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PR Gl BE FAA Yl Yot Fol viE 3T

FAAE FAe kA Fo] witE A Jom glenoid fossas E3ta] st

B dwgel Qi ey FrRERA R/ aw Fud gAade 93 F

i g FAAE dlFs A o7 sella turcica® AR AHE 9 sella-nasion-

= TS sella-basiono 2 UiE g ey, dohEd FHAS ARl A
dEo)gla shobx 2 F ol skl dn AT s 244 FA A wet
FH planes ©l&3dta] ZF 159 FHASH dddd =44 543 steto] I, 2
71 2 9A wAS Aol fRE e A sl B3 44 540w &5
g 7 1wS skt (gonial angle)®] Gl whel kel zhzbe] &g (bl

2ol 7k h=A = Fobr gk

DAANRE B Fe Ao g5y FAEZAM Class I 25 904, Class 1I =L
# 907, Class Il 25 0¥e= 749 & 27089 A& ez 3o
7t aFS st e el wel high gonial angle 13, normal gonial angle L
%, low gonial angle Z5 2% Y5, 15 I+ A=X+= ANOVAS Pearson

correation analysisE &3ta] SAAE st e &3 e AHE A

1. F/HAE e 45 £ N-S-Ar, N-S-Ba, Ba-S/FH* Class [, Class II =1
0] Class [l 2E 1} ZA eSO (p<0.001), Class 17 Class 1T 1% A}o]9
= gk 2Fol = gl

2. WA 1F, high gonial angle, normal gonial angle L&A+ F7/AZE 0]
7 sl wel ANB7F S7bste @AIA o= fost 4o AAdAE Belou

(p<0.05 ©]3}), low gonial angle LHo = EA A o2 Fo3F AAAA 7F e

_iV_
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3. AW TR Aol A RAWY 18 ol §o13 A7k Yo} T
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(p<0.001). FMAZE

5. = Azte] Z7t3te] W N-N'E A8 02 224 A== 745
ool guRAE ndn FAA Ao BANNE FAA F SN, SN,
S-Bacl A$E Zo] 27t wek N-N'2 A s o] +74 AZqA o] 4
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PR Fgl e FAX Fuis Faotzol wAL 4

Mot ot Zol W= ¢3)d 9o wE glenoid fossaE E31

it AR TREEA A W Fud FAN FFol

QS Aow AZHAY. FAAE I HoR sella turcica® FAHOE AR
sella-nasion 23 ¥R 9] gella-basion®® Ui F gom Aote olyd F
MA e AdHeo AAFoIda stk i A3t durt. FiAA s =

719] @l A Bjork & (1951)& Tk WAL ALRE ol &3 Aol A T
Ao At ot ZHA Alold] A@Aol 9SS FFaE L, Enlow 5 (1971) <A
FAAe At Geje He 279 P
W FEREES Tx =
ot

FAAY A wge T2 OHYAE A F A3 (sphenoethmoidal synchon-

template FZEZA F L3 IR

drosis), @38 &7+ & 4% (intersphenoidal synchondrosis), 8335 AF4%

(sphenooccipital synchondrosis), 53 W <143 (intraoccipital synchondrosis)

9] 47FA] =4 (synchondrosis)dl Aol =4 FEAHo & ol FAqRAT. HE

= A AFE A4 Ho 2 I A=A} 3-TAl Aol HshE o
Sl

=48 A A= A dE v gley 5204 =<l A



oz 4HA vk HIASFF AFAF HFLS 154 Axe "I #3420
Al Bre ol2elof dojun TR G FHORA FH TS g

FAATE ol et Zo] BAPud Fdolut ot HE B A w A
© @F daiA s o AA =] A7 gk ol W9 AE<lA Hopkin &
(1968)2 BEA E7d & FAUG LA FAAY Zte] I+, I, IId 2
2 #old & Husgla, Kerr ¢ Hirst 5 (1987)2 424 E5Fdl we 1§ |, 1
o RN A g A FAA Ze] F OAFS vE F Ade 5A
A sF e, Anderson ¥ Popovich (1989)% & F/AZo] A=H4 I F
Augst $#ol glvka 3t Dibbets 5 (1996)2 170 9] ofso] i3 7ol
A TR A ZEHBa-S-N)# Ba-S, S-N Zo|7} d24 FZdu I+, Iw, v 2
2 Aol e Buatdth Sigh 5 (1997)2 [IH +X #AAE Hol: +3 I§ +
A/AE e LArole] FNA FeEje] #ek wlad A I e A T A 7
ol g d7ztle wHsct,

HEH S Renfroe & (1948)2 /1A A=A I, I F3ug Atold &
AL LASA FEaIthar &9 Varrela (1998)% 3-7419) I FH g of5d
M A I 2w xolEd wHstA XA FAHAC Ia 748w
Fde 27 24+ otdda FEsth. & Wilhelm 5 (2001) ANB Zte] u}
2 A4 Id, Ui Aol vlale Al Fo)| A zke] Apol 7k gl vhal K st

Enlow & (197D)2 x4 d&A 44 FFMALE o &8t FAHA}
Stz Ald dFe Mt dHEaela, ofe o § (20009 I, I+ H8ugs
7t g obE e A AgWste #g A7E BAME FAHA. Htel

Andria 5 (2004)& SN planeS 7|2 & &+ cranial base angled] 3+ 3719

=

o
g
Hm

AHES <2432 FH planes ©] &3l cranial base angle< anterior cranial

&

base angle¥} posterior cranial base angle® T&31 I, 19 4=FH FAug
o we FHds Rasidt.
oJde E=EEAAM WA FAug BEFo & 2FES Uy FAAY FH

oA Qeld 1EIS Aot QeAs 1EdF B4R SHES Fold ofshe]



Ao|t}, B AFoda= F4
sketel FE, 27 8 o9A

£ Ao g AW ugih

g
SR

Augte] met FAS} AHE 44 54
Zpo] %9 3Fetzt(gonial angle)el & Ej<l

R



A7 o W vude nelx 2 oldel WINRE WohE AFel 0
9107 %, 0 163 9 5 2709 B4F AT Wgow st 2009 B
Aee F84 34 542 dthis ANB %3 sete] guE UE gonial

angle kol wel 97k A F o= B F3A T
(1) =84 =4 aA

Class I group : 1° < ANB < 4°

Class II group : 4° < ANB

Class IIT group : ANB < 1°

(2) 3otz Iy
High gonial angle group @ 125°< gonial angle
Normal gonial angle group : 117+6.7°

Low gonial angle group : gonial angle < 110°

Class I 15 909 ( ANB : 246° + 0.8°), Class II & 90%W(ANB : 590° +
1.24°), Class III 2% 908 (ANB : -268° + 2172 FAHARL 72+ 28 stot
Zol dejd ulg} high gonial angle & 30", normal gonial angle Z& 30%,

low gonial angle L% 30M o2 T4 5}
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Axhetn At WA o] A AE Cranex 3 ceph(Soredex, Hel-
singki, Finland) #<% 7] 75kvp, 10mA, 0.6sece =FFHo 2 &1 F
I A gwo] Hygo] y
gt Fejel A #dstes AAE AT, 2FE EA

Jo gt x| st e dx"d PACS (Picture Archiving

H&—/\]_}\

L

X

AZ2AA S Z9gstatt. &9 A Frankfort-Horizontal ¥4

¢

05
o

AR

A 2l
AA

Communication System ; E8F4AGHdEA2=8)e DICOM (Digital Imaging
and Communications in Medicine) 342 A& 2w, Veeph 35 '™ Zz 1

(Veceph 35 ™ | Cybermed Inc, Korea)S o €3t A= ©¢ 0.0lmm, 0.01°Z 7

(1) A=4 ( Fig 1)

