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1. HA7oie

Aedn, 371dga, Asdgn 2 9= Xﬂirtﬂb—_hwﬂ
AgtEoln AHE7] olx e ]7]—rE1 AA7A] 7] AF-&%5
= A&H 02 st 2 A9 3R} 162% F, L’éixlﬁ L2 s
A5l 34 ol de] BAX R AN YE 2, A 2AA 237 3
¥ FAnEE Hole &, 244 Muge ek $37
1:1

2317} EAshe A, A} sttt A 94 x| #el 50%
odE MG A L AT ok wH
g 13782 ATFUEeR s%n
20.23+1.414 9}

59 F3 we}, N&H oz AP o
T (13), AHAFEo] Bo] 27E7]=

of EAlste AHES A9

ATH YA BRIY L

Bol 875
st 12EG

l

564

= A a7dE $57(023), 131 £149 28] =)
875 LT ERENTHS14). 17607 =
ofo] 28}7] (179), TF(27%), ¥ 7(16%)E, 27(29%) ol
o (169), AX(13%)E, 28 3748 o= S5(18
), X 2(109), A%(20%) 2 TIAAT.

2. ofFupe
DECEELE R ANRRE L

SE AT 229 B2 £ PR Ao
@ ATy Pt se] AR T3 P &

%7 (Asahi CX-90SP, Asahi Roentgen Co, Japan)E& ©]&
sto] Zodstglon, A4 HEL 10x12” Konica medical
film(Konica Co. Japan)& ©] &3l ©15Z7A7F Eol3)
© Konica x-ray7F|E(Konica Co. Japan)& AH&3lsich.
23-9AA7F AZlE 1,524mmE, FEAAHI} DE7F A7)
(ML distance) ¥ P*distance¥ 142mm, 70~72Kvp,

15mA, =ZFA|7t 0.4sece] ZANA Fg syt

2) FAI= X—Vé
AR g S5 T A #2420 E 0.003 acetate £41 9
A=g A4(0. 3mm 2H)E AARE & ASHH A2HEae

ARea, A ASYER 4= ASFES 242 0.5mm, 0.5°
A AE3t o, 9 v &YgES A&

T 0T 2
7} 3EE7}e] A4
At

RELEE e R B =1 B4

3) AZ 71&eA

: SN plane(S-Na), FH plane(Po-Or), Palatal plane
(ANS-PNRS), Downs occlusal plane, Mandibular
plane(Go-Me), Pt-Gn

4) ASd=

74 A EA 2=

: SN-FH angle, <2 (saddle angle), Facial axis an-
gle, T/NEHZH(PPA), w¥HAZH(OPA), FH-occlusal
plane angle, 3t} HZH(MPA), 32tz (gonial angle)

W) AAEE
: @ o] (Cranial length: CL), M2 %°](Cranial
height: CH), #2]tJ8](Cranial width: CW), HF7HA
Ao](Anterior cranial base length: ACBL), /0142
o|(Middle cranial base length; MCBL), &%=
©](Total craniofacial height: TCFH), o]#}&=o](Head
height: HH), &<tH¥zo](Total facial height: TFH),
7%t =o] (Upper anterior facial height: UAFH), &
slehH Eo] (Lower anterior facial height: LAFH), 4
FA =] (Upper posterior facial height: UPFH), A4

RE I v 5



X Z%°} (Upper anterior dental height; UADH), 23}
2 Z&%o| (Lower anterior dental height; LADH), 3t
A%l (Ramus height: RH), 3FetA118] (Ramus width:
RW), stet2 o] (Mandibular length: ML), #thudn]
(Bizygomatic width: BW), “eh4u] (Maxillary width),
slehd v] (Biantegonial width)

™ B EYE

solubEolul & (a) (HHR(a)), °l»kEel¥l&(b) (HHR
(b)), A Eo|H & (UAFHR), Ashtdzoln] &
(LAFHR)

2 A5 o] Aol A4 (Cephalic Index), YA
< (Facial Index)
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AZLE, A5 D v &5 g 7
= ANOVAE A8, b33
©# Turkey s multiple comparison testE 133}
0.05 leveldllA f2/d& B w3ttt

@ 7t To| dEA gl U3 BE JASYE, 2=ASEE,
A4 g oulgahEgte] Jd#Ad RS Pearson Correl-
ation Analysis ©| &3t ZAFEHA

@7 To] WdhHEels} AdlehAEold Oigh Wy,
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Fig. 1 Fig. 2 Fig.3

Fig. 1. Cephalometric landmarks and liniar measurements used in the lateral cephalometry.

