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@5el olAEme] A=A, AZE 54

AA st Ulste X o] st}

I. 4 &
olelelm QEm s A4 21 EEF wold. g ol ew
Welel BAmel Buae s alold] Badel A4Eol glol olEmi v

= M AREA 249 24AEE Ay, AT A48 9y
(Wodburne, 1994). o]&] gt olelgmiol= 7| &
T Ae RISl FAEo] Alge] AT e mse] A& P
Aol whe AEFde] Walkeh 42 o] F9 @A gk 2ot el 9l
t} (Washburn, 1951, 1953). u}a}A] o} wlel 1 A QolBEA =
Aol e o= A don, g FyrHe 93k 7EoR o] fHE mo
t}.

Aol whe ofefiEm e e zolE o] 74 glel oste] JTFE we
Zow 4 A vk (McNamara, 1975). o]2igh atolel] thslels sy o] WAlRH
otgigm o] =7|s} Hefrt AR tdavis Aol aEzal, A Ao olm AU
3 ofigm el ASH SAdR= zol7k AvkeE el Hud up glth
(Garcia-Godoy 5, 1985). &g+ ol Elm o] B& =53} waAste] ol eim el kA
I 5o g gAo] wE gmrix el Y 78 (Rickets, 1975; Weijs¢} Hilen,
1986)5 el A4 Ht dom wie] we olEm e JGEd el 2ol
(Bogin, 1988; Humphrey, 1998) 5% X it® v} itk o]zl olefelm o] g 2}

e

A, A, ThE
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E)
_1\T1
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rr
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olo] tisle] Aitchison (1963)2 oA} HAtw ok AbE7]7F o W] Ftolo 7] wji
o Emel o] el WiEuw oldEmel sk Pele) Wiiztelsl i
skt

ABAA oldlEmE Wz AZ wE WAZE BN o)8F T )
2 AlgaA e 97 Zol AldHo] st} (Hanihara, 1959; Giles, 1964;
Birkby, 1966; Krogmani} Iscan, 1986; StHoyme<®} Iscan, 1989; Novotny
1993; Iscan3} Ding, 1995, Loth9} Henneberg, 1996). 53|, ol gm o] A==
A2 o] &g Aol digk A= Hanihara (1959)7} 47FA A5k (Em 2t

Jn ol

it

o]

it

bigonial height), BW 43} 0] (mandibular symphysis height), &m7}4]

~

o] (mandibular ramus height), W7} %] #A 3 o] (mandibular ramus minimum
height)) & ©]§-3s}o] 85%<9] Alsalx= JYysE FHE 4 Qupa Hystdal, Giles
(1964 8719 AZWSE o gafo] 84%e] NFEE YITHe & 4 v
3l9).e.m, Iscand} Ding (1995)2 571 2] ASMSE o]8-3lo] 75% P % P71 o]
Asaria s,

WAISA 542E o83 A7 = Bass (1987)= "E9 Rgew dUs 7%
= 9vka ®a8k) a1, Lothel Henneberg (1996)= olie]7l 391 olefelm el €
WA B ol sl WidlAl 2 Aol meln Ay lelA 99%e]
Hez s 7S 5 dva sdn =3 Aol ol Em 9] gonial flaring
o] Wiztel Halek ztol7h vbebditha mar® wh itk (Muller, 1998).

ol Elm 5 o] &gk Wik AARIFIA zole oy ASHES FIA 1
=4o] okl A It} (Giless} Elliot, 1962; Gill %5, 1988). W&k ¥ o] wok, g2
o) gy, ollEm oldlwAEe] wek WA sl 2o ole] 714 u)
AZH wes olgd o) £&e AAARFA SHEE uwud w Ao
(Rhine, 1990). 53] Angel} Kelly (1990)= ol glmi o] €m7bA] SAnxe]s A
slo] RnAlel/l hew A4 b Axdl W QY WEE TR & 9l

—

>

b st
ols zro] oldlEME olgele] WS FHEAY NES THels AR
o4 Bilel ATE A7 dwele U ol AdsHele W gl 1
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AT AF7A SeddelA AdE olEme] Bt AQAFEH Arwi
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7} ot Elm o] A=

AlS-2 Mty (gonion)2 W &g 287 AlSH-2 o83l 277 FE-2 Al
stath 27709 ASEE T gmAdgo ] #EAE5714 (condylion)7}A] 2] A, o}
e E 7 (mandibular plane)oll Al FHEEZ|Ho] olm FAAY, HYEH
(pogonion)ell Al Elm| 2} Aleole] A, ¥Eoldl4d (menton)s} #EET]A o}

guel olzE A4 Alelel A, goldlg-gmz-paEslgel o FE

(!

o] o] 7, 4% pABs e HEA Ma%ge] o] Fk 29 A Al

hn}
ole] 7, Ymzbd-# - =577t olfE A ZKEV]-BEEIL e 4 Aol
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N

S
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1) A=A
1. gmz}4d (gonion, Go) :

A7 v 4.

g m 714] (ramus)
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1 jTE7] z

SEEDE

olel el
sleem A%
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(menton, Me) :
(coronoid, Cor) :

Mgl A A1 e A,

oleEm 5

o o % w N

WA Hamols

W7FA] SR e ok G ).
. B1&4 (pogonion, Pg) :
7156l A ol e
. " 7R 7}
g7 7}
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EEEDEER
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12.
13.
14, ol glm BA=
ol e m
16. ¥
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1o 12
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20.
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21. g1 2ol A gmiE5e 7 54
22. o}y Al ol F e 7 B&o g Fojue
23. ol gl Al olF Y] 7 Mo g oL

(2) A&aE (Fig 1-5)
1. 714 o] (ramus height) : ¥ 240t A E714 Abele] 7Ad].
2.

gl 71 x] FelZo] (ramus projective length) : o}gElH o A B =7

el olzes FAAY.
3. | 0] (coronoid height) : Emz}3 3} 28575 Alole] Awl.
4. © 2

S 7FX] HA3o] (minimum ramus height) @ A& 13 F3g A
o= gmriAel Hixol

5. olgl&lm Zo] (total mandibular length) : B3 gmzly Alole] 7]
.