1) Sella(S) : Sella turcica® &4 #
2) Nasion(N) : A FH] & &% (nasofrontal suture)? A H

3) Articulare(Ar) : 3tX 9] A} FHFFo] AW U= A

5) Porion(P) @ ¢l x=9] /WA

6) Orbitale(Or) : <Febatd el sk A

7) A point(A) : ANS®} prosthion Aleo]e] H A A

8) B point(B) : Infradentale®} pogonion Atol<] FH A4

9) Anterior nasal spine(ANS) @ F7/0H oA dete] AW

10) Posterior nasal spine(PNS) : 70 AolAd ZA ] 8o HFary



11) Condylion(Cd) : st¢}F< & FA4H

12) Gonion intersection(Go) @ %

13) Menton(Me) : § £ 4 g (symphysis) 2o 3
14) Gnathion(Gn) : B &A% (symphysis) 2/ A A4

15) Pogonion(Po) : B #Z4 g (symphysis)

Fig 1. Cephalometric landmarks
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(7}) Angle measurements

@ Cranial base
saddle angle( N-S-Ar), N-S-Ba, SN/FH, Ba-S/FH
(@ Anterior-posterior relationship
SNA, SNB, ANB
@ Vertical relationship
SN-GoMe, articular angle(SN-ArGo), Y axis to SN(N-S-Gn)
@ Mandibular morphology
Gonial angle(Ar-Go-Me)

Fig 2. Angle measurements



(4}) Linear measurements

O AZHE AY
S-N, S-Ba, S—-Ar, anterior facial height(N-Me), posterior facial -

height(S-Go), ramus height(Ar-Go) , Mn. Body length(Go-Me)

@ Horizontal measurements
Length(mm): Ba'-N', Ba'-S, S-N', Ba'-Cd', S'-Cd', S-A', S-B',
ANS'-PNS', Go'-Me'
Ratio : Ba'-S/Ba'-N"

(@ Vertical measurements

Ba-Ba', Cd-Cd', Go-Go', Me-Me', ANS-ANS"', PNS-PNS"

= |/

FH line

N
s - 7 ANS® .
Ba® Go® Cdf) PNS Me] B A _ Reference line
“ I \

Fig 3. Horizontal and vertical measurements



3. SAA .
2t FEEE OFe] Aels BIISld ANOVAS Aldstsla, Aol e 45
ofw Lol Aol 7k A=A Fobr ] gl Aol g (Least significant

!
difference) & Al A3tAT. =3 ASFHEHN FAA #H RS0 FARAE

yul

ol 1 7] €8] Pearson correation analysisS Al 33} o}



1. 4+42%

1. ANOVA

AA 2F WA 7 AZA k] Aelsk 9= A ok w7 9] ANOVAE
Agsdm Aok A A 2AY FARG el Aok i A Fotur] )

3l Ha4 el AANS AHE st (Table 1).

7}. Angle measurements

FAAE YEWE 45 F N-S-Ar, N-S-Ba, Ba-S/FH+ Class I, Class II
Fo] B Class Il 1% Btk FostA AA vEeEst e Class I % Class II 7L
= Atoldl= zkel 7 gllk. SN/FHE 7 13 3kel zbel 7t gl Ao 2 et
datelzrel AW A5 YEUE 72 F SNBF ANBE ZF 13 1te] zkel 7t 9l
Aoy SNAE IF FHo Aol7t gt sttty #w#ld 7z 5 articualr angle
Class II, Class I, Class III ¢4 2 EAAo 2 Fo3 A& YeEN e Y axis

to SN A 2 oz fFogt A7F AU
L}, Linear measurements
M A" A=

A AR delg el SN @t 157 Aolvk gglen $¥
A Aelg dEdE @ F S-Ar 944 TEd Ao wold 2ert S-Ba
€ Class I, Class III 2% X% Class II ZEFRY $9384 & #S »avh.

AFH%® Class III 1&09| Class I, Class II 28Xt BEF So&A aA vge
PFH+ Class III, Class I, Class II A2 F<93% 25 Y. stetel FH



=2 el &= ramus height, mandibular body length: Class III, Class I, Class II
THE FIAIA F FE 2

(2) Horizontal measurements

7ol ARG dEel FRA Al gl dald durw FAE A5
FA Aoldl = Ll Aolvh UEtuAl Fkt. et A5 f1AE yE
= S-Avee Aot gllen shete] AdFl 91X E yEle S-B'#e SNB#:
I wFAIFAE Class I, Class I, Class II <22 #93%3 = Yyt
Condylion®] A&FW A& onu|sl= 3 5 Cd'-S+= Class 119} Class III & v
of folgt AolE HPomW Class II ZLF9 ol o A YErYth ANS'-PNS'
Aol= Class 113 Class I ZF%e] fogk Ao]E& Bl Go'-Me's= Class I,
Class I, Class II A& F<gt kel Aol& HAL,

(3) Vertical measurements

Basion® +#& % %% yelyE Ba-Ba'ts Class III & 9] Class I, Class II
O% BY ¥ ZA YEFSHH(p<0.001). Cd-Cd' 9 A Class III Z5%9] Class I,
Class I 15 Xt} ¢ ZA velyton Ar-Ar'e ZH3d 93 2ol & Holx
Fokrh, stete] SR F4 AFA< Go-Go'? PNS-PNS'i= Class III, Class

2 Fod Aols EAow AWE F4 AFAA Me-Me'o
ANS-ANS'= Class IOI 9] Class I, Class II ZwEt & S Haoe
(p<0.001), Class I#} Class II L& Afolo = =}o] 7 f1ith.



Table 1. Comparison of variables between the Class I, Class II, Class III group

Class 1 Class 1T Class III ANOVA LSD
Variable Mean SD  Mean SD  Mean SD sig I-1I I-1I0 II-1I1
SADDLE(®) 12565 5.03 12572 526 12290 5.75 ok sk ko
N-S-Ba(°) 13147 5.04 13174 477 12912 5.53 ok ook ko
SN/FH(°) 899 2.70 962 274 864 322
Ba-S/FH(°) 12212 4.08 12248 3.86 12049 3.99 ok ok kk
SNA(®) 80.56 3.35 81.27 3.00 80.73 3.63
SNB(°) 78.09 3.37 7536 3.07 8342 4.29 ok sk ok sk
ANB(°) 247 0.80 591 124 -269 2.18 kK CEL L L E
Articular angle(®) 14995 6.66 15301 593 14743 6.82 ok ook ok sk
SN-GoMe(°) 34.86 7.16 3890 810 3295 6.73 kK otk kK
Y-axis to SN(°) 7142 3.28 74.34 3.77 67.84 3.89 kK ok Rk okk

Gonial angle(®) 11926 9.29 12017 8.79 12261 9.08
S-N(mm) 7163 3.76 7091 3.63 71.37 3.56
S-Ar(mm) 38.03 449 3702 366 37.84 3.87

S-Ba(mm) 4941 376 4822 318 50.21 4.01 ok stk sk
AFH(mm) 13290 6.41 13311 6.89 13651 8.06 ok ok kK
PFH(mm) 8739 9.25 83.80 7.55 91.62 8.77 ok Rkl kok
Ramus heghttmm)  52.52 6.81 49.22 586 57.62 6.78 ok Rkl ok
Body length(mm) 8099 4.50 78.19 550 84.77 529 sk sk skl ok

Ba'-N'(mm) 97.07 520 9538 4.39 9587 540
Ba'-S(mm) 26.39 296 2555 289 2541 3.56
Ba-S$Ba-N'mm) 0.27 002 027 0.03 026 0.03
S-N'(mm) 70.67 3.85 69.83 3.60 70.45 3.68
Ba'-Cd'(mm) 14.26 2.15 1462 2.62 14.13 2.60