1. Cranial length 2. Cranial height 3. Anterior cranial base length 4. Middle cranial base length 5. Total craniofacial height 6. Head height
7. Total facial height 8. Upper anterior facial height 9.Lower anterior facial height(vertical) 10. Lower anterior facial height (ANS-Me)

1. Upper posterior facial height 12. Upper anterior dental height 13. Lower anterior dental height 14. Ramus height 15. Ramus width

16. Mandibular length

Fig- 2. Cephalometric landmarks and liniar measurements used in the P-A cephalometry.
1. Euryon 2. Zygion 3. Jugal point 4. Antegonial notch 5. Cranial width 6. Bizygomatic width 7. Maxillary width 8. Biantegonial width

Fig. 3. Angular measurements and cephalometric planes used in this study.
1. SN-FH angle 2. Saddle angle 3. Facial axis angle 4. Palatal plane angle 5. Occlusal plane angle 6. Mandibular plane angle
7. Gonial angle 8. SN plane 9. FH plane 10. Palatal plane 11. Downs occlusal plane 12. Mandibular plane 13. P+Gn
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. ATFEH 7}, ojnbzolu] & (a) 9} (b), @ERA|FoNA R ol &
ERARlT, 225 37 AlololAe wEldo], AFNAZA],
1. ZFRAaTEEL A2, Angle 15 F3 23] 72.99% stk dol, F], slehAy] | facial axis angle, 77194
(1004), 27 FA w3l 13.87%(19%), 37 4 o] Wzt w3gw, sl dEAFelA fog Aol &
13.14%(18%) 2 TF&HA. 174 1§ F3uede Btk a8y, 199 227l Ak o9l Asietd
32.12%, 27 HAnEFL 949% 18 3F FAuFTL Folu] ol A fof 3t Aol & YERAUT
2.19% 2 Jehgon, 274 15 58 e 18.25%, 2 3. Wun| Aol ¢ 7 &3t ] 71‘45} Aol & HolA| %k
F 73w 0.73% 283 3F FARFEL 2.19%2 U o™ (P)0.05)(Table 5), @A+ 133 37, 273 3¢
B, 3T E 19 FA e 22.63%, 27 FALE /‘}O]C’ﬂ}"] frelgh 2ol & Eoﬂ}] THP0.05), 173 23 A
£ 3.65% 191 37 FHREL 8.76%F Uegtt ol & fol gt Ao & Hol|A| ¢Skth(P)0.05)(Table 6).
(Table 2). 4.2 oA %1%7\1 o} AAZLE, ARASIE, vg 9
2. RE AZ3E v EFE 9 e 3t 1, 2, 329 A ek2ale] AdA JB-E correlation analysisE o] &3}
P D AFAAE F3aL(Table 3), 7t 79 &3] 4 o B8} tH(Table 7). 1704 43X TE 2H TN
#HAAZE Turkey s multiple comparison testZ 0.05 o], &t Fo], AsRIHE|, WA xE|, HeA 2%
leveldld #2145 vlwatdth(Table 4). 173 37 Ae] o] Ftdolo|A =& AAAAS Bon Fhu], o
e Helige], AFMALe], FFMAZ], U= ohzol|&()E (h) M FUAAA/AE EAT 27A
o], A Zzol, A, stetdo], Fry], stehd v 2Tl o], EehHxo], AsiHzoe], FYMHE
H], facial axis angle, 7NE%HZ, w7z} st o], AAA ZEolN B FHAAE, olvlEo|v&(a)E

Table 1. Numbers mean ages and career years of the samples

Mean Career(yr) |

~ J€lassification’ SN G i an e

Group 1 Ice hockey 17 19.82+0.88 8.35+2.78
Football : 27 20.15+1.17 941+2.21

Basketball 16 20.13+2.22 7.251+2.46

Group 2 - Baseball 16 20.06+1.12 9.88+1.63
Gymnastics 13 19.92+1.04 10.00x+1.15

Group 3 Judo 18 20.33x1.61 8.89+1.91
Ssireum 10 20.30=1.16 9.20+1.55

Weight lift 20 20.15+1.14 8.15+1.09

Total 137 20.23+1.41 8.89+1.85
(Mean®SD)

