediads vEtth 71Ed1 A Addol
Holx = cOCE £33 N'-cOC-Opit 0.06mm, 0.57mm, 11.83°, Z18]aL
N'-cOC-Ba+ 0.08mm, 0.55mm, 8.56°%t}. 1 ¢]o] N'-S-Bakx H|w % At
g A e AoE e E e, 1 AFo]e 0.96mm,
0.80mm, 1.77° At}

ol#]l A= 71+4 XA ol &olatar, H AG a7t A omA FIHA 9

el FC, S, Bao = FAH A&4A

FC-S-Bao|] 77 :dz= & ofye} AR A = 71 Hold A5y He] &
F = AL HolFEr o o AH CT 97e] F7HeletH 4]
=l

&
] o] FC-S-Ba WH o 7|3 Axuw
o -

A
W o] &3 oferwl By el 1A Aol UE FE4 AFOI, 3
e BAE 9% 7% SuuEe] Aol td A7t ow Bad Aow
AzhE,
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Aol M = ARTAET A 32k 959 213 CorePLAN
S o] &3 3x9Y CT 9A4S A, 5y 7|43 54 o149 7154
WS 2] oAE Fskolar, 3aY FoletetH BAS e g AW
S A4, Hrtste] oy g 428 I

1. AZFAFE A0l 339 CTollA teoixl o 71 4w 5 o
2 7l e A, 4% Aolzb 7 #Agd HW> N, FC, Ba, S, cOC,
Opi o] 2349 7 AFHHo|

22 a1 shd, FC-S-Bal® o] Fo|x 7 Aol dxFlZolsy 4
& BFolA 7 Hold AR e r HrhE k.

3. 1% FEFe AAAZY 32 CT GdolM e S4AYE vluwshd Ht
A 1.43mm, B+ FlE 100.68% = YEFRETE

4. 37481 CT 94Fel o $A4 7124 % N, FC, Opi, Ba, FS 5o] # ut
B A A 97k ol A@Ao] Holdk Aoz vpehyktt,
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Abstract

Reference Plane for Craniofacial Analysis with
Three—Dimensional Computed Tomography(3D CT)

Hak Jin Kim
Department of Dental Science

The Graduate School, Yonsei University
(Directed by Professor Sang Hwy Lee, D.D.S., M.S.D., Ph.D.)

The 3D CT images has been gaining more popularity because of many
advantages including the three dimensional reconstruction, the measurement
of distance and angulation of the anatomic structures, the three dimensional
analysis of deformed faces, the prediction of skeletal structure after virtual
operation and the comparison of pre— and post-operative skeletal changes.
Therefore, despite the disadvantages including high cost and high radiation
dose, the 3D CT imaging is beginning to play on important for the analysis
and the treatment planning for the craniofacial deformities.

Authors have already been doing the 3D CT analysis with a few reference
planes. However these reference planes and points used in the 3D CT
analysis are different from one author to another and yet have not been
verified. Moreover, there is no standardized 3D CT analysis and method for
establishing reference planes. Therefore, there are many difficulties in
clinical application of the 3D CT.

Here I have confirmed several possible mid-sagittal reference planes for
the selection of standard mid-sagittal plane, after verification of the
magnification of the 3D CT images and the reproducibility of pointing the
reference points with the 3D CT of dry skulls and normal individuals. The

obtained results are;

1. Some of the reliable reference points in the mid-sagittal plane, with the

least distance and angulation from other median points and planes, were
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N', FC, Ba, S, cOC, Opi in the 3D CT of dry skulls and normal adults.

2. The FC-S-Ba plane showed the most accurate, reliable, and applicable
reference plane for normal individuals as well as for dry skulls, considering
the pointing error and the distance and angulation from other median points

and planes.

3. The magnification rate of the 3D CT images, as compared with actual
measurement from the dry skulls, was 100.68 % with 1.43mm of mean

error.

4. The reproducibility of pointing the candidate points was excellent at N',
FC, Opi, Ba and FS.

Key Word : 3D CT, Craniofacial analysis, Reference plane
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