Cd'-S(mm) 11.28 298 1213 258 1093 3.31 * sk
S-A'(mm) 70.15 4.44 7086 4.76  69.70 4.78
S-B'(mm) 65.03 598 60.11 6.33 7444 7.37 ok R skl Rk
ANS'-PNS'(mm) 53.02 3.36 53.86 347 52.35 3.06 * ok
Go'-Me'(mm) 7249 649 67.68 8.07 76.86 6.87 ok Rk skl ok
N-N'(mm) 11.16 328 11.85 341 10.66 3.90
Ba-Ba'(mm) 41.63 419 40.77 349 43.16 391 ok ko
Cd-Cd'(mm) 2041 3.12 1997 254 2210 347 ok R ko
Ar-Ar'(mm) 33.87 411 3314 3.40 34.37 3.53
Go-Go'(mm)  86.05 9.05 8224 746 91.10 8.64 sk sk skl ok
Me-Me'(mm) 12103 6.97 11992 6.72 12566 9.49 sk sk ok
ANS-ANS'(mm) 4829 4.26 4743 394 50.02 5.73 ok R ko
PNS-PNS'(mm) 47.83 3.79 46.18 3.00 49.25 4.74 ok R skl Rk
N-Me(FH)(mm) 13219 6.35 13177 6.75 13632 8.02 sk o sk

#: p<0.05 ; =% p<O.01 ; ==+ p<0.001



I AAC digh AdaEAelA FAA Z4e UEl = N-S-Aret N-S-Ba At
e = F949 AAAAZ B ow(p<0.001), z2+zt SN/FH, Ba-S/FH2
Ztap e AARAE B, SN/FHS Ba-S/FH Apolel = AaaA 7 sl
Eg o] 72 S-N, S-Ar, S-Ba &2 F/AC ZdolE YEU+ #HE=
FARSE S-N'# = 5% So AudAE B
ey, Ba'-S, Ba'-N'¢t= &9 A@aAE Hol: SN/FHZS Al9stas vd
A A e FY ARAAE BAT Ar, N-S-Ba, SN/FH, Ba-S/FH =%
SNA, SNB¢} =2 fode g9 AaAaAAE B 2om(p<0.0001), ANBe= &<
AapAE HER A tHp<0.01, 0.001). 7=l A FAg S-A'9 S-B'E= SN/FH
Zhg Alfstale g9 dHRaAE B
To® FA Zrak f¥Edte] shete] FH|, 1A Atele] A@H#AE AW R,
gonial angle® A2 &9 4#HHAE eI Y, N-S-Ar Zvto] A X2
o3 F9o A#AA(P<0.01)S YEFY G, Ramus height(Ar-Go)9t Mn body
length(Go-Me)s= N-S-Ba®} SN/FH 713 SAA o ® Fog o dadAsE B
3L, Articular angle(S-Ar-Go)+= N-S-Ar, N-S-Ba, Ba-S/FH¢} &9 #3474
£ HEAT(p<0.001). Condylion®] HEWA QAE v+ Cd'-S& N-S-Ar,
N-S-Ba, Ba-S/FH Zt#&= &9 4##AE B Hp<0.001). Condylion®] 3 %
A(CA-CdHE FAAE dedlEsE W 43 2% g9 Z4#dAE eyt
(p<0.001). ¥+ Y axis to SN2 o5 &3 Fodo] & &9 A#AAE 2



o1 SN-GoMe¥ N-S-Ba, SN/FHSH &< A##d4AE Bt (p<0.001).

1 e FHAAQN dolgs dEdE A F N-N'E A A
Ba-Ba', Cd-Cd', Ar-Ar', Go-Go', Me-Me', ANS-ANS' PNS-PNS'
N-Me(FH)E= F0A Ztel digh ul ghol F7hgtel wel #aste &9 JaaA
HAAt (p<0.001). ¥ AFH® PFHe| dolA %= SN/FH$t AFHO #AE A9

a1

=

=

ol

iy

—
B

o

o] FadAE BAH



Table 2. Correlation coefficients of cranial base angles with cephalometric
variables in total group
N-S-Ar sig N-S-Ba sig SN/FH sig Ba-S/FH sig
N-S-Ar 1.000 0.888 Aok 0.558 ok 0.743 ok
N-S-Ba 0.888 Hook 1.000 0.633 ok 0.833 ok
SN/FH 0.558 ok 0.633 skl 1.000 0.099
Ba-S/FH 0.743 Hokok 0.833 skl 0.099 1.000
SNA -0.542  #xx  -0.540 skl -0.584 sk -0.277 ks
SNB -0.531  #xx  -0.547 skl -0.550  #xk  -0.310  wwk
ANB 0.204 ok 0.227 kK 0.192 ok 0.154 *
Articular angle -0.429  wxx o -0.338 ek 0.004 -0.438  #kk
SN-GoMe 0.066 0.224 Ak 0.372 Hok 0.023
Y-axis to SN 0.438 sk (0,480 Ak 0.526  wx 0.241 Hok
Gonial angle -0.222 % -0.088 -0.021 -0.098
S-N -0.152 3 -0.157 * -0.096 -0.134 3
S-Ar -0.129 * -0.344 stk -0.422  #xx  -0.141 *
S-Ba -0.297  #xx -0.405 sk -0.431  wxx 0212wk
AFH -0.214 ok -0.212 kK -0.067 -0.224  kwx
PFH -0.166 % -0.330  wxx o -0.392  wkxx -0.144 ®
Ramus height -0.069 -0.176 ok -0.273  #xx -0.031
Body length -0.091 -0.158 ® -0.167 % -0.083
Ba'-N" 0.146 * 0.143 * -0.290  wxk 0.391 Hokk
Ba'-S 0.509 ko 0.522 sk -0.171 ok 0.794 Ktk
Ba'-S/Ba-N' 0.572 ko 0.592 sk -0.060 0.805 Hokk
S-N' -0.233 sk -0.248 skl -0.247  wxx -0.142 *
Ba'-Cd® 0.021 0.308 sk (0,041 0.426 Hook
Cd'-S 0.518 sk (0,296 sk (0,046 0.485 Hok
S-A" -0.228 ek -0.186 ok 0.042 -0.269  kwx
S-B' -0.308  wmk -0.285 wxx -0.059 -0.324  kwx
ANS'-PNS"' -0.042 -0.081 -0.125 * -0.014
Go'-Me" 0.022 -0.096 -0.104 -0.049
N-N* 0.539 Hokok 0.614 skl 0.987 Hokok 0.083
Ba-Ba' -0.569 #xx  -0.695 stk -0.388  #xxk  -0.615  wxk
Cd-Cd" -0.396  #=xx -0.500  #wwx 0530wk -(0.265 ks
Ar-Ar' -0.412 ==k -0.560 kK -0.425  wxk 0416 ek
Go-Go' -0.208  wwk -0.357  wxx —0.384 wkx -0.184 ek
Me-Me' -0.443  wxk -0.473  wxx —0482 wwx 0263 ek
ANS-ANS"' -0.456  #xx  -0.545 skl -0.677 wxx -0.215  wekx
PNS-PNS' -0.464  #xx  -0.550 stk -0.529  wxx -0.329  wxk
N-Me(FH) -0.230  wxx -0.227 skl -0.056 -0.251 %

#*: p<0.05 ; = p<O.01 ; ==+ p<0.001



(2) F/MA dolete A (Table 3)