Table2 D|str|butxon percentages of the samples according to the Angle S claSS|flcat|on

_Classification Class [~ Class I Class@T ~ Tofal
Group 1 Ice hockey(17) 8.03 3.65 0.73 12.41
Football{27) 15.33 3.65 0.73 19.71
Basketball(16) 8.76 2.19 0.73 11.68
Subtotal (60) 32.12 9.49 2.19 43.80
Group 2 Baseball(16) 10.22 0.00 1.46 11.68
Gymnastics(13) 8.03 0.73 0.73 9.49
Subtotal (29) 18.25 0.73 2.19 21.17
Group 3 Judo(18) 10.22 0.00 2.92 13.14
Ssireum(10) 3.65 0.73 2.92 7.30
Weight 1ift(20) 8.76 2.92 2.92 14.60
Subtotal (48) 2263 3.65 8.76 35.04
Total 72.99 13.87 13.14 100

Unit : %, parenthesis : number of sample
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Table 3. Means of cramofamal measurements of the samples

Cistobx|2teta] x| 30(4) 2003

- Measurement Group 1 . Group2
Cranial length 196.78 + 6.94 194.78 £ 7.06 199.89 + 10 49
Cranial height 159.18 £ 5.52 159.90 + 7.07 164.14 £ 11.11
Cranial width 166.64 = 6.49 164.26 = 4.78 165.29 + 8.64
Cephalic index 0.85 £0.04 0.84 + 0.04 0.83 + 0.06
ACBL 72.19 + 3.03 72.50 + 3.31 75.63 + 3.65
MCBL 53.42 + 3.30 5421 £ 2.11 55.40 + 4.12
TCFH 24857 £ 7.15 246.67 + 8.95 248.56 + 12.54
HH 107.98 £ 6.31 107.00 + 542 110.32 + 8.23
TFH 140.59 = 595 139.67 £ 6.79 138.30 £ 7.54
UAFH 63.18 + 3.59 61.10 £ 3.34 61.59 + 3.02
LAFH(vertical) 77.36 £ 5.19 78.57 £ 5.26 76.70 £ 5.73
UPFH 53.78 £ 4.71 52.48 + 2.63 52.65+ 414
UADH 33.83 £ 2.90 33.24 +3.03 31.83 + 3.01
LADH 4850 £ 3.28 49.76 £ 3.80 48.47 £ 3.16
Ramus height 56.71 = 5.58 55.69 + 5.33 55.05 + 5.18
Ramus width 38.73 £ 3.49 38.86 + 3.08 36.61 = 3.07
Mandibular length 13144 £ 577 13143 £ 6.70 13455 +7.24
Bizygomatic width 151.08 £ 5.27 149.76 £ 5.74 154.10 + 6.85
Maxillary width 71.94 £ 3.93 71.21 £ 2.64 73.50 + 6.00
Biantegonial width 108.06 + 13.49 108.05 + 6.52 101.42 + 5.57
SN-FH angle 7.73 £3.31 797 +2.33 6.69 + 3.62
Saddle angle 130.29 + 5.59 131.26 £ 4.93 131.17 £ 5.04
Facial axis angle 83.28 £ 4.11 83.38 + 4.56 87.02 £4.13
PPA 1.27 £ 3.02 1.17 £ 2.93 5.30 £ 6.81
OPA 10.93 + 3.78 10.79 £ 4.18 595 +4.22
MPA 27.78 + 5.78 28.34 = 4.66 25.13 + 497
Gonial angle 12057 £6.74 122.76 + 6.23 122.71 £ 7.67
Facial index 0.93 £0.05 0.93 £0.04 0.90 £ 0.04
HHR(a) 043 £ 0.02 0.43 + 0.02 0.44 + 0.02
HHR(b) 0.77 + 0.06 0.77 £ 0.05 0.80 + 0.06
UAFHR 1.19+0.19 1.17 £ 0.07 1.18 £ 0.12
LAFHR 0.55 + 0.02 0.56 + 0.02 0.55 £ 0.02
{Mean+SD)

Table4 Comparison of measurements between the groups
A Group 1 Group2 - . Group 3 - L
Cranlal height, ACBL, MCBL, UAFH UADH Ramus width,
Group 1 UAFH Mandibular length, Bizygomatic width, Biantegonial width, Facial
LAFHR axis angle, PPA, OPA, MPA, HHR(a), HHR(b),
Facial index
Cranial length, ACBL, Ramus width, Bizygomatic width,
Group 2 Biantegonial width, Facial axis angle, PPA, OPA, MPA,
Facial index

