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——— Abstract

CRANIOFACIAL MORPHOLOGIC PATTERNS RELATED TO DIFFERENT
FACIAL TYPES IN KOREAN ADULTS: A CEPHALOMETRIC ANALYSIS

Sang-Won Cho, D.M.D., Yeong Chul Choi, D.M.D., M.S.D., Ph.D.

Department of Pediatric Dentistry, School of Dentistry, Kyung Hee University

The purpose of the present study was to investigate craniofacial patterns in Korean male and
female adults, and to compare morphologic differences between different facial types. In order
to get configurational groupings, standardized lateral and P-A cephalograms of 174 Korean
adults were measured and analyzed with seven angular, nineteen linear, four ratio, and two in-
dex measurements. Ward’s minimum variance cluster analysis was employed to divide the sam-
ple into groups having similar craniofacial morphology, and thereafter, inductive statistics (1-
test) was used to characterize morphologic differences of the divided groups. And also, Pearson
correlation coefficients were calculated to assess correlation between the cranial dimensions

and upper/lower anterior facial height (UAFH, LAFH) in each facial types for both male and fe-
male

The results were as follows;

1. There existed sexual dimorphism in most of variables except SN-FH angle, palatal plane an-
gle, facial axis angle, facial index, lower anterior facial height ratio and upper facial height
ratio.

2. A brachycephalic headform (0.84+0.05) with leptoprosopic facial form (0.921+0.05) was ap-
peared in male, and a mesocephalic headform (0.86+0.06) with leptoprosopic facial form
(0.92%0.04) was exhibited in female.

3. Facial types in both male and female subjects were divided into two groups, Group A (meso-
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Bs of both male and female.

between Group A and Group B were as follows:

prosopic facial type) and Group B(leptoprosopic facial type). The morphologic differences

a. Cranial measurements including index, angular and linear measurements were not found
to be different between Group A and Group B in both sexes.
b. Increased UAFH, LAFH, and upper/lower anterior dental heights were exhibited in Group

c. In both male and female, ramus height and mandible length showed no difference be-
tween Group A and Group B. However, gonial angle was found to be larger in Group B
than Group A. Therefore, the morphologic differences between two groups in male and
female were closely related to less favorable anatomic morphology of the mandible.

4, LAFH and UAFH showed no relationships with cranial dimensions in male and female.

Key words : Craniofacial patterns, Facial Index, Facial Types
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Table 1. Description of the Samples

Male 101 (58%) 242 + 206
Female 73 (429%) 218 + 231
2. %47
D29
RE ATYAAY FEA AR FRAAEA
Ao AYRET AH YA 774 ern Pt
2

o, A4 FE& 10" x 12" Konica Medical
Film(Konica Co. Japan)< ©} 8333 o155
7} 50} 9= Konica X-ray 7} E(Konica Co. Japan)
Z A9k 27-9AMRZE A 2tube o object
distance)= 1524mmzZ ML distance®} Prdistances
142mm= H9 34Tt

2 FAE 24

A R &5 FRUALAFHAARLE 0003 ac-
etate S0 A %4 AL 03mm, 2ZHDE HAE T,
AZADH AZyaL 467, A ASYEH &
AZEES 217 05mm, 05° 744 ASHAL,
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@© SN plane: sella®} nasiond FZA T A (SNa)

@ FH plane: porions} obile S 4 ¢ A Po-Op)

® Palatal plane: anterior nasal spine?} posterior
nasal spine AZF A (ANSPNS)

@ Downs occlusal plane: upper incisor edge}
lower incisor edge®] FA 3} et A 1 T
AZAESIFZ S et Al 17X &
NP2 FAY FRE 928

® Mandibular plane: constructed gonion3} men-
ong A4 T A (Go-Me)

® Y-axis: sella®} gnathiong 12438 A (S-Gn)