FAAS AolE yEhflE S-N, S-Ba #& dolAE dFgmol FAe 7zt
S0l AATE fFaste g9 AHR#AAE Hola 53 S-Bavt o =2 §9 A
5 BT (p<0.001). 71#=Ae FAFE S-N' IA] gugls 9 dAAAE B
oAt i FAE Yl Ba'-StE S9 A##AE Hol: SN/FHE A9
stile EF o AudAE Bt

o AF #A el S-Batt SNA, SNBet 313 4o A#ai
i ANB&= &9 A#aAlE B (p<0.001). S-N'iv= SNB3taLwh &

1,
ol
o,
©
FUH

A
o F#FHAE BT S-AY, S-B'E S-N, S-N', S-Baste <o d#A#AAE B
oli Ba-S'¢t= S-B'wbo] Fold o] Fo FHdAAE HAT
FNAS deolgt sietel dyl 2 A Ui AAAAE BH gonial angled}

EIO

il

articular angle Ba-S'¢t &9 A##AE EIATH ramus heightet Mn. body
lengthi= S-N, S-N', S-Ba, Ba'-S¢ =5 %49 A#A#AAES B YL SN-GoMe:
BEe So AAAAES BAt. Condylione AEHA AE el Cd'-S=
S-Ba¢l Ba'-S¢t 4o HaaAES B

FAAHL Aolg vEE AFA F N-N'E Agsie Ba-Ba', Cd-Cd,
Ar-Ar', Go-Go', Me-Me', ANS-ANS', PNS-PNS'| N-Me(FH) X% S-N,
S-N', S-Ba ¢ &< 4@#TAE A (p<0.001).

(3) SNA, SNB, ANB9] 4737

SNA+= SNBst= 4o ddAES 7HAY ANBob= ZadA7E filern SNB
= ANB¢} #9Ado]l & &9 d#aAE =it (p<0.001). S-A", S-B', & SNA,
SNB¢} &9 A@dAZ Jeysla ANBeE &9 A4d3d3AE eyl

stetel  FH, A< dHdes AHHEW, ramus height, body length,
Go'-Me', Cd-Cd', Ar-Ar", Go-Go', Me-Me'= SNA, SNBg= %o AuuaA s
Holi ANBe= £9 Ad##AE Bt Gonial angle® SNA, SNB, ANB¢} o}



¥ AAAEAE UEUA Z9kew  articular angle® SNBo+= S9 A#HAAE

>
Z,
o
XS
s
o2
1o

GHEAE HE AT

(4) Gonial angle® ¢ 2337

Gonial angle® saddle angle®+= 9 A#AAES Holy Uwx] T4 &
e BAAAES HolA @&Edv. ot=el A5 AAE yrelll= SNA, SNB,
ANB, S-A', S-B'¢t= A& #AA7 ¢l st #@ oA = articular angle,
ramus height, body length®t= &9 A#AAAE RIow Cd'-S 9% &9 A
HAE B}



Table 3. Correlation coefficients of cranial base lengths, gonial angle, SNA,

SNB and ANB with cephalometric variables in total group

S-N sig S-N' sig S-Ba sig Ba'-S sig Gonial sig SNA sig SNB sig ANB sig
N-S-Ar -0.152 = -0.233 =#x -0.297 =xx (0.509 #xx -0.222 ##x -0.542 s#xx -0.531 #xx (0204 #x
N-S-Ba -0.157 =* -0.248 =#x -0.405 #xx (0522 =xx —-0.088 -0.540 sxx —0.547 sk (0,227 sk
SN/FH  -0.096 -0.247 sxx -0.431 #kx -0.171 *x -0.021 -0.584 s#xx —0.550 sk (0192 ek
Ba-S/FH -0.134 = -0.142 = -0.212 =*xx 0.794 =xx -0.098 -0.277 #xx -0.310 =#xx (0154 =
SNA 0.019 0.109 0.307 == -0.064 0.016 1.000 0.632 ==x 0.070
SNB 0.074 0155 = 0392 =xx -0.043 0.066 0.632 =% 1.000 —0.729 sk
ANB -0.078 -0.102 -0.233 == -0.001 -0.071 0.070 -0.729 == 1.000
Artcular ange -0.066 -0.065 -0.066 -0.448 =xx -0.366 *=x (0.013 -0.276 #xx 0.367 ok
SN-GoMe -0.198 =% -0.249 =*xx -0.326 ##x -0.192 =*x 0.699 #xx -0.352 =xx -0.540 #xx 0.384 =
Y-axis o SN —0.275 s -0.347 s+ -0.316 == 0.023 0.161 = -0.538 #xx -0.884 s#xx  0.662 sk
Gonial angle -0.027 -0.023 -0.049 -0.132 = 1.000 0.016 0.066 -0.071
S-N 1.000 0.987 = 0.273 #xx 0.043 -0.027 0.019 0.074 -0.078
S-Ar 0.313 = 0367 #xx 0.755 swxx (0.335 wwx —0.230 #xx 0295 sk (0299 wwx -0.125  x
S-Ba 0.273 =xx 0.329 =xx 1.000 0.420 ==+ -0.049 0.307 sk 0.392  wex —(0.233 ek
AFH 0.400 = 0398 #xxx 0450 =xx 0.061 0.330 == 0.026 0162 = -0.186 =*x*
PFH 0.344 w0393 wkx 0595 wwx 0.239 sk —0.482 wxx (0.338  wxk 0.548  woerk —(0.407 sk
Ramus hegght  0.287 =« 0.321  #%x  0.361 =#*x 0.201 % -0.419 s« (0.273 sk 0593 s#owx —(0.522 sxxk
Body length 0.411 o 0424 s« 0399 sk 0171 #x -0.258 s#xx (0.162 =  0.530 #xx -0.540 s
Ba'-N' 0756 #xx (0.782 #xx 0506 *xx 0.676 ==+ -0.100 0.041 0.087 -0.076
Ba'-S 0.043 0.069 0.420 == 1.000 -0.132 = -0.064 -0.043 -0.001
Ba-9BaN' -0.363 ##% -0.344 ##xx 0261 #*x 0911 #xx -0.112 -0.105 -0.106 0.043
S-N' 0.987 == 1.000 0.329 === 0.069 -0.023 0.109 0.155 = -0.102
Ba'-Cd* 0.012 0.020 0.092 0.453 =xx 0.034 0.012 -0.103 0.142 =
Cd'-S 0.036 0.056 0.367 =xx 0.680 wxx -0.167 == -0.077 0.039 -0.118
S-A" 0.730 =xx 0706 #xx 0.202 == -0.122 -0.018 0.492  #x 0.247  wxx 0117
S-B' 0.426 = 0422 #xx 0279 sxx -0.125 = 0.040 0.356 #0795 sk —0.708 soxx
ANS'-PNS' 0.562 ##x 0.564 s*xx 0319 #xx 0183 *x -0.045 0.307 == 0.058 0197 ==
Go'-Me'  0.361 =*#xx (0366 #kx (0359 #xx 0.185 #x -0.588 #xx (0.186 wx  0.548 s —(0.542 sk
N-N* 0.058 -0.096 -0.395 sxx -0.164 =+ -0.028 -0.586 #xx -0.544 sk (0183 ek
Ba-Ba' 0.272 #0321 xxx 0.899 =xx -0.016 0.004 0.369 sk (0.452 sk —0.255 wxx
Cd-Cd* 0.231 =xx 0303 =xx (0595 == 0.119 0.016 0.403 #xx 0.516 #xx —0.308
Ar-Ar' 0346 w0400 wxx 0.768  #xx 0.086 -0.132 x  0.384 #xx 0390 =xx -0.163
Go-Go'  0.357 =kx 0405 #xx 0.596 wxx 0.202 #0424 sxx 0.360 wxk 0596 werk —(0.449 sk
Me-Me'  0.336 #xx  0.400 #xx (0595 =#x 0.115 0.291 sk 0.305 sk 0.446 sk —0.304 sk
ANS-ANS' 0.285 =##x 0.380 =*xx (0585 =xx 0.153 =  0.070 0.364 k. 0.448 sk —0.254 worx
PNS-PNS' 0.318 ##x (0.390 sxx (0.688 =#x 0.112 0.035 0.398 k. 0.517 ek —0.314 woxx
N-Me(FH) 0.401 s 0.397 #xx 0469 === 0.048 0.309 == 0.054 0.231  #x —0.249 sk