6. olelgm FgZo] (mandibular projective length) : HEH

o
rJ
i

=
oA ol e ol2i 444 Atele] el
7. ¥ 71A] HAvH] (minimum ramus breadth) @ B m 72| 2] & Aw].

8. gm 7z} (mandibular angle) : €3, gmzd, A-dE7|go] o]

H =
2.
9. #A =7 o] HAUH] (minimum bicondylar breadth) : % 34 =7]
ok Atole] Ad.
10. #H = 7| }o] Y] (bicondylar breadth) : 92 #AE7174 Atole] 7 4.
11. #A=7)Alo] HAYH] (maximum bicondylar breadth) : $% A =7]
7HET Abole] 7.
12. Z5%7]x}o] YH] (bicoronoid width) : 9% 2857173 Alolo] A,
13. #E-25E%7] Zo] (condylo-coronoid length) : #HE7|33 {57

3 Abole] Az,
14. #A-1857] zlo] (greatest depth of incisura) @ #5743 K=

LN

15 Aol g o2t HulA e

[*3

715 o]

_6_



15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

o,

Ad=7] A Zdo] (maximum condylar length) @ #A=7]9] ok 5}
A ALl Aol

AAE=7] HPn] (maximum condylar breadth) : #A=7]e] Hoj o
A

g m 2k g Ato] A2 (bigonial breadth) : <FZ: gmjzhg Alole] Ad.

o

Bz Alo] 7] (bimental breadth) : 9% Bl Z 3 Alole] Ad.
gl A3t 0] (mandibular symphysis height) : X]olo}g] 33} Lol
A Atele] Ad.
w5 o] (body height) : BEZ7-1 F-9lolA Bmw g Hurjzol
w55 |H] (body breadth) : B -9l oAl Bl 552 HoF7.
olgfelm & 14n] (external dental arch width) : ofg8l A ZolZY =
W Abole] Ad.
ol gm & Zo] (dental arch length) : olelg Aol HEH o]
ol A3 Rlotolell Ateole] A,
gl ulehz}l (mandibular basal angle) : 3% w213, BZolld, W)
Z: Blm zp g o] o]f & 7.
#HAE7]2y (bicondylar angle) : 92 FAE7]9 <HEga VMEA o)
o]F= 2719 Al Atole] 7t

T5-#HE57]7b (coronoid-condylar angle) : Emztd3 #AdE7]7) o]
T A ZHEVI BAETE o)l R A kel 7t

27 (mental angle) : AojolglHolA HEHE A 43} ofelH



Figure 1. Items of mandibular measurement (1). Numbers show the
measurements of mandible. : 1. Ramus height, 2. Ramus projective
length, 3. Coronoid height, 4. Minimum ramus height, 5. Total
Mandibular length, 6. Mandibular projective length, 7. Minimum
ramus breadth, 8. Mandibular angle, 13. Condylo-coronoid length,
14. Greatest depth of incisura, 19. Mandibular symphysis height, 26.
Coronoid-Condylar angle, 27. Mental angle

Figure 2. Items of mandibular measurement (2). Numbers show the
measurements of mandible. : 9. Minimum bicondylar breadth, 10.
Bicondylar  breadth, 11. Maximum bicondylar breadth, 12.
Bicoronoidal width, 17. Bigonial breadth



Figure 3. Items of mandibular measurement (3). Number shows the

measurement of mandible. : 24. Mandibular basal angle

Figure 4. Items of mandibular measurement (4). Numbers show the
measurements of mandible. : 15. Maximum condylar length, 16.
Maximum condylar breadth, 21. Body breadth, 22. External dental
arch width, 23. Dental arch length, 25. Bicondylar angle



Figure 5. Items of mandibular measurement (5). Numbers show the

measurements of mandible. : 18. Bimental breadth, 20. Body height

. of Elm o] nAZ

10270 ¢] ofeffE nlEmE o= B K 5 BT 137] FEo HA
ZAME AF e BF o R o] Algsgtt

ol Em o] 137 HAS ZAMGE FoAl (1) olHEm S o ofjel Al %
= W FEe AR wE gERg wek Q) HEFNE dolA BE W gHE
o] o7 Hojue Ao wE EHEY dxgg, (3) gmAdaed (antegonial

notch) 9] ziolel] uwh olefelm ofjnxee] g, (4) HWFA FIHE] P

(!

~

= vehdle gmrkel w9, (5) olulelgwel el mriAe Folx Amo
mE gl e} e, (6) Em s o] oM wiz vpEow FolA i Fd
w2 gmwzbe] Holzxl Ak, (8) gmriA smAYsF Koz Folx X, (12)
HE7HA7E Holvb2 A= §9E Feol wE gHEVAY FHE|, (13) gm7iA|
AR e FolAdxset 2 FEEL FIHEF VTR odvsia FHAQl dd
o= Rlgk AxAxe] QFE W 4 V] Wil o] M| o EmE FA| ol
HEA O Ad7]ES Aon, FAGA o]9je REAyAEe] E8-2 do] o
2] AgtAtEe] A&t AxE AAs) starAl stk

9 g7 (1) AsHHATEe EAE FAe] A el e A
o7F 8, g2 03me] AAE Smeold Sol7hs At o b

_10_



49 A2 edern, 7 AA s ddsAn.

(10) 520 4asd o] Jue= wodrt @494 e 2, moert
A BAE A (17), et 4 B o2 A (I3)o
AL, T3E oAl M7t ot EEH A 7S 7 @ (Tad)s wn
o] ¢ EERSA7F A9 g2 & (1b¥)e= ATtk

(12) g7 AFde 7Isem 9% Q2% Huriae 33
Foll wetk s 272 v &, SRS 2702 vd &, dldsiAl &3
TR 9 Fom RS, - okl YEsATE $3E Aem
AR (13) gmzbA slmAee] goldns #ErldA gmzziA A4
A AL goldms #EsAh

rr

FY MAZ G5l £3
1. &2 5 (shape of chin)
vd 3 (bilobate) / W E3F (square) / 72238 (pointed)
2. §E9 4% (profile of chin)
ul$kd (vertical) / F o b3 (prominent)