9 AZ3=
D A5 AEYE
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@ SN-FH angle: S-Na/Po-Or

® <e+A7Z} (saddle angle): Ba-S-Na

® Facial axis angle: Ba-Na/S-Gn

@ TN Az (PPA): FH-palatal plane an-
gle

® T¥H A7 (OPA): FH-occlusal plane
angle

® 3=zt (MPA): FH-mandibular
plane angle

@ 3&etzH(gonial angle): articulare-con-
structed gonion-menton

PHAAZLE

@ v a]Zo] (Cranial length; CL): glabella-
opisthocranion

@ mejxo) (Cranial height, CH): basion-
bregma

® HZ Y] (Cranial width; CW): euryon-
euryon

@ AZ7/MA o] (Anterior cranial base
length; ACBL): sella-nasion

® Z=FNAAo] (Middle cranial base
length; MCBL): basion-sella

® Z¢tH 5T =] (Total craniofacial

~ height; TCFH): bregma-menton

@ o]nlEo] (Head height; HH): bregma-
nasion

%9 ZEo| (Total facial height; TFH):
nasion-menton

@ AAretH E o] (Upper anterior facial
height; UAFH): nasion-anterior nasal
spine

@ A3}t =) (Lower anterior facial
height; LAFH): anterior nasal spine-men-
ton

@ FAretH o) (Upper posterior facial
height; UPFH): SE-posterior nasal spine

® AArAR}Z =] (Upper anterior dental
height; UADH): palatal plane-UIE

® A3t ZZ o] (Lower anterior dental
height; LADH): mandibular plane-1IE

@ A = 0] (Ramus height; RH): articu-
lare-gonion
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® drerAH] Ramus width; RW): anteri-
or ramus border-posterior ramus border

® 327 o] (Mandible length; ML):
condylion-gnathion

@ ZoiyH] (Bizygomatic width; BW):
Zygion-Zygion

® “Fopiu) (Maxilary widih): jugal point-
jugal point

® 3tetAH] (Biantegonial width): antego-
nial notch-antegonial notch

th H &3

@ olubEolul g 1. o]ulzol/F AR

E9]

@ olrhzolul g 2 olrhEol/ AL 2%

® AAAFolul & AFABEO)/FY
SRES

@ AnAAsolu s ARAEEl/F
Q2Eol

@® ™ uu| 4 o] A4 (Cranial Index): ™
i/ g do]
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Fig.1.Linear mesurements in the

lateral Fig. 2. Linear mesurements in the P—A cephalometry
cephalometry 1; Cranial width 2, Bizygomatic width 3; Mx.
1; CL 2; CH 3; ACBL 4; MCBL 5; TCFH 6, HH 7; TFH width 4; Biantegonial width
8; UAFH 9; LAFH(verticaD 10; LAFH(ANS-Me) 11,

UPFH 12; UADH 13; LADH 14; RH 15; RW 16; ML

Fig. 3. Reference ple o

1; SN plane 2; FH plane 3; palatal plane 4; Downs
occlusal plane 5; mandibular plane 6; facial axis plane

Fig. 4. Angular measurements
1; SN-FH angle 2; Saddle angle 3; Facial axis angle 4;
PPA 5. OPA 6; MPA 7; Gonial angle

Pearson Correlation AnalysisE ©]£-3} %1 .
up At o], AAFUA |9 HEH],

HEdo], Hego|7te AR AR E Table 2. Distribution Frequency Percentages
Pearson Correlation AnalysisE ©]-&3}93 th. Acoording to the Angle’ s Malocclusion Types

®61% 00  674%)
LTI VARPRES AT AR gy 5 3 8
Angle 13 B3 70| 152902} 879, A} 65 (5.0%) @41%)  (@45%)

n:]) 23 BR gt 81::](14-2} 5111 0:17(} 3‘:‘:‘) 35 Class T 9 5 14
$ATGo| 14B(RA 9%, A7 SLE P G B e
A tKTable 2).
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Table 3. Gender Differences in Parameters

Angular (°)