Group 3

{Comparisons significant at the 0.05 level)
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Table 5. Companson of the cephalic indies betvveen the groupsyr

Table 6. Comparison of the facial indies between the groups

, “Group 1. Sroup 2 ~ Group 3 o
Group 1 NS NS Group 1 NS *
Group 2 NS Group 2 *
Group 3 Group 3

NS : Not, Significant

Table 7. Correlatlon coeff|<:|ents between the facial index and various measurement

NS : Not Significant

Comparisons significant at the 0.05 level are indicated by *

"“.C\rémal 1ength

0.28541* ) 0724
Cranial height 0.02335 0.23553 0.21716
Cranial width -0.16980 -.13038 -0.00526
Cephalic index -0.31821* -0.26003 -0.06921
ACBL 0.18654 0.25197 -0.06062
MCBL 0.24093 0.22729 0.33633*
TCFH 0.45299*** 0.54682** 0.33483*
HH -0.17697 0.05591 -0.04926
TFH 0.73141*** 0.67550*** 0.62015*™*
UAFH 0.30341* 0.29016 0.25236
LAFH(vertical) 0.63470*** 0.68798*** 0.68007***
UPFH 0.19161 0.55246™* 0.12914
UADH 0.48605*** 0.55998"* 0.78258***
LADH 0.59421*** 0.33370 0.48266***
Ramus height 0.15298 0.20518 0.07019
Ramus width -0.00436 0.00359 0.10872
Mandibular length 0.44678*** 0.36408 0.42282**
Bizygomatic width -0.60032*** -0.34980 -0.28170
Maxillary width 0.16741 0.15485 -0.09550
Biantegonial width -0.09244 -0.19825 0.01613
SN-FH angle 0.06644 0.15167 0.34405*
Saddle angle -0.10448 -0.02947 0.27839
Facial axis angle 0.35145** 0.32693 0.36915**
PPA -0.12076 -0.23618 -0.16099
OPA 0.05614 0.20506 0.06876
MPA 0.34443** 0.26965 0.35676*
Gonial angle 0.12444 0.15249 0.29505*
HHR(a) -0.50517*** -0.44515* -0.47194***
HHR(b) -0.49643*** -0.44548* -0.47151™*
UAFHR 0.06189 -0.17034 0.04069
LAFHR 0.28082 0.40002* 0.55059***
* p<0.05 ** p{0.01 *** p<0.001
b)eAE 9AAAAE HYx, 3TFNM e EUHE], A HelEol, AN Ex fold FABAE EAdt
Apotm o], AAR| Zzo], AR REo| sletdo], A3l (Table 8).
Hzolu| oA & FRABAE, olntzoR&(a)E (b)l 6. Agietdzold] Mg Halge], Wy, Hdele] A
A 9ABBAE BAd A BAAT 13 e vl doldA gt FaRAAE, 27
5. A Eold tig mElgo], vejy], meldele] A dAE HEZoldM & FAAAE BAoH, 3TN
A BN 1AM E O ABRBAE BEon, 270lA wg o], HEquldd E& FAAAE, aejn Aol
= weliol, weluuld fold ABBAL, 3TNE oM ok ABAAE BYTHTable 9).

568



Cietaobx| 2515 X| 30(4) 2003

Table 8. Correlatlon coefﬂments of cranial dimensions to the upper anteror facial height