#*: p<0.05 ; = p<O.01 ; ==*x: p<0.001
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1}, High gonial angle 2% #% 4] (Table 4, 5)

High gonial angle Z&° W3 A#EHS AHEW, FHAZ4S UeEWE

N-5-Ar, N-S-Ba, SN/FH, Ba-S/FH3} t& ASA <9 daadA= dA 25

MA el dol&
Efl&= S-N, S-N', S-Ba, Ba'-S9| | E AA 28 s FaAdA< v 2=

yul 1l it

g FdaAs A= v das Badd. w13 d, 5

1

g dasE veElled S-N7F FAA et ol F = dudArt fel/del s

I

UE vl Ba'-S+ ramus height, body length, S-B', Go'-Me"', Go-Go' # %
2 sty #EE AFHge FRBAV AA gAML EE FeAdo ¢l

iy

Ao 2 et Gonial angle2 high angle®tS A8s 189 sk AaAEA

o

52 A9 EE & A AHAAAV = ASZ UEWT SNA, SNB, ANB &
Bl At A TR B £AA Aol A9 it



Table 4. Correlation coefficients of cranial base angles with cephalometric

variables in high gonial angle group

N-S-Ar sig N-S-Ba sig SN/FH sig Ba-S/FH sig

N-S-Ar 1.000 0916 sk 0586 wwk 0801 sk
N-5-Ba 0916 =*x  1.000 0.631 s 0.881 sk
SN/FH 0.586  #*x (0.631 =k 1.000 0.188
Ba-S/FH 0.801  swx 0.881  wwx (0.188 1.000
SNA -0.615  #xx 0599 wkx -0.588 sk -0.400 sk
SNB -0.564  #xx 0557 wkx -0.510  swkex -(0.394 sk
ANB 0.279 ok 0.281 ok 0.227 * 0.218 *
Articular angle -0.458  wxx 0374 wxx -0.028 -0.457 e
SN-GoMe 0.324 ok 0.352  wkx (04585 wwk (0.168
Y-axis to SN 0.508 ok 0494 s 0507 wwk (0.316 *ok
Gonial angle -0.128 -0.105 -0.057 -0.098
S-N -0.143 -0.161 -0.115 -0.134
S-Ar -0.222 * -0.361 w0348 wxx -(0.244 *
S5-Ba 0413 #xx 0450 wxx 0341 wx -0.361 sk
AFH -0.248 * -0.299 == -0.095 -0.321 ==
PFH 0434 w0492 wkx -0426 sk -(0.362 sk
Ramus height -0.322 #x -0.339 = -0337  xx -0.224 *
Body length -0.206 -0.247 * -0.195 -0.193
Ba'-N" 0.168 0.184 -0.196 0.353 s
Ba'-5 0.584  swwx 0643 =wx -0.007 0.818 s
Ba'-S/Ba'-N' 0.634  swwx 0702 =wx (0109 0.822 s
S-N' -0.211 * -0.234 * -0.247 * -0.145
Ba'-Cd' 0.071 0.333 =k —0.045 0.449 s
Cd'-S 0.550 s 0379 swwk (0.032 0.460 sk
S-A" -0.271 == -0.251 * -0.016 -0.308 s
S-B -0.364  wwx -0.344  wexx -(0.129 -0.357 e
ANS'-PNS"® 0.010 -0.023 -0.024 -0.014
Go'-Me"' -0.185 -0.117 -0.153 -0.182
N-N' 0.562  swx 0.604  owwx 0982 sxx 0.165
Ba-Ba' -0.674  wex 0737 wxx -0331 sk 0730 s
Cd-Cd® 0418  #xx 0450 wkx 0395 swwx -(0.328  xx
Ar-Ar' -0.507  wwx 0589 wkx -0.360  swkr -(0.525 sk
Go-Go' 0455  wxx -0.503  wrx -0.414 sk -(0.384 sk
Me-Me' -0477  wwx 0532 wkx -0463 sk -0.391 sk
ANS-ANS' 0497  wwx 0572 wkx -0.664  wkx -0.319 =
PNS-PNS' 0487  wxx 0533 wkx -0439 sk -0.407 0 sk
N-Me(FH) -0.283 #x -0.326 == -0.093 -0.356 e

* p<0.05 5 #*: p<0.01 ; #=*x p<0.001



Table 5. Correlation coefficients of cranial base lengths, gonial angle, SNA,

SNB and ANB with cephalometric variables in high gonial angle group

S-N sig S-N' sig S-Ba sig Ba'-S sig Gonial sig SNA sig SNB sig ANB sig
N-S-Ar -0.143 -0.211 *  -0.413 =#*x 0584 #xx -0.128 -0.615 #xx -0.564 #xx 0.279  kx
N-S-Ba -0.161 -0.234 x  -0.450 =#xx 0.643 xxx -0.105 -0.599 sk 0557 sk (0.281  kx
SN/FH -0.115 -0.247 = -0.341 ==x -0.007 -0.057 -0.588 #xx -0.510 sk 0227 =
Ba-S/FH -0.134 -0.145 -0.361 =#x 0.818 s —0.098 -0.400 #xx -0.394 =xx (0218 =
SNA 0.028 0.103 0.304 =+ -0.229 = 0.019 1.000 0.673 #xx -0.125
SNB 0.151 0212 = 0430 =*x -0.145 0.084 0.673 =% 1.000 -0.818 sk
ANB -0.181 -0.204 -0.341 == 0.017 -0.097 -0.125 -0.818 ==x 1.000
Atodlr ange -0.224 . -0.217 = -0.047 -0.508 =xx -0.247 = 0.032 -0.313 #0445 sk
SN-GoMe -0.332 #x -0.383 *xx -0.353 #xx -0.050 0.301 =% -0.503 #xx —0.779 sxx 0.654 sk
Y-axis 0 SN -0.346 #xx -0.402 s+ -0.367 == 0.100 0.014 -0.567 #xx 0913 sk (0.783 ok
Gonial angle 0.048 0.050 0.096 -0.051 1.000 0.019 0.084 -0.097
S-N 1.000 0.990 #xx 0345 =xx 0.071 0.048 0.028 0.151 -0.181
S-Ar 0.451 #0485 =kx (0.732  #xx 0.200 0.051 0.281 =x 0.338 #x -0.235 =
S-Ba 0.345 =xx 0.379 =xx 1.000 0234 = 0.096 0.304 =% 0430 sk -0.341
AFH 0.453 #0451 =kx 0515 wkx —0.027 0.242 = 0.110 0.285 = -0.297
PFH 0.464 =xx 0.507 = 0.616 =+ (0.000 -0.052 0481 sk 0734 sk —0.610 sk
Ramws heght  0.377 s 0411 s+ 0.390 ==x  0.005 -0.034 0435 #0775 sk —0.701 soxx
Body length 0.437 s 0452 ssx (0.433 =#x  0.062 -0.020 0214 = 0.651 =xx —0.707 soxx
Ba'-N'  0.811 % (0.823 #xx 0428 *xx 0.631 =xx 0.010 -0.050 0.082 -0.149
Ba'-S 0.071 0.079 0.234 = 1.000 -0.051 -0.229 = -0.145 0.017
Ba-9Ba-N' -0.389 #xx -0.386 =+ (0.044 0.887 =*x -0.070 -0.257 = -0.231 0.110
S-N' 0.990 == 1.000 0.379 === 0.079 0.050 0.103 0212 = -0.204
Ba'-Cd' -0.041 -0.027 0.014 0.476 === 0.033 -0.023 -0.152 0.187
Cd'-S 0.111 0.107 0.233  *x  0.627 *xx -0.083 -0.220 = -0.017 -0.148
S-A" 0.781 == 0.762 #xx 0334 =x -0.114 0.025 0478 =k 0.364 wxx -0.117
S-B 0.464 = 0.466 = 0413 #xx -0.115 0.074 0.441 s 0.861 sk —0.812 soxx
ANS'-PNS' 0.555 ##x  0.543 =#xx (0305 *x 0.167 0.048 0.266 = 0.039 0.154
Go'-Me'  0.454 #xx 0461 =#xx 0411 == 0.068 -0.194 0.289 = 0.761  #wx —0.795 sk
N-N' 0.067 -0.068 -0.280 == 0.007 -0.051 -0.584 #xx —-0.486 =k (0.198
Ba-Ba' 0.307 =x 0337 *x (0.899 =xx -0211 = 0.111 0.410 =% 0.500 sk —0.351 s
Cd-Cd* 0.308 =x  0.346 ==x (0485 =*x -0.047 0.203 0.342 =% 0.508 #xx —0.416
Ar-Ar' 0447 sxx 0480 w0770 =xx —-0.069 0.094 0.397 sk 0,447 ek —0.291 ek
Go-Go' 0464 =xx 0505 *xx 0.609 wxx -0.025 -0.034 0.489 #0754 sk —0.632 woxx
Me-Me'  0.392 s#xx 0442 s#xx 0.600 =xx -0.047 0235 = 0366 sk 0.524 s —0.419 sk
ANS-ANS' 0.320 =% 0.403 =xx (0.578 ==x 0.010 0.128 0.379 sk 0.503 sk —0.381 sorx
PNS-PNS' 0.458 =#x (0.505 =#xx 0.668 =+ -0.023 0.146 0.376 % 0.526 #wx —0.413 wx
N-Me(FH) 0.454 % 0452 =% (0535 =#x -0.048 0.234 = 0.153 0.367 #wx —0.373 wkx