SN-FH angle 7.30 3.29 811 244 NS NS
Saddle angle 128.67 5.19 131.33 461 36797 = 00003 =
Facial Axis angle %.17 450 95.10 3.88 NS NS
PPA ©133 293 1.05 302 NS NS
OPA 897 343 10.15 3.83 20049 + 00379 =
Mn. Plane angle 2321 561 2633 5.45 36797 = 00003 =
Gonial angle 117.66 7.18 120.65 6.40 30069 = 00001 =
Linear (mm)
Cranial length 179.22 681 169.01 581 106246 = 00001 =
Cranial height 145.46 4.28 138.00 24 114100 = 00001 =
Cranial width 150.88 6.63 14516 464 65999 = 00001 =
ACBL 66.57 467 62.69 2.21 100699 = 00001 =
MCBL 48.47 275 44,58 249 97343 = 00001 =
TCFH 22396 755 21138 6.62 116630 = 00001 =
HH 98.85 6.20 95.20 447 45075 = 00001 =
TFH 125.08 5.40 116.01 4.35 122453 = 00001 =
UAFH 56.70 2.86 52.57 254 08132 = 00001 =
LAFH 70.45 463 65.84 418 68601 = 00001 =
UPFH 51.29 301 4675 259 103635 = 00001 =
UADH 29.49 240 2858 270 20031 =  0M471 =
LADH 43.84 3.18 40.19 245 80278 = 00001 =
Ramus height 5235 478 4564 417 97344 = 00001 =
Ramus width 36.08 268 33.34 246 66780 = 00001 =
Mandible length 119.26 515 110.48 475 121067 = 00001 =
Bizygomatic width ~ 136.20 474 126.67 400 530054 = 00001 =
Mx. width 65.69 323 61.15 251 -10.096 = 00001 =
Biantegonial width ~ 102.01 860 94.18 543 254346 = 00001 =
Index
Cranial index 084 005 086 0.04 24703+ 00171
Facial index 092 005 092 0.04 NS NS
Ratio
HHR1 (TCFH) 0.44 0.02 045 0.01 34011 = 00008 =
HHR2 (TFH) 0.79 0.06 0.82 0.05 35062 = 00006 =
UFHR 111 007 113 0.07 NS NS
LAFHR 0.56 0.02 0.57 0.02 NS NS

NS : Not Significant

+p <005

=P <001
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Table 4. Pearson Correlation of Various Parameters to Facial Index

mae

Angular (°)

SN-FH angle 0.2476 00126 . 0.039 NS
Saddle angle 0.1832 NS 0.0060 NS
Facial Axis angle 0.3159 0.0013 - -0.4366 0.0001 -
PPA 0.0906 NS 00432 NS
OPA 0.3159 0.0013 - 0.4366 0.0001 -
Mn. Plane angle 05133 0.0001 * 0.5909 0.0001 -
Gonial angle 04582 0.0001 - 05301 0.0001 -
Linear (mm)
Cranial length 0.1070 NS 0.2858 0.0143 +
Cranial height 00171 NS 0.0500 NS
Cranial width 0.1737 NS 0.2064 NS
ACBL 0.0280 NS 0.0875 NS
MCBL -0.1475 NS 0.0946 NS
TCFH 0.4053 0.0001 - 04283 0.0002 -
HH 0.1283 NS 0.0566 NS
TFH 07255 0.0001 - 0.7191 0.0001 -
UAFH 03718 0.0001 " 0.2289 NS
LAFH 0.6485 0.0001 - 0.7182 0.0001 -
UPFH 0.0507 NS 0.0520 NS
UADH 0.3872 0.0001 = 05127 0.0001 -
LADH 0.4278 0.0001 - 0.6563 0.0001 -
Ramus height 0.1063 NS 01355 NS
Ramus width 0.1063 NS 0.2732 0.0194 .
Mandible length 0.3029 0.0021 » 0.0120 NS
Bizygomatic width 0.5248 0.0001 = 0.5493 0.0001 o
Mx. width -0.1941 NS -0.0790 NS
Mandible length 0.3029 0.0021 - 00120 NS
Index
Cranial index 0.1947 NS 0.3411 0.0030 o
Ratio
HHR1 (TCFH) 0.4847 0.0001 - 0.4939 0.0001 -
HHR2 (TFH) 04957 0.0001 = 0.5064 0.0001 -
UFHR 0.2310 0.0201 * 0.0448 NS
LAFHR 0.3194 0.0011 = 04528 0.0001 .
NS : Not Significant
+p <005
« P <001