AN
3. olggm ol AE]e] e (contour of mandibular lower border)

gt g,

=
T

i

.}

=28 (straight) / 918 (rocker) / 22318 (undulating)
4. gl 7}A] 9] ®¢F (shape of ascending ramus)

F28 (pinched) / Y23 (wide)

o

5. gm7}A 9] AR (profile of ascending ramus)
FA91g (vertical) / FH= 7]2o]AE (slanted) / oz 7] &o|AY
(inverted)
6. gmzte] Hojz F% (divergency of gonial angle)
¢t£o 2 7]&o]WE (inverted) / FA%13] (straight) / 7}F&o = 7]
20| AE (everted)

7. olelElm g2 =4 -5 (presence of mandibular torus)

_11_



15 (present) / §l+ (absent)
gt 7l (single) / o] 7l (multiple)
8. gmrlx HrAzle] ko w 3Fojd AL (inversion of ramal
posterior edge)
Fo1A e (absent) / °kF Aol (slight) / Thd ol Fo]H
(somewhat strong) / o] 3 o]F (strong)
9. Y& &4 5 (presence of accessory mental foramen)
15 (present) / §l+ (absent)

10. ¥ 582405 wrhale] e (form of mylohyoid bridge)

¢l (absent) / H-EA la¥ (partial (Ia)) / F-E 4 b3 (partial (Ib))
/ &A%k P (total (ID))
11. oJg U HATE ] &4 #5 (presence of retromolar foramen)

= (present) / {1 (absent)

12. Q1€ E7IA 9} ol € E#71A12] e (shape of superior mental spine &
inferior mental spine)

A& 2702 v (sharp separation) / HE37 2712 v (dull
separation) / ogls}A 83 (sharp fusion) / GESHA 83 (dull
fusion) / Al 7l= 2] (triple separation) / SJEE7IAl 9} ol EE7}
Al7F E7FE A 83 (sharp fusion of superior mental spine & inferior
mental spine) / SIEHEVIAIS} oY EVIAIYE SESIA &3 (dull
fusion of superior mental spine & inferior mental spine)

13. g 71x] SwAg] Q] o]l (flexure of ramal posterior border)

HO|AA] k3 (straight) / wolA 0L (flexure)

_12_



ZHRE 744 (independent simple t-test)2 AASFAL, ASH A &3 Q
E2:9] zlolE Yolry] 9ste] d-Sx R t71d (paired sample t-test)S A8}

o gk 4 ASASERS] ARAAE F9er] fste] AdAaAEA (Pearson

correlation analysis)2 AlSstA Tt o] Yrol®= A&k o] 43 Fy+E-S 93

AW F=R-A (discriminant function analysis)2 2 A 8} o).

A, 4o HAISFAES SAIAE ey (SAS for Windows, version
1g3tel SAHE Stk wAksl oldke Hols Sholns] 9ste]

logistic regressiong A] & 8}43 th.

6.12)0& o

_13_



1. ollElme] AZA 54

2770 ASFE F GmrEA gols Mg BT 137 dEeA Fateh o4
Zlol7t velykth gm7EA] o] (No. 1. @ : 63.5mm, o] : 589mm)e} €7+ &
d4o] (No. 2, 7 @ 569m, o] : 524m) 5 EM7}A] Folot #HH BE &
Al FATE AR B Frk (p<05). oliEm Zdolet #¥ e
I EmZb Apolel ARl olfiElm o] (No. 5 W : 758m, o] : 74.7m)%} ¢
Wz} (No. 8, % : 125.9° , o] : 12717 )2 W9l o7} gllou, ofdfiglm =

6, & : 107.3m, ] : 1043m)E P xel7h Ak BE=] A
olvnl g} #HHE =L (No. 9, 10, 11), =8=7] AlelvH] (No. 12, ¥ : 100.1
m, & @ 94.7mm), EmgAle] A7 (No. 17, ¥ : 100.8mm, ©] : 94.0mn)2} W}
=7 (No. 24, & @ 748" , o : 7157 ) & ofdfigme] vn|e} A FESeA
T o] Aozt vkt ey, gEatigAke]l Ay (No. 18, % @ 47.9m, o ¢
46.9m)= =o]7h 121t} (Table 1).

ol Elm o] =ANSe] A7V|E YElde dEE2 Ay, gmrix el gk
yrlE Yelgs gmriA H44dn] (No. 7, B @ 33.7m, o] @ 33.5m)dE o A=
Y Apelrt gllen], #EEV 2857 Aol #AlE vl 3-8 E
7] Aol (No. 13. & : 34.7m, & : 349m)s} #HE=7] Hhn] No. 16, & : 10.1
m, & @ 104m) FEANAME e atelrt gl Ao veyth v #d-
|=7] z0] (No. 14, ¥ : 15.7m, ] : 145m)¢} #A=7] Hhzdo] (No. 15,
21.0mn, ] : 20.0m)el A& Pzl ztol7} velyth (p<.05, Table 1).

2o B disle] A% 0B Wlugk Ay, EmriA] zo], ¥m A
FaAo], ofiEm Hol, ¥lmrEx] HAuUn], #A=7] HHUn], gE2e] 6714
A 9% @ BHe] AolE Yttt 6714 FE RFo HighA o

o

%] 9%t} o 2 Jeon, o] F HEze] Q%) o 2xel Hol7} 7}

=

of
u
m
2
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4 =7 Yeytt (Table 1).
UL 9t AbEa Sl AR EmAsEel Szt Qi A (333m)o
= Abg 84m)nt B Hor, AeolFy HeldA Kol g Al

Fe vl wmoke wl, Xoprt Sl Abde] ¥mEgEo]l 31.lm)st EMWEF

—_

rl
rr

o

>
PU

U] (13.2m)@-Eo A Xolrl §lE AL (BmEE =o] : 26.6m, EWEE Uu]
11.3um) vk o =2A et
olgfjEm o] xo], o], UH|} FAAE FEo Fg F#AB/A (Pearson
correlation)s FAI%tA o2 gQlgh Ax olEm ] o], Ao], Yulo] #Ag 3}
BE AR AdaaAs Yo
Ut} (Table 2, Fig 6).
53], #EdE7] g7t mobdaE gmzpgate]l A= 713a, otdiEm F
AFA R BEagAte] ARE Frhsith Em
He 43S 24 auu, 22 o

g U s Jeuls G55 gmzgael A, derdtel A, odem

o
2
=
i
=
1o
B
°
o

T
=)
3
flo
18
o
pe
r o
)

i

AN
S
A
B
[Dx

4
X
rr

)
=
N
o
Rl
o
¥
d
2
o

(Table 3).
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Table 1. Comparison of the 27 mandibular measurements between male and

female Korean.