#: p<0.05 ; #x: p<0.01 ; #+x p<0.001
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t}. Normal gonial angle 15 &% (Table 6, 7)

FAANZGIT] FadA ol WA LFAe A dAE FAS
FHRBAE Holy N-S-Ar, N-5-Ba®l 4% AFH, Ba'-S, S-B'¢}e] #3747}
FelAdol gl AE Aol Ho]Holi, Ba-S/FHS 4$ SNAS A5 Fi4 2
°l& YEhl= S-N, S-Ar, S-Ba % A5 <tvl AolE yEh= AFH, PFHS
of AABAIE fFelgdel fA dERG Zlo] Aol Holth. FA Holk diAE A
A agelde daaAe fFASY S-Ba9l 4% ANB, S-N, S-A', S-B'¢}9]
AHFA} Q= A2 YEhgon, Ba'-S9 4+ high angle ZEIM S FA}
3 A ramus height, body length, Go'-Me', Go'-Go'¢} A& Aol Qe Aoz
E}yt o}, Gonial angle®] 7 $+= high angle &l A A@#EXI mlzrA 2 o
2 ASA okl FAAAV 0 AL e vEET. SNA, SNB, ANB = %A
Tl A AadAe fFAgE A E Kol ANBS E$ S-Ar, S-Ba, AFH,
Ba'-Cd', Ar-Ar', Me-Me's ¥ A##A7F gle A2 YEST



Table 6. Correlation coefficients of cranial base angles with cephalometric

variables in normal gonial angle group

N-S-Ar sig N-S-Ba sig SN/FH sig Ba-S/FH sig

N-S-Ar 1.000 0.880  wkx (0.545 wwx 0.680 ek
N-S-Ba 0.880 == 1.000 0626  =kx 0767  wwx
SN/FH 0545  #=xx 0.626  =xx 1.000 -0.020
Ba-S/FH 0.680  =xx 0767  =xx -0.020 1.000
SNA -0.469 w0442 wxx -0571  =kx -0.097
SNB -0.587 wxx -0.582  wxx -0.621 sk -0.235 *
ANB 0.333 ok 0.350  wwx (0.282 ok 0.217 *
Articular angle -0.451  *xxx -0.262 * 0.115 -0.431  sxx
SN-GoMe 0.327 ox 0452  #xx 0567 sk (0113
Y-axis to SN 0.521  =xx (0549  =wx (0582 sxx 0.225 *
Gonial angle -0.069 0.009 0.038 -0.020
S-N -0.224 * -0.235 * -0.125 -0.199
S-Ar -0.266 * -0455 wxxx 0520 wxx -0.156
S-Ba -0.272 * -0.397  wxx 0485 wxx -0.109
AFH -0.190 -0.169 -0.076 -0.153
PFH -0.394  wxx -0.512  wxx -0.555  wkx —0.200
Ramus height -0.072 -0.338  wx -0418  wxx -0.089
Body length -0.021 -0.189 -0.236 * -0.047
Ba'-N' 0.072 0.056 -0.419 e 0417 wEx
Ba'-S 0.450  swwx 0451 wwx -0.293 ok 0.818 s
Ba'-S/Ba'-N" 0.537  #xx 0548 =xkx -0.156 0.830 s
S-N' -0.317  xx -0.339 = -0.298  xx  -0.190
Ba'-Cd" 0.074 0.340 w6 —0.048 0.476 sk
Cd'-S 0.429  =xx 0.202 -0.078 0.488 sk
S-A" -0.197 -0.128 0.092 -0.240 *
S-B' -0.397 =xx -0.339 =x -0.074 -0.374 sk
ANS'-PNS" -0.139 -0.191 -0.253 * -0.037
Go'-Me" -0.190 -0.127 -0.115 -0.127
N-N' 0520  =xx 0.601  owwx 0990 xxx -0.044
Ba-Ba' -0.522  wxx —0.664  wkx -0.396  wwex -(0.525  sekk
Cd-Cd" 0465 wxxx -0.569  wxx -0.614 sk -0.224 *
Ar-Ar' 0485 wxx —0.608  wkx -0473  wwx -0.390 ek
Go-Go" 0421  wxx -0526  wx -0.528  wkx -0.240 *
Me-Me" -0.446  w=xx -0465  wxx -0.556  wwx -0.139
ANS-ANS" -0.495 w0548 wxx -0.737  =kx -0.096
PNS-PNS" -0.561 wxxx -0.626 wxx -0.665 wx -0.255 *
N-Me(FH) -0.214 * -0.189 -0.066 -0.188