191



J Korean Acad Pediatr Dent 26(1) 1999

Table 5. Numbers of Samples consisting Each
Groups According to the Fast Cluster

Metho
~ GowpA GoupB  Todl
Male 57 44 101
(56.49%) (43.6%) (100%)
Female 31 42 73
(42.5%) (57.5%) 1009
2. RE ASYE B &5 2 AFIE| et

g Bia 2 z

22 ttest2 B) 375151 tH(Table 3). SN-FH angle, +
MH A2}, facial axis angle, @2 A5, A

ojul&, At Z U &E Al ¢

A §ol 3 2ol 2 BT

3. d2AFg A

292 4EAZYE, ug
$E 9 A5 e

A#A o B E Pearson
Correlation AnalysisE ©]€-8te] #293}$] t(Table

LA, |

H. 3 IR dZASFE FEI2E0], A
Hxzo|, Fhu, stFH A, etz HAE

SFHEoH & W ol
ojul& SeljA vinA A
°m(p<00D), ZF¥H W
St o], AFMA Aol
o, 2o, whH],
2 ojmpgo] & AFHAAE VERA Lt
G A dEFAFE AAEEY FTE
28

)

FAAA S B GO PO, ARANNE BT
AL Jepl A ggtek ARl A dZA = shet
Au] o w2 o)} kgt FAAAE B2
(p<0.0%), AN M E F 3 FAAATE A

s

4 A7 9 2RA5FE FYW ZF M Cubic Cluster
Criteria(C.C.C)E o] &3}od, CCCarol F 7MY o
A B A 39699, 9 2k -22239& VER o 7}
7 5 OF0R RRIANG o5 AL 9RO
A HAIEB AR D5 A A I8 BE 7
B8} 3 SAS?] Fast Cluster Methodol] 9]8te] 7+ 3
ol &3t BES Fobd 23} @A IF A

577 (56.4%), Group Bell 44 (43.6%), oI#} 1§ A
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Tabie 6. Means of Facial index in Each Group

Male 0.88+0.03 096+0.03
Female 0.89+0.02 0.940.02

o 31%(42.5%), & Bol] 428 (G7.5%°0] T4 = o
Q)1 A(Table 5), zt 1& 9 d2AFTH HaS ©
2+ 1% A7} 089, 2 B7} 096, 42 IF AV}
088, 1& B7} 0942 Ueht} B BF IF AE
7+ o FH(mesoprosopic facial type)S 1& B &
7 71 g Z(eptoprosopic facial type)& LFERA ATH
(Table 6).
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B

gt A3, gy

012 Uy & W(p<0.03XTable 9), A4A7, ojulz
o], TAFotH o], wqH], W Eol, FehiH],
okx] o], st n], AFAAZAC], FFHA
Jol, W o)A &, AAREIE T2

2}0) & UERHA] ¢ $hHTable 7).
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AFAAE e A ggten, 1% BollA= A
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Table 7 Differences of Skeletal Characteristics between Two Groups in Male and Female

Angular (°)

SN/FH angle 696302 7.73£292 NS 7.34£2.09 833+232 NS
Saddle angle 128124487 12939+444 NS 130.73+439  131.54+4.18 NS
Facial axis angle 93724418 97.05+405 00002 = 9310£325 96.38+370 00001 =
PPA 093+3.00 1.84+256 NS 0.89+2.81 1.14+£299 NS
OPA 798+345 1025+288 00006 = 894+3.16 1083+4.08 00286 =
MPA 20744487 26411488 00001 = 2289%4.19 2802+5.03 00001 =

Gonial angle 11570+6.56 12062+7.18 00017 = 117.68+645 12285+568 00005 =
Linear {mm)