No. of

Items of measurement ) male (n=74) female (n=28) total (n=102)
Martin
" Rt 63.7£438 59.2*5.2 62.5+t5.3
1. Ramus height 70
Lt 634*45 586*4.9 62.1 5.1
*# Rt 57.0*7.0 52.7T6.6 559172
2. Ramus projective length 70a
Lt 56868 52.0*6.4 55.5%7.0
2 C 4 heloht * 7000 Rt 659*49 60.2+5.3 644155
. Coronoid height
. Lt  657+50 595449 64056
. Rt 51.1*42 476*45 502146
4. Minimum ramus height 70(2)
Lt 51.3%£40 479=+37 50.3+t4.2
. Rt 757438 749*42 755147
5. Total Mandibular length 68
Lt  758*49 745+33 754146
6. Mandibular projective 63(1) Rt 107.3%58 104.4£5.6 106.6£5.9
length * Lt 107.3%+58 104.1+5.3 1064+5.8
. Rt 33.8*32 33732 33.8+t32
7. Minimum ramus breadth 7la
Lt 335*32 33.3*£33 33.5+32
Rt 126.1*+74 1274+7.1 1265+7.3
8. Mandibular angle 79
Lt 1257+77 1272+7.1 126.1+75
9. Mini bicondyl
HHmU bleondyiar 859442 83550  853+45
breadth
10. Bicondylar breadth 106.05.1 101.9+6.4 104.9+5.7
11. Maxi bicondyl
atmum bicondyiar 65 1261461 122660  1253+62
breadth
12. Bicoronoidal width ~ 65(1) 100.1 4.8 94753 08.7t54
Rt 34.7%32 35.0*3.0 34.8+3.1
13. Condylo—coronoid length 71(1)
Lt 346*34 34.8+3.1 34.7+33

_16_



Table 1. (continued)

No. of
Items of mesurement i male (n=74) female (n=28) total (n=102)
Martin
. Rt 156*2.0 148*1.9 154+20
14. Greatest depth of inciura 70(3)
Lt 157*21 142*1.9 153*2.1
. Rt 21.1*21 202+22 209*21
15. Maximum condylar length 71b 19.9+93

Lt 209£18 206£2.0
Rt 102£14 104+14 10.2£1.4

16. Maximum condylar breadth *
Lt 99*11 104*15 101*+1.2

17. Bigonial breadth * 66 100.8£6.2 94.0+£36 99.0+6.4
18. Bimental breadth 67 479+27 46.9+29 476128
19. Mandibular symphysis height 69 32.6+3.2 33.0£4.2 32.7+35

Rt 302£31 30.2%£3.3 302%+3.2
20. Mandibular body height 69(1)

Lt 30.1£3.0 30.0£34 30.0+3.1

Rt 129+17 124£1.8 12.8£1.7
21. Mandibular body breadth 69(3)

It 128=*16 123£1.7 12.7£1.7
22. External dental arch width 80(1) 68.2£3.4 66.1£2.6 679133
23. Dental arch length 80a 49.6+3.6 50.4+4.7 497136
24. Mandibular basal angle 79(4) 74.8+£4.6 71.5+£3.2 739145
25. Bicondylar angle 79(5) 156.3£9.8 154.3£12.2 155.7£10.5

Rt 72576 70.5+£6.7 720+74
26. Coronoid-condylar angle 79(3)

It 725£76 69.8£6.1 71.8+7.3

Rt 73.0£71 73.0%£6.4 73.0%£6.9
27. Mental angle * 79¢

Lt 715£75 71.3£8.0 71.4£7.6

T Significantly different between male and female at the level of p<.05
£ Significantly different between right side and left side at the level of p<.05
All data are expressed by mean(mm) + S.D., except angle (mean(degree) + S.D.)

Rt : Right side, Lt : Left side
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Maximum bicondylar breadth (mm)

Maximum bicondylar breadth (mm)

Figure 6. Bivariate plots of mandibular dimensions in Koreans.
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Table 2. Correlations between the mandibular height, length and breadth

X Total Minimum X Maximum
Ramus Coronoid X Mandibular _ .
Rk X mandibular ramus bicondylar
height height angle
length breadth breadth
Ramus height
Coronoid height 0.728"
Total mandibular " "
0.486 0.451
length
Ramus minimum " " "
0.406 0.373 0.651
breadth
Mandibular angle -0.412" -0.356" -0.367" -0.503"
Bicondylar maximum o o * *
0.405 0.367 0.303 0.191 -0.237
breadth
Bigonial breadth 0.425" 0.505" 0.263" 0.231" -0.160 0.372"
Bimental breadth 0.447" 0.479" 0535" 0.411" -0.247" 0.164
External dental arch
. -0.014 -0.167 0.181 0.215 -0.120 0.454
width
Dental arch length -0.082 -0.319 0.093 -0.064 0.192 -0.211
Mandibular basal . " .
0.058 0.209 -0.495 -0.229 0.074 0.040
angle
Bicondylar angle 0.264" 0.313" 0.343" 0.175 -0.002 -0.114
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Table 2. (continued)

Dental
arch
length

. . . External
Bigonial Bimental

dental arch
breadth  breadth R
width

Mandibular Bicondylar

basal angle angle

Ramus height

Coronoid height

Total mandibular
length

Ramus minimum

breadth
Mandibular angle

Bicondylar maximum
breadth

Bigonial breadth

Bimental breadth 0.356™

External dental arch
width

0.472" 0.251

Dental arch length -0.082 -0.045 0.062

Mandibular basal

angle

0.569™ -0.057 -0.034 -0.021

Bicondylar angle 0.129 0.194 -0.053 0.488"