w1 p<0.05 ; #x: p<0.01 ; == p<0.001



Table 7. Correlation coefficients of cranial base lengths, gonial angle, SNA,

SNB and ANB with cephalometric variables in normal gonial angle group

S-N sig S-N' sig S-Ba sig Ba'-S sig Gonial sig SNA sig SNB sig ANB sig
N-S-Ar -0.224 = -0317 =x -0.272 = 0450 =xx -0.069 —-0.469 sxx —0.587 #xk  (0.333  kx
N-S-Ba -0.235 = -0.339 =#x -0.397 =#xx 0451 ==x (0.009 -0.442 s 0582 sk (0.350 sk
SN/FH -0.125 -0.298 #x  -0.485 #kx -0.293 *x  0.038 -0.571 s —0.621 sk 0282 kx
Ba-S/FH -0.199 -0.190 -0.109 0.818 ==x -0.020 -0.097 -0.235 = 0217 =
SNA 0.073 0.172 0.264 = 0.063 -0.115 1.000 0.647 == 0.081
SNB 0.056 0.162 0.327 == -0.016 -0.117 0.647 =% 1.000 -0.708 sk
ANB -0.006 -0.053 -0.183 0.080 0.047 0.081 -0.708 ==x  1.000
Artulr ange  0.012 -0.006 -0.105 -0.454 =+ —-0.059 -0.105 -0.295 = 0289 =
SN-GoMe -0.187 -0.280 = -0.353 =xx -0.108 0.347 = -0.532 w#x —0.813 #xx 0.570 ek
Y-axis o SN -0.201 -0.297 == -0.232 =  0.060 0.142 -0.561 s#xx —0.928 sk 0.694 ok
Gonial angle -0.042 -0.045 -0.070 -0.052 1.000 -0.115 -0.117 0.047
S-N 1.000 0.983 == 0.203 -0.060 -0.042 0.073 0.056 -0.006
S-Ar 0.275 =« 0.355 #xx 0775 wxx 0308  xx -0.177 0.369 #=x 0321  *=x -0.078
S-Ba 0.203 0.279 =+ 1.000 0477 =xx -0.070 0.264 == 0.327 == -0.183
AFH 0.492 #xx 0485 =kx 0453 wxx 0.114 0.052 0.014 -0.076 0.113
PFH 0.434 =xx 0515 =kx 0.654  wxx 0.197 -0.276  wx 0477 wxk 0.625 ek —(0.374 swwk
Ramus hgght  0.394 5« 0.452  =#xx 0378 =+ (.139 -0.233 * 0416 ==k 0.674 ek —0.495 sk
Body length 0.374 #xx 0.398 sxx (0315 == 0.135 -0.205 0233 = 0465 sk —0.391 s
Ba'-N'  0.686 #xx 0.733 = 0.531 s*xx 0.674 =xx -0.069 0.171 0.109 0.015
Ba'-S  -0.060 -0.009 0.477 == 1.000 -0.052 0.063 -0.016 0.080
Ba-SBa-N' -0.416 #xx -0.376 #xx 0337 *x 0928 =*xx -0.043 -0.009 -0.077 0.092
S-N' 0.983 == 1.000 0.279 == -0.009 -0.045 0.172 0.162 -0.053
Ba'-Cd* 0.040 0.046 0.128 0.492 === 0217 = 0.066 -0.075 0.160
Cd'-S  -0.100 -0.049 0412 ==x 0672 =xx -0.242 = 0.013 0.047 -0.049
S-A" 0.701 =% 0.660 =*x 0.043 -0.187 -0.102 0.513 =% 0.174 0.248 =
S-B 0.391 = 0.389 #xx 0.123 -0.253 = -0.126 0.387 #0757 sk —0.630 soxx
ANS'-PNS' 0.489 #xx  0.512 =xx (0362 =#x 0.176 -0.036 0.464 == (0,122 0270 =
Go'-Me'  0.366 *xx (0.388 #xx (0.327 *x  0.078 —0.387 #xx 0328wk 0.690  wrk —0.598 worx
N-N* 0.004 -0.171 -0.473 =xx -0.307 =+ 0.033 -0.570 #xx -0.626 #xx 0.290
Ba-Ba' 0253 =+ 0313 =x 0901 =*x 0.052 -0.056 0.259 = 0.378 #xx -0.253 =
Cd-Cd* 0252 = 0349 === 0.676 =*x 0.191 -0.030 0.442  #xx 0500 #xx -0.244  x
Ar-Ar' 0320 =x 0391 sk 0.747  wkx 0.083 -0.146 0.399 #xx 0.380 wxx —0.127
Go-Go' 0437 =xx (0513 =kx 0.633 #xx  0.149 -0.251 = 0485 =xx (0.608 wwxk —0.411 wxx
Me-Me'  0.422 s#xx 0503 =% (0.642 == 0.235 = 0.018 0.318 =% 0.303 *x -0.102
ANS-ANS' 0.327 =% 0443 =xx 0619 =xx 0.266 = -0.016 0417 #0432 = —0.178
PNS-PNS' 0.290 = 0.398 =xx (0.726 == 0.190 -0.092 0.469 sk 0512 =k -0.234  *
N-Me(FH) 0.493 ##x 0484 =% 0468 == 0.093 0.040 0.035 -0.015 0.052

#: p<0.05 ; = p<O.01 ; =*x: p<0.001
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Table 8. Correlation coefficients of cranial base angles with cephalometric

variables in low gonial angle group

N-S-Ar sig N-S-Ba sig SN/FH sig Ba-S/FH sig

N-S-Ar 1.000 0.881 sk 0587 w0742 sk
N-S-Ba 0.881  =*x  1.000 0.673  =wx 0.837 sk
SN/FH 0587  #xx 0673 =k 1.000 0.160
Ba-S/FH 0.742 === 0837  =xx 0.160 1.000
SNA -0.560 xxx -0.584  wxx -0.622  wxx -0.320 xx
SNB -0.403  =xx -0475  wxx —(0545  wwx -0.232
ANB 0.098 0.041 0.000 0.055
Articular angle -0.755  wxx -0.554  wxx -(0.168 -0.616 ek
SN-GoMe 0.138 0.265 * 0.542  =xx 0.047
Y-axis to SN 0.407 sk 0441 w0553 wxx 0.181
Gonial angle 0.085 0.072 0.213 -0.061
S-N -0.125 -0.072 -0.032 -0.072
S-Ar -0.071 -0.309  =x -0.448 =xx -0.081
S-Ba -0.255 * -0.389 mxx 0497 wxx -0.152
AFH 0.005 -0.062 0.011 -0.091
PFH -0.058 -0.208 -0.382 0.005
Ramus height 0.111 0.040 -0.155 0.168
Body length 0.002 -0.066 -0.124 0.003
Ba'-N' 0.137 0.156 -0.257 * 0.398 sk
Ba'-S 0.453 #0440 =kx -0.205 0.739  wxx
Ba'-S/Ba'-N" 0.527  =xx 0494 wkx -0.133 0.758  wxx
S-N' -0.215 -0.176 -0.184 -0.099
Ba'-Cd" -0.096 0.244 * -0.042 0.357 ok
Cd'-S 0537  wxx 0271 * -0.180 0.495 sk
S-A" -0.237 * -0.167 0.029 -0.244 *
S-B -0.092 -0.083 0.084 -0.173
ANS'-PNS" -0.043 -0.040 -0.058 -0.010
Go'-Me" 0.085 -0.001 -0.093 0.068
N-N" 0572  =xx 0.666 =k 0987  sxx (0.159
Ba-Ba' -0.530 xxx -0.686  wxx -0488  wwx -(0.555 ek
Cd-Cd" -0.341 == -0509 wxx -0.568  wwx -0.260 *
Ar-Ar' -0.367  wx -0.538  wkx -0481  wwx -0.363 xx
Go-Go" -0.078 -0.214 -0.348 == -0.029
Me-Me' -0.267 * -0.369  wx -0.443  =xx -0.164
ANS-ANS" -0.354  #x -0.500 wxx -0.599  wkx -0.224

PNS-PNS' -0.336 = -0476  wxx 0446 wxx -0.306 =
N-Me(FH) 0.009 -0.054 0.033 -0.096