Cranial height Cranial width Cranial length
Group 1 0.23340 0.34598** 0.29989*
Group 2 0.50845*** 0.42193* 0.25674
Group 3 0.53504*** 0.55089*** 0.35829*
* p{0.05 ** p{0.01 *** p¢0.001
Table9 Correlanon coefficients of cranial dimension to the lower anteror facial height
S : Cranial height Cranial width Cranial length
Group 1 -0.08566 0.00279 0.35579**
Group 2 0.22235 0.18952 0.44323*
Group 3 0.56150*** 0.50550*** 0.31395*
* p€0.05 ** p{0.01 *** p¢0.001
V. &2 % n& ARE7] AR A7lolw| FEje] L AHET] o] F2RH 10
o Fto o] 2% 7|7t Felbel| o] Fo3t}. 1B §d7] ®
SE71%0l MATATRY A uxE G Bl T ARE7] olde AZIREE AT Bl AEHY g
100 ol B2 A} =To] YA, MCNamaram"—‘— 733, 7153 QRlo] FAHW o|o] A-gate] FejA Wy} o
Z3F71%0] d2FHe] 4L nAdn §9, Saphiro”E FolxH | ARlol H Fe= A= E A&Hoz WA
A5old v F L A Z plugs® Yol H|TE L Fagoz F e AeE 4EA Y. B AdFudAe BadEe
AT F O A AR 27 R nEe] Aol suEdn 20.23+1.4149 01, B +F4H L 8.89+1.85d 22 4
3ten, Tourne® 9A] T&&3e] Wy} dobd g 7% Fi ARE7] oMl 258w AAFE ASHCE k] &
A AEE freste] Mhuze) FAdd e 2770 o g & 2FAFECINUY
%ot Linder-Aronson® Aschan®®, Tully™® % Linder- TEAYEH R dIAe] 5o HAE MAle 2 &
Aronson® 52 H|FH oltico|=2 Q8 TEES sk AL o 3o Bag 259 YT AAY] FFA7)7] Y3
o} 5AAQ JEHH L ‘adenoid facies B AL, Joseph® o A4EH 9 5750 AR F7HETEE. BTy
7} Rafael® GA1 M| F A7} 42, §, Q9] AAag Y Edo]dg sk A o] WiEAcr AR Y 3§
FEE mZIda 9 OE] Woodside® ¢} Cheng 522 A7) 71%0] F7HA Aol AHeiA HE AAEH € 3875
el HisE Aozt AT s do)n ® 2F AFAQ 2ETEE FHNE F URF HAZHE Aoz ¢
R meel dlol E 4 gdvkm R13gk vk 91t} Ousterhout A Qa0 ke AHAFE & ashe SEde AA
0L A7 WA 13 FL long-face syndromed % gl 287, Aol Ed, 9, &7 F°l Joh. v, AFEE 8
ANBR ¥ 3E 7)5S MR o™ msjioe] ojE i T €52 293 Ly wEEdd g2 #dol e
3L, Choi”9} Klein™ & airwaydl] #4158 07)& oldx W, A%, 54, g4 Fol IFETGHF . ey, diREo
ol HLE ooz AA sl TEVFo] FAHA FF A I Bk #go] BjEo] glon Fdt
long-face syndrome®] 7§X1€ < dv}aL &g}, E5g SlE MY FEAA | wel fAaks FA A F
olFe] Hatse ATE airwayd 7154 Wit 23 A B 029 o]go] o] FoJA|7|E S| g-FHF o
€ A3 W) Aoz Ba dgen J|5WEls 9o ot AHAtEEd 2X7E F A O 27 HE $5E
71e AULALE AATe 2N DYE N2E 7153 4 o] Y1 wel B ALdME olo] 23T, HF, BT,
oal] ¢rre] BslE TE § 9SS BSFET oS xR okt R AZE AAATH] Bl 87HE $FLE, I91
TEAFEANN 35715 ¥E fFo &) dZFe ol o] Ax NE 2 RS T 2Eo] Bo] 87 HE 2528
7 REAE s uA), oJHMRE AEH R AR 22 AR} TEI F opte} A e AHAFE S Bol 8]

o 25 sel] & e84
st
CEDICLEERY

+ES WEOE B QTE A

A ehtr] Aldtehe A7)
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A gt 817), 7 9 BT 5ol visle] O 879 v} A
B o]gg Y] OE Fo.2 EFGtHTable 1),
127 239 d2A4E 47 0.93+0.05, 0.93+0.042
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it

1 7]

LI

=9 fFolNeH, 37E 0.90+£0.042 g
Z9| W32l 0.90~0.959] %317 stgout, 123 2Fo] 32
of viste] o} o F1 71 EFHEHE AYxm e Ao 7}
FEG b AHRFEe] o] 27HE 1, 273 2ATF
o] 37 LT7HE 32NE AAS |7} 9 Aoz U}

3 7]

Bhtoy, 123 27 Aleldle $31% 2lo7) glE Aoz B
&= AHTable 3, 6).