-0.026

** : Correlation is significant at the .01 level

* 1 Correlation is significant at the .05 level
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Table 3. Correlation between mandibular body height and body breadth

Mandibular
symphysis Body height Body breadth Mental angle
height
Mandibular
symphysis height
Body height 0.725""
Body breadth 0.339”" 0.429™"
Mental angle 0.205" 0.078 0.267""

** : Correlation is significant at the .01 level

* : Correlation is significant at the .05 level
2. ol o] MAZH 54

ol Elm o] HAIZ EA F EAAoR WUzt 23 AolE Ve FE
g moka olgigm ol mA e Hulgrh o] F /M & Aols Rl
&2 offfgm olEimAE e FeHrk HFAAE oltfimAEe] S o]
68.1% & el o, oxlo = 22 o] 82% %2 w918 (18%)Rut AR A o}
Elth gakel oxl RiFoAl ol mAE v} ol R 53 He § ok it
(Table 4, Fig 7).

g meko M dzrel 54 HQ1 o]yt vebgth wake] A ool
b olut Ul (91.7%)0] tiF-tollov, oA A= vhdd ol vehuA &
&b, URE (53.6%)F E7t2eE (464%)0) HSetA ekt (Fig 8). Elm
A ARFAAME P BE HA=R 712X g  (740%)°) wekow, A
(69.0%)E.thi= o]A} (85.0%)o A T @] el (Table 4).

ol Elm-§7]= W mF oF 25%eA #FHTh ofdigm §r]e] FHEe
oA Aol - 3 A (single)wt EAE w (51.5%)9F o8] A (multiple)7}
ol EAT wl @85%)7F wshAl vt WA, Al deiM = g Algk E4)

rlo
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e w] (85.0%)71 o2l A7l 2ol A wl (15.0%)5Tk DA T Wo] YEyton,
ol Elm g7l e AAALolFU EAZLol T Abel g oA AHH
o (78.0%). Elm7lxe] weke Blmylx] FHEQVE He A (81.8%)o] F& A
(182%)%ch A o wetor), v 71e] ol WA 5= g2l (Table 4).

g 7A] SwA gz ko g fol Jrs @A obflEm (25.0%) Ktk o)A}
olefgm (39.2%)ell A 1 Ayt v AP QEETEe ox (21%)7F @A
(208%)1th © gol ehor, oldlEm el o A (458%)9 9% (542%) Aol
o] Aol §IA1T (Fig 8).

Qe ol g ElA e Felg BAF A, AHEMIe A dd w
ToadsiAl 212 JE8 (FAF : 514%, A& : 60.6%)0] 71 Wol eyt
ol B E A AL YRl AE dysiA §8E 8 (61%)H BEsA ¢3H
 (3L9%)el Wl detot oA N FEEA §RE F (464%)o]
oA §8H & (214%)Ht gol vEygn. SolsiA g EviAzE Al AR &

45 gol YAelA 1617} B2H T
gmztel Fule dul wRelA sAEom slgold Pol 74 weki, 5491
Pt oz J1gold 3 wow vuyd (Fig 9). YHLELAGG moie

Fele oF 5.0% oA ¢hAdgt @2 o]F #FHl (mylohyoid canal)7} WEMSEAL,
A mr el Jejd FEA bPE 2 AL vetuA vk (1.0%)(Fig 10).
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Table 4. Comparison of the 13 mandibular non-metric traits between male and

female

Items male female total

Shape of chin

bilobate 33.3 0.0 24.0
square 58.4 53.6 57.0
pointed 8.3 46.4 19.0
Profile of chin
vertical 29.2 39.3 32.0
prominent 70.8 60.7 68.0
Lower border of mandible
. Lt 31.9 815 455
straight Rt 319 &1 460
rocker Lt 68.1 185 54.5
Rt 68.1 17.9 54.0
Lt Lt 0.0 0.0 0.0
undulating Rt 00 0.0 0.0
Ascending ramus
pinched Lt 19.7 14.8 18.4
Rt 194 14.3 18.0
. Lt 80.3 85.2 81.6
wide Rt 806 85.7 82.0
Ascending ramus profile
vertical Lt 31.0 14.8 26.5
Rt 30.6 14.3 26.0
dlanted Lt 69.0 85.2 735
Rt 69.4 85.7 74.0
‘nverted Lt 0.0 0.0 0.0
Rt 0.0 0.0 0.0
Gonial angle
‘nverted Lt 6.9 7.4 71
Rt 6.9 71 7.0
straight Lt 15.3 22.2 17.2
Rt 9.7 17.9 12.0
everted Lt 77.8 70.4 75.8
Rt 83.3 75.0 81.0
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Table 4. (continued)

Items male female total
Mandibular torus
absent Lt 72.2 75.0 73.0
Rt 76.4 78.6 77.0
osent Lt 27.8 25.0 27.0
b Rt 236 214 23.0
singlo Lt 50.0 35.7 59.3
& Rt 529 83.3 60.9
multifle Lt 50.0 14.3 40.7
Rt 471 16.7 39.1
Posterior edge of the ramus
inversion
absent 194 14.3 18.0
slight 55.6 46.4 53.0
somewhat strong 194 32.1 23.0
strong 56 7.1 6.0
Accessory mental foramen
absent 79.2 679 76.0
present 20.8 32.1 24.0
Mylohyoid bridge
beent Lt 81.9 815 31.8
absen Rt 847 75.0 82.0
artial (1) Lt 11.1 11.1 11.1
b Rt 111 143 12.0
. Lt 0.0 3.7 1.0
partial (1D) Rt 00 36 10
Lt 6.9 3.7 6.1
total (I1) Rt 42 71 50
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Table 4. (continued)

Items male female total

Retromolar foramen

absent Lt 68.1 70.4 68.7
Rt 65.3 78.6 69.0
present Lt 31.9 29.6 31.3
Rt 34.7 21.4 31.0
Posterior border of ramus
(occlusal plane)
straight Lt 29.6 33.3 30.6
Rt 31.9 32.1 32.0
flexcure Lt 70.4 66.7 69.4
Rt 68.1 67.9 68.0

All values are expressed by percentage (%).