Cranial length 173684821 179.98+6.44 NS 16863+7.22  169.12+£584 00090 =
Cranial height 14576475 145.08+4.70 NS 13822+433  137.63+£4.92 NS
Cranial width 151.09+670 150.061+8.07 NS 145814470  144.68+5.39 NS
ACBL 66721405 66.38+£4.85 NS 6312+1.86 62214244 NS
MCBL 48664312 48224286 NS 4436+284 4450+2.66 NS
TCFH 221134740 227624599 00001 = 20978+748  21240%x7.02 00090 =
HH 9897+606 98.68+7.85 NS 96.24+4.42 94.204+5.17 NS
TFH 121864438 120254429 00001 = 112994362 118031426 00060 =
UAFH 55684264 5803+£3.10 00001 = S5167+226 53244295 00001 =
LAFH 6799+435 7363£365 00001 = 63214348 67514430 00319 =
UPFH 5081+341 51.93+3.12 NS 46204251 47.15+3.04 NS
UADH 2858+255 30671212 00001 = 27.78+301 2016+282 00319 =
LADH £261+344 4546271 00005 = 30024234 £106+£256 00002 =
Ramus height 52264528 5246+522 NS 45.42+4.14 45791495 NS
Ramus width 3590+£293 3632300 NS 33.94+2.87 32.89+250 NS
Mandible length  11856+497 120.16+5.25 NS 110.14+548  11064£5.10 NS
Bizygomatic width 137.37+487 134694520 00047 = 12882%362 12506£416 00001 =
Mx. width 6567+333 65724390 NS 61621242 60.81+297 NS
Biantegonial width10236+1140 101.54+6.13 NS 94.64+6.30 93.84+5.75 NS
Index
Cranial index 0851005  084+0.05 NS 0.871+0.04 0.86+0.03 NS
Ratio
HHRI(TCFH) 045+002 043002 00004 = 0461001 0444001 00001 =
HHR2(TFH) 0814006 076006 00001 = 0851004 080£004 00001 =
UFHR o 1104007 1124007 NS 1.1240.07 1.13+0.06 NS
LAFHR 0564002  057£002 00037 =  05610.02 0574002 00001 =
NS : Not Significant
~ «p<005
= P <0.01
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NS

Cmrual height

0.0743 . NS 0.0970
Cranial length NS 00840 NS 02637 NS 00848 NS
Cranial width 01438 NS 02265 NS 00588 NS 01102 NS
+p <005
= p <001

Table 9. Pearson Correlation Qf Cranial Dimensions with LAFH

Male

oup

NS 01133 NS 02147 NS 03702 00160  «
Cranial length 03046 00212 00063 NS 03161 NS 0434 00040 =
Cranial width 02688  0.0400 =« 02666 NS 00451 NS 03533 00217
+p <005
w p <001
N.&2 3 1 ] 2 ETFS HATIAES BEOE ALS
gtk ZAANZE B2 Aol e AH, A
o] ATE HTA AW DFAHE I B ol 32 ol4e) HAARI ANE ALY, A% 2
F 429 QUTARY B nekHTA S F FHLEL 7P AIHANBo) 8 ool A
o ER3 ZFAAE M AAE Yo ¢ U, A8 #A A et Al 1 o7R] 294 &
B Bud 5AL WAL AT GRHoz o) Ao kol Aelvhs A9, 43T PALY
NE YolAW, BAFY IBE AW BF 4 2 /M ARHANBZH) 4% BTk AAM, B} AL
o YZYUE Bt A% FRSG T4 Y WA 29 29 Dkl Aol A,
T} oE e QA AdY AT FHH REIE A AROIZEA B PR
mal occlusion)g 7HA BE-E FA 87 Brie 4 7} shebA X o] YA B-E 50%0] 4 F N 739,
#2AY P2 NG PRIG) EANA & AT PR Mo EA sk AR ZF 1963
= 2R IFFAE /1R dAFAFY 54 (A 1159, 92 81%)e) AL AAetd 1 F
g BASE Qo] MEAY A0 AAEE & I7AEEA 1018, oA 3 £ A7 vge
3 ARTTL 19 AR BAY A A4 g 2 NA Y0 H(Table 1), AFNAFAFS) BA 7
o 9ue TAYY LGS 278 MBS BEE Ange 1 FALY] 128CdA 87,
AR ARZFOIDI LT o dd el A 65%), 23 FATE] 8HCAA 5%, AR 3,
occusiome] gt & Utk UM B H 37 FARF] 14%H(EA 99, & 5HSE F

AT EEZ0] 9-3ME HIHT e A
A Aeitk & 2ol HolX g, o] F
F= AT BFE QA= 7159 2ol =
E A7 RojoA v EH Aol ATk
wphA o] Ao A Al A} SR
2 B FRAPAAZSALANA the o] W
&3 MAES T A A3t 19 7}
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£ 5]9) ti(Table 2).
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g B} A%3) B/ A5t & Bk AAH
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