#: p<0.05 ; = p<0.01 ; ==+ p<0.001

*




Table 9. Correlation coefficients of cranial base lengths, gonial angle, SNA,

SNB and ANB with cephalometric variables in low gonial angle group

S-N sig S-N' sig S-Ba sig Ba'-S sig Gonial sig SNA sig SNB sig ANB  sig
N-S-Ar -0.125 -0.215 -0.255 = 0453 =#x 0.085 -0.560 s#xx -0.403 =% (0.098
N-S-Ba -0.072 -0.176 -0.389 =xx 0.440 s=xx 0.072 -0.584 sxx -0.475 ==k (0.041
SN/FH  -0.032 -0.184 -0.497 = -0.205 0.213 -0.622 #xx -0.545 == (0.000
Ba-S/FH -0.072 -0.099 -0.152 0.739 =xx -0.061 -0.320 == -0.232 0.055
SNA -0.047 0.055 0.357 == -0.022 -0.012 1.000 0.572 #sx 0.347
SNB -0.048 0.038 0.467 = 0.121 -0.003 0.572 ==x 1.000 -0.572 s
ANB 0.008 0.011 -0.176 -0.160 -0.009 0.347 = -0.572 == 1.000
Artculr ange 0.035 0.062 -0.135 -0.610 =+ -0.148 0.150 -0.175 0.350 =
SN-GoMe -0.131 -0.214 -0.482 sxx -0373 #x 0520 e -0.410 sk —0.661 wwxk 0.346 ek
Y-axis to SN -0.240 -0.321 =% -0.366 = -0.099 0.231 -0.533 #xx —0.837 w0424 wwk
Gonial angle -0.069 -0.103 -0.053 -0.099 1.000 -0.012 -0.003 -0.009
S-N 1.000 0.988 =xx 0267 = 0.117 -0.069 -0.047 -0.048 0.008
S-Ar 0.212 0275 = 0.783 =#x (0448 =xx -(0.085 0270 = 0336 == -0.114
S-Ba 0.267 = 0337 == 1.000 0.548 = -0.053 0.357 == 0467 == -0.176
AFH 0.300 = 0.293 = 0499 =xx 0257 o« 0.241 x -0.111 0.213 -0.355
PFH 0.174 0.231 0.677 w0465 wxxx -0.242 = 0.216 0.596 #xx —0.466 ok
Ramus heght  0.083 0.108 0.366 #=x 0403 =xx -0.221 0.064 0.554  #xx —0.569 sk
Body length 0.439 k% 0.449 =#xx 0462 =xx 0317 == -0.095 0.051 0.512 % —0.534 ok
Ba'-N'  0.756 =##x 0.781 s (0579 =+ (0.730 =xx -0.134 0.024 0.103 -0.093
Ba'-S 0.117 0.143 0.548 == 1.000 -0.099 -0.022 0.121 -0.160
Ba-9Ba-N' -0.283 * -0.261 = 0.403 =xx 0917 ==x -0.063 -0.041 0.099 -0.155
S-N' 0.988 == 1.000 0.337 =« 0.143 -0.103 0.055 0.038 0.011
Ba'-Cd* 0.069 0.075 0.136 0.399 = -0.081 -0.028 -0.064 0.046
Cd'-S 0.070 0.092 0.463 = 0.732 #xx -0.042 -0.002 0.172 -0.198
S-A" 0.704 = 0.694 #=xx 0.216 -0.058 0.059 0.486 == (0.142 0.323 ==
S-B 0.412 =% 0.394 =xx 0281 = 0.041 0.100 0.178 0.682 % —0.602 #x
ANS'-PNS' 0.684 =##x 0.681 =#xx 0306 == 0.203 -0.143 0.170 0.008 0.160
Go'-Me' 0406 =xx 0413 =#x 0480 =#xx 0.385 =#xx -0.246 =  0.073 0.589 #wx —0.600 #x
N-N' 0.122 -0.031 -0.455 = -0.177 0.198 -0.631 =% -0.549 == -0.004
Ba-Ba' 0.253 % 0.323 =% 0905 = 0.143 -0.020 0.436  #=x 0490 xxx -0.124
Cd-Cd* 0.078 0.164 0.665 =#x 0.225 0.011 0456 #xx 0.605 =xk -0.236  *
Ar-Ar' 0258 % 0326 =% 0.790 =xx 0.213 -0.072 0374 == 0.393 == -0.075
Go-Go' 0.184 0.236 = 0.662 =xx 0427 wxx -0.211 0.229 0.630 sk —0.491 ok
Me-Me'  0.207 0271 = 0679 =*xx 0320 == 0.131 0.220 0.507 #x —0.359 ek
ANS-ANS' 0.175 0259 = 0602 =xx 0.212 -0.033 0279 = 0365 == -0.138
PNS-PNS' 0.151 0.215 0.686 === (0.192 0.016 0.324 = 0.525 wwxx -0.277 =
N-Me(FH) 0.291 = 0280 = 0505 ==*x 0.258 =+ 0.247 = -0.091 0.266 = -0.395

1 p<0.05 ; *x: p<0.01 ; *xx: p<0.001
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Abstract

Cranial base shape according to skeletal maloccusion

and effect of cranial base on maxilla and mandible

Kyung Suk Kim

Department of Dentistry
The Graduate School, Yonsei University
(Directied by Professor Chung Ju Hwang, D.D.S., M.S.D., Ph.D.)

The Cranial base is located where the cranium and mid face are in contact. It
is considered that the cranial base potentially affects the cranial facial shape
as an anatomical structure associated with the mandible through the glenoid
fossa. Whether the angle and shape of the cranial base affect the malocclusion
pattern and mandible protrusion pattern is still a subject of controversy.

In this study, the author classified the groups according to skeletal
malocclusion. By using the FH plane as a reference line, the author intended to
clarify the skeletal characteristics of the cranial base of each group and the
differences in shape, size, and positional relationship of naso-maxillary
complex and mandible. Furthermore, after classifying each group into
subgroups according to gonial angle, I investigated the differences between
each subgroup.

270 male and female adult patients of Yonsei University Dental Hospital
Department of Orthodontics participated in this study. They were 18 years or

older and had no congenitally missing teeth, no facial asymmetry, and had no



previous orthodontic treatment. The groups of Class I, Class II and Class III
were composed of 90 subjects each, and each group was subdivided into the
high, normal, and low gonial angle group according to the mandible shape with
30 subjects per subgroup. Measurements were taken in 0.01lmm, 0.01°units
using the Vceph 3.5™ program. ANOVA and Pearson correlation analysis were
computed for each of cephalometric measurements. The results were as

follows :

1. N=-S-Ar, N-S-Ba, Ba-S/FH were greater in the Class I and Class II group
than the Class III group(p<0.001), but there was no significant difference

between Class I group and Class II group.

2. In the high gonial angle group and the normal gonial angle group, a
statistically significant correlation was observed; as the cranial base angle
increased, the ANB value decreased. No such correlation was observed in the

low gonial angle group.

3. There were no significant differences among the skeletal malocclusion
groups in the anterior cranial base length, but S-Ba, the posterior cranial base
length, was greater in the Class I group and Class III group than the Class II
group(p<0.001). As N-S-Ar, N-S-Ba, Ba-S/FH increased, S-N, S-Ar, S-Ba,

S-N" decreased but Ba" -S increased.

4. As the cranial base angle increased, the position of the condylion was
shifted into posterior superior direction. The mandible displayed a tendency to

rotate in a posterior inferior direction.

5. As the cranial base angle increased, the vertical measurement values with



the exception of N-N' showed a reversed correlation. In case of cranial base
lengths S—-N, S-N'and S—Ba ; an increase in length correspond to a positive

correlation with vertical measurement values with the exception of N-N'.

Key word : lateral cephalogram, cranial base, gonial angle, malocclusion
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