Rt : Right side, Lt : Left side

_25_



Table 5. Frequency according to the types of the superior and inferior mental

spine in Korean.

Type Superior mental spine Inferior mental spine
male female total male female total
Sharp separation 514 60.6 54.0 5.6 7.1 6.0
Dull separation 9.7 10.7 10.0 2.8 3.6 3.0
Sharp fusion 9.7 3.6 8.0 361 214 320
Dull fusion 4.2 3.6 4.0 319 464 360
Triple 14 0.0 1.0 0.0 0.0 0.0
male female total

Sharp fusion of superior
mental spine & inferior 18.1 179 36

mental spine

Dull fusion of superior
mental spine & inferior 55 18.0 5.0

mental spine

All values are expressed by percentage (%).
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@) (b)
Figure 7. Contour of mandibular lower border ; (a) straight form, (b) rocker

form

(@) (b) (€)

Figure 8. Shape of chin in Korean mandibles ; (a) bilobate, (b) square, ()

pointed
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Figure 9. Presence of accessary mental foramen ; Arrow indicates accessory

mental foramen.

(2) (b) (©)

Figure 10. Divergency of gonial angle

; (a) inverted form, (b) straight form,

(c) everted form

_28_



(©) (d)

Figure 11. Form of mylohyoid bridge ; (a) absent, (b) partial (Ia), ()

partial (1Db), (d) total (II), Arrow indicates mylohyoid canal.
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WE olgdle] WS TReA WHi] 542 Av] A wde ALAF
ot Wels} Rofol Al vlS- Fad dolv, ol A od) AVH B A
G5 3l Agsle] gtrh T wg o Algto
F9970 dalA Fao] A AW WEldAE LA W Fes W)

b g olgith B3, AW @wWe sbg B8 @ 4 o swme 98 %

1. A4 54

ol Elm o] o], o], vnle} #AE thyRe FEeA FArt oaput v
A vesth 53], ofdigm Zols velulE ASEE T gExd gmay
Afolel A7) %, w5el BwlEE Aol el ol LoldA v
o atel7t gllont, oldigm Fdo] =, olem FE Al Bmyhx R
slFsls dels e AAAoldME Fue Aoyt e o= JEw:
(Table 1). ol ejmdo]st olefelm FeJole] apolo] AL vl FE& ¥
W7kA] ook gmzholth Em LA zoli= ¥ zbol7l vehddl whsl, gmwizt
2 FU Aok vEhA] &tk ol g Axs wlRo] B o, offEm E5 9
Aol oL AAE Wyl zelrt glov, Em kA ool ok Aol wiiZe] Em st
A Fel sgsts Lok dolA ofEm T zloloA Hizte] zjelr}t el

offElm \nE vedl= o] FE (FAETAbe] vnlst AEd d5
5, S5 E7Are] UH], g dale] A, guwjulezh)el A g el zfol7k vie)
Yt} o]zle gmulezto] Yyl oxlnth 2 Aoz nol YAy}l oxpnt) of
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dEmst o gel Wold vl Wz nelth e, oldEm UnE vehy
g% 3 shel gErgatel Adst ollEmaE Uule B Aolrt gl

Ao veht HETRa ol Aol Ty oldleme) uold st
Qo] ol A AT A Y= Aom el

#AE7Abe] Haurleh Huulel T 1053m® BAE/|Ae]l UH]
(104.9mm) 9} A 2} o] AL AAEI 9] 1 e Ho| BAEI] e s1eu )

U oh Aol FSelA Aolrk = oldiEm gk Hobrh fli= ol Em <
EmEE 2ol Hwa B As Xolr} ¢l ollelm (N9 : 284m, AL
AFUF ¢ 26.6m)7F Aok Sl oRfEmM (A9 : 33.3m, 2-EofF 4]
P31 IR & zRel= v vk e o S ASITh ol Aokt mAw F9d

slefeimel 747t guo] gk ARaAs Adun, ofEm el o), Ao, U

At A 257F AAA s v A & I B3, FHER AR
olejelm Zolek Blm zto] AF#AAAE HetWith= Aotk (Table 2, Fig 6). 1F
of ofdlelm Hoje} Bmzto] AAAAAE zhothd oldigm Aoy} dojds
= g zto]l AAEw ofdiEm Fgdeli= A H 71A oldigm zolgt v
of mla) Aolrt Zolxl ol elm S yekd Aolth. dejER, oA olfEm A
o7} AolAW ¥m o] FistEm oldgm FPdolrt v e wskesd
o] o= Aw g Hle R Wzttt A2 w1, olflElm ] Fol,
Aol, UnZF Ade=s gmriA HLuue F7Pehe Aow yenth olg
AHABAE ARG AR A ¥ =2 AdAdE BT

olelgt Ads wigow wue] 2 © WA uedlrl Skl A

W3l (Canonical discriminant function)E 3lglth o] Shgeo] ou] Qs &

)
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2 THE7] =o] (coroniod height), ElM z} (mandibular angle), #4d &5 7]Alo] &
Y] (maximum bicondylar breadth), #4&57] FHvH] (maximum condylar
breadth), Bl 7} X A<= (index of mandibular ramus)o]t}. o] &E-Eo A A

AE FUze) AERuIS

rr

Y = 0.383X; + 0.157Xz + 0.319X; + -1.937Xy + 0.251Xs - 72.950
X1 : coroniod height index of mandibular ramus

Xz : mandibular angle

X5 : bicondylar maximum breadth

X4 : condylar maximum breadth

X5 : index of mandibular ramus

59

3k 4= ik 19594 o

Em 7z} o] (bigonial

e

2, o] I4E JIAA 796%9 AF}rR JFUS ¥

2
rr

Hanihara7} 2X2¢1 olglgmE 7FAx gk ¢l5t9)
height), ©lmZA3lxo] (mandibular symphysis height), EmW7}x] o]
(mandibular ramus height), €W 7}%] #HA3o] (mandibular ramus minimum

height)] 4714 352 7}X 5 JERE 5 7381tk Hanihara7} 1¢F 2412

Y = X; + 2.2354Xo + 2.9493X5 + 1.673Xs
X1 : bigonial height

X2 : mandibular symphysis height

X5 : mandibular ramus height

Xy : mandibular ramus minimum height

2 ooF 5% Afww YU #ud 5 dvn nuslel, ol dvs xels
B
olelgt AZNE ol @ ThE HE (QRQ, FH)e AZg vwsie] n
L