Farkas®t Munro™+ S88 249 Avdae giatez ¢
2 & g JAFASTAD AT E ARASo 2 AN G
A3, ol v Bl &ARZ AAZA LZHEYE vl
v 9lon, Hajnis9 FarkasS®& EnjalelE Zolx
(African-Americans)¥ FZClo|A <127} wZE7te] obAE

Mol HejA Aol W], 42, oo =, A ARYE ¥
ol ztzke] Ml &g o] 8-3te] vl 1, AthanasiousE® <
ARA S HEHE ol &8 o Fujgo| UE AN A5
AP R E AHA, 3, Q1E3te] wlart shsslthe
AL AF39T. G2l thel, Bergman®-2 HALH]
#ol9| Hl%i dolichofacial, mesofacial, brachyfacial&
EHe vt 93, Martin® Saller™e U H|d] et 24
*:501 (Na Me)9] H|&E& FEA]F(facial index) & AH&3I &
LZFHE B3t 7MY nHFHQ J)1Fog o)
S LEAF7E0.9501 8L vl F2 7 L= 0. 90°]
& 0.95‘31 e Fa3 71 42, 0.85014 0.907]wHe 71e
0.80°1% 0.85 W d=, 0.807 7 v % ‘-ESJ_
e

l

ﬁ

n gk

dz= EFdd.
Z29 #F¥& 20019 5}3"] AP E digez do]
tﬂ-/\]./d 7;"251-;(4 o:]:rL

2 54l thato] ?i% “ﬂ} Hyz
%7‘1 = 0.92+0.05% el §
AAEEH] Wste) o] 2 A3 AAzAL] F
FYHAE 9FE 1A Aoz AARAY D dP. ¢
=l A udale] A TE 0.838+0.040.2 ‘/}E}“Xkﬂ'
3 3o Farkassd Munro”“ AZA Aol|a] 237} &
H dEA 5= g7t 0.88, AJAE 0.86°|gn ).
Hajnis$t Farkas™® 54 W1E dalel 3¢ e 71&
4= FHlE BHa, Su] #eloxiel Zdie Fu 1
TYHUE EA0a 39t £ AN E 179 279 92X
Fo 27 0.93+0.05, 0.93+£0.048 Velton] A 37e
0.90£0.04% Jeh} 2% F3 71 dZF9 734 &l ot
(Table 3), 1+ 2 20| 37l Hl3le] Bt} F1 7 423
£ AU YA (Table 6).

FAA T Eol= Table 33 4914 Uelyt%o], 17&
248.57+£7.15mm, 2L 246.67+8.95mm, 1831 37L&
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Abstract

CRANIOFACIAL MORPHOLOGIC CHARACTERISTICS
OF PROFESSIONAL SPORTSMEN

Eun-Kyung Lim, D.D.S., M.S.D., Ph.D., Yeong-Chu!l Choi, D.D.S., M.S.D., Ph.D.

Department of Pediatric dentistry, College of Dentistry, Kyung Hee University

The purpose of this study was to investigate differences in craniofacial characteristics of professional sports-
men who have practiced since their prepubertal periods. From the standardized lateral and P-A cephalograms of
137 sportsmen, 7 angular, 19 linear, 4 ratio, and 2 index measurements were measured and evaluated by
means of statistical methods. The samples were divided into three groups: Group 1 ice hockey(n=17), foot-
ball(n=27), basketball(n=16), Group 2: baseball(n=16), gymnastics(n=13), and Group 3: judo(n=18),
ssireum(n=10), weight lift(n=20).

The results were as follows:

It seemed obvious that the cephalic indices of the 3 groups exhibited brachycephalic headform (Group 1: 0.85
+0.04, Group 2; 0.84+0.04, Group 3: 0.83+0.06) and there was no statistical difference among the groups
(p20.05). The facial indices of the Group 1 (0.93+0.05) and Group 2 (0.93+0.04) exhibited definite lepto-
prosopic facial forms while the Group 3 (0.90£0.04) showed more or less euryprosopic facial form, and there ap-
peared significant difference between the Group 1 and 3 (p{0.05), and also between the Group 2 and 3 (p<0.05).
There appeared strong relationships between the facial indices and the facial axis angle, mandibular plane an-
gle, total craniofacial height, total facial height, upper anterior dental height, lower anterior dental height,
mandibular length, lower anterior facial height ratio, and especially with lower anterior facial height (p<0.001).
It seemed that most of the vertical facial measurements of the Group 1 and 2 appeared to be larger than those
of the Group 3.

Key words : Cephalic indices, Facial indices
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