W, oligm ol #3F



omn, ARl ofFt A2 S B (Table 6). olElmdol= =2l (755
m)o] 714 Homn, drel (722m), =S (66.7m)50 2 JEbth 22y, o}
Elm Fgdol= mEgke] Aozl yEhubAl ity Bmh2 k=il diiele]
al FEQle 7 A g E Yehlidth |nigs ga] g=jle] vh
d 23A veson, O gFos AdRSl, T £oldtt (Table 6). Loy, €
Foll A msh Al v HEre A 249 9
Aol k= A & & AT oA F e vaeMRE gL At eyt
ok 2 9ol wAAQl FEEd dalAs A4 w3k ztelzh AlehA ekt
(Table 6).
Ao gkl ol Em o] o], YHle ARl Fale] HlE o,
o Em o] Aol= Al W wE gk =Y]E Bk il ol Em o] ]

I
-
2
>
N
o
o
L
aly

hu}
I

12

Ae A2 olfEme FHeYE vele oldfigm  Agolth ol ¥R A
(breadth index of mandible)= #H%7] Uno] H]3] gmzto] Ao} Hojx] gl
= 7 UgdE Aol FaRel (85.)e] s Hal, YE<l (83.2), gl
(79.0) =oldTt. =, gh=Ql offlg e HAnkAQl vHl= =Xk, A2 gmzh
HE 1A A (Table 7).

ol &lLiH| o] A4 (breadth-length index of mandible)2} & w1 n] <]
(breadth-length index of gonial angle)i= o}l €un]o)] gk olglglm dole] H] S
Hetdith o] AgEdals dxdla dr2glo] v oy, dxdle] 25 o A
oL, ¥l Tl AASA Ak &, el vnle Hs| Aozt 11 ol
gumE 7FAA A0

g 55 o] F A K4 (height-thickness index of mandibular ramus)= & W&
T gmEATE okl f - Fol uw} A7V wWol #-9-57] wfio] o] &I
7HA AL H1Ee] 2polE wrelr|e JlEvhal AAgth

g 72X A= (index of mandibular ramus)i= €m7}x| 2] 542 Yl A

Frolty. dre] Qo] VMg A, 1o thgoe® gl dE #Elela, F
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Hl
rO

12 o5 W= W] dAA3] 22 ghe vtk webs, Sl HurbA
Z2olol v gmrpAry 22 ol g S ZFAaL ATk

wA=TI SHE7Y WAE dehlls Aol olliEmald A (index of
mandibular notch)o]t}. o] A& T2 AL v WFzke] 2o|r 4 A
©.2 YR

AxtAom, =]l wdErle] dule wa) gmwziulz #gron, offy
W el Hlsjx= ol gm o] Zolrl AL, HmwriAe] FAE ol e 2]
= 7L A0
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Table 6. Comparison of the 19 mandibular measurements in East Asian

population
Items of mesurement (E:é:ggt Korean I\,Iorth@) Japanese
study) (Chosun) Chinese (Kando)"” (Kyushu)"”
1. Ramus height 62.3 60.3 69.8 60.6 59.9
2. Ramus projective length 5.7 54.2 5.1 51.8 52.5
3. Coronoid height 64.2 64.4 64.2 60.6 64.4
4. Ramus minimum height 50.3 51.1 54.9 5l1.2 50.4
5. Total mandibular length 7.5 749 66.7 72.2 74.5
6. Mandibular projective length  106.5 107.5 107.2 107.3 107.1
7. Ramus minimum breadth 33.7 33.7 33.0 33.1 34.4
8. Mandibular angle 126.3 122.6 125.2 1276
9. Bicondylar maximum breadth 125.3 124.4 120.9 122.2 123.3
10. Bicoronoidal width 98.7 98.7 93.6 98.5 101.0
11. Condylo-coronoid length 34.8 349 34.1 32.3 36.6
12. Greatest depth of incisura 154 15.2 145 15.1 154
13. Bigonial breadth 9.0 104.3 101.8 101.6 103.4
14. Bimental breadth 47.6 479 46.4 476 48.0
15. Mandibular symphysis height  32.7 33.0 34.7 35.7 35.2
16. Mandibular body height 30.1 31.6 33.1 32.0 32.5
17. Mandibular body breadth 12.8 12.3 12.1 12.1 137
18. Mandibular basal angle 73.9 72.3 74.1 71.1
19. Coronoid-condylar angle 71.9 96.5 74.1

All values expressed by mean(mn), except 8, 18 and 19 (degree)

d) B GEIEA TEE 5, A, 47, 1932)

() KB, &S (LA TIEE S W5, &R, 57, 1957)

G) &M, HE (BAATIHEES AHEWHE, FErZEaB X emiBEgsEaE 2
1950)

@) R, K& (uUNBARA THEES W, ErtE, 53, 1953)
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Table 7. Comparison of the 7 mandibular indices in East Asian population

Korean

Korean  North Japanese
(present .
study) (Chosun) Chinese  Kando kyushu
1. Breaglth index of 79.0 85.1 89 4 84.3
mandible
2. Breadthl—length index 60.2 604 59.3 60.7
of mandible
3. Breadth-length index 76.2 72.1 72.1 73.1
of gonial angle
4., Mandibular index of 5.0 85.0 ]7.7 87.4

Thomson

5. Height-thickness index

of mandibular body 42.3 39.4 36.9 37.0 43.6

6. Index of mandibular
ramus

66.4 66.3 60.5 63.6 68.0

7. Index of mandibular

44.0 437 42.1 473 42.6
notch

1. Breadth index of mandible = bigonial breadth / bicondylar maximum
breadth X 100

2. Breadth-length index of mandible = total mandibular length / bicondylar
maximum bredth X 100

3. Breadth-length index of gonial angle = total mandibular length / bigonial
length < 100

4. Mandibular index of Thomson = mandibular projective length /
bicondylar maximum bredth X 100

5. Height-thickness index of mandibular body = body breadth / body
height x 100

6. Index of mandibular ramus = ramus minimum breadth / ramus
minimum height X100

7. Index of mandibular notch = greatest depth of incisura /

condylo-coronoid height X 100
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Table 8. Comparisons of shape of chin and lower border of

mandible between males and females

Shape of chin / Contour of mandibular

lower border male female
Bilobate or square / straight 22.2 429
Bilobate or square / rocker 69.4 10.7
Pointed / straight 5.6 39.3
Pointed / rocker 2.8 7.1

All values are expressed by percentage (%).
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Table 9. Worldwide frequency distribution of mylohyoid canal (arranged in the

ascending order of percentage frequencies)

No. of population groups Period" N* % Authors

1. Europe, French R 844 047 Ossenberg (1974)

2. Japanese R 208 290 Ossenberg (1974)

3. Utta Pradesh (India) R 168 298 Kaul & Pathak (1984)
4. Korean R 368 312 Kim et al (1993)

5. Japanese (Kinki district) R 482 415 Mouri (1976)

6. Japanese (Honshu) R 354 420 Dodo (1974)

7. India (Pooled) R 376 426 Kaul & Pathak (1984)
8. Andhra Pradesh (India) R 152 460 Kaul & Pathak (1934)
9. India R 350 490 Ossenberg (1974)

10. Thai R 273 510 Ossenberg (1974)

11. Hawaiian Pand R 865 530 Ossenberg (1974)

12. Eskimo, Alaska R 529 550 Ossenberg (1974)
13. Korean R 199 553 Hu (present study, 2000)
14. Austrailia, aborignes R 605 6.10 Ossenberg (1974)
15. Ainu R 104 670 Ossenberg (1974)
16. Pueblo Bonito H 60 670 Kaul & Pathak (1984)
17. Bihar (India) R 56 7.14 Kaul & Pathak (1984)
18. Rupkund (India) H 42 714 TKaul & Pathak (1984)
) Laughlin and Jorgensen
19. Eskimo, Greenland H 288 8.00
(1956)
) Arensburg and Nathan
20. India R 144 832
(1979)
21. American Negroes R 364 1044 Corruccini (1974)
22. American Whites R 278 11.15 Corruccini (1974)
23. Ainu (Hokkaido) R 274 11.70 Dodo (1974)
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Table 9. (continued)

No. of population groups Period" N % Authors

24. Africa, Bantu R 544 1230 DeVillers (1968)

25. Amerind Pueblos H 578 13.00 Ossenberg (1974)

26. Amerind Pueblos H 517 13.15 Corruccini (1972)

27. Puye Pueblo H 240 1375 Corruccini (1972)

28. Hawakuh Pueblo H 217 14.29 Corruccini (1972)

29. American Negroes (pooled) R 234 1540 Sawyer et al (1978)

30. American White R 180 16.10 Sawyer et al (1978)

31. Pre-Columbian Peruvians H 244 1760 Sawyer et al (1978)

32. Amerind, Pacific Northwest R 282 19.10 Ossenberg (1974)

33. Amerind, Seneaca H 856 20.10 Sublett (1970)

34. Bedouians H o246 2u1p ensbure and Nathan

(1979)

35. Aleut P and R 267 30.00 Ossenberg (1974)

36. Khosan, Africa R 146 3220 Lundy (1980)

37. Amerind, Minnesota H 512 3220 Ossenberg (1974)
Manitoba and Dakotas

38. Amerind, Plains R 530 33.80 Bass (1964)

1

: R = recent, H = historic, P = prehistoric

2 . Number of mandibular sides considered
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ABSTRACT

Metric, Non—metric characteristics of Korean mandible

Kyung-Seok Hu D.D.S.

Department of Dentistry, The Graduate School, Yonsei University

(Directed by Associate Professor Kuang-Kyun Park D.D.S., Ph.D.)

Mandible is the biggest and the hardest facial bone and its shape is found
well-remained in the fossil and forensic research area. Therefore it is of
significance in physical anthropology and it has been used to distinguish the
different ethnic groups as well as the gender. The 102 Korean mandibles of the
known sex were examined by metric and non-metric physical anthropological
methods.

The 27 criteria of the mandible’s metric traits which include ramus height,
total mandibular length and mandibular angle were measured by
mandibulometer or digital caliper. We also examined 13 non-metric traits that
include the shape of the chin and the shape of mental spine.

Out of the 27 metric criteria of the mandible, 13 criteria showed different
measurements between the male and the female. Among these, all the criteria
concerning the height of the ramus such as the ramus projective length and
the ramus height, the criteria concerning the length of the mandible like the

mandibular projective length and most of the criteria concerning the width of
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the mandible that include maximum bicondylar breadth and bigonial breadth
showed a significant sex difference.

Out of the 13 non-metric criteria of the mandibles, concerning the sexual
dimorphism, the most distinguished criteria was the contour of the mandibular
lower border. In males, 68.1% showed the "rocker form", on the other hand,
the "straight form" was more general in female. In addition, the shape also
differed in mental region. In males the shape of the chin was bilobate or
square form generally, while females” mandible wasn’t bilobate form, but
square and pointed form. Beside this, there was no differences between the
male and female.

There were 19 criteria that could be compared with the different ethnic
groups. Among these, in the criteria concerning the height of the mandible,
Koreans had a higher measurement than the Japanese and the Chinese. In the
width criteria, the Koreans had the largest maximum bicondylar breadth, but
had the smallest bigonial breadth. The three ethnic groups had the similar
mandible length. The Koreans had the shortest length of the mandibular body
while the Japanese and the Chinese had a similar length.

We compared in presence of mylohyoid canal in Korean with the other
ethnic groups by non-metric traits. The mylohyoid canal was relatively low by
5% among the Asians including the Koreans and relatively high by 10%

among the Whites and over 15% among the Blacks.

Key words : Koreans, mandible, metric traits, non-metric traits, sex difference,

ethnic difference
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