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length) : 24 FAHE7|NAM ol G ] o]
2 #27 Abole) A2,

(7) ¥ 7}A] 48] (minimum ramus breadth) :
Sl 7hA ] 2 aqu].

(8) ®m 7} (mandibular angle) : ¥ 2%, gwjzb3,
FAE7IH ] o] FE 7

(9) AAE7)Ate] # 44| (minimum bicondylar
breadth) : o}% AE7] 4 Apole] Ael.

(10) 4 E7]Ale] qu] (bicondylar breadth) : 9=
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WAE71Q Abeld] 7).

(11) FAHE7]2}e] 2 v1q1] (maximum bicondylar
breadth) : %% #AE7] 71FH Ale]o] Aa).

(12) 28-=7]Ate] 4] (bicoronoid width) : %%
ZHE7IH Abel9] A9,

(13) A4 -28%7) Z¢] (condylo-coronoid leng-
th) : B E71H 3} THE71A Alele] A

Fig. 1. Items of mandibular measurements (1). Numbers show
the measurements of mandible. : 1. Ramus height, 2. Ra-
mus projective length, 3. Coronoid height, 4. Minimum
ramus height, 5. Total Mandibular length, 6. Mandibular
projective length, 7. Minimum ramus breadth, 8. Mandi-
bular angle, 13. Condylo-coronoid length, 14. Greatest
depth of incisura, 19. Mandibular symphysis height, 26.
Coronoid-Condylar angle, 27. Mental angle
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Fig. 2. Items of mandibular measurements (2). Numbers show
the measurements of mandible. : 9. Minimum bicondylar
breadth, 10. Bicondylar breadth, 11. Maximum bicondy-
lar breadth, 12. Bicoronoidal width, 17. Bigonial breadth
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(14) AA-Z8E7) 7 o] (greatest depth of inci-
sura) : HBE7H FEEV|H ] o] F& Aol
Hu A ol o]z A .

(15) #HE7] #dZ o] (maximum condylar leng-
th): A E7] 8} AFA 74EAH Ale] YA el

(16) #AE7] vy (maximum condylar

Fig. 3. Items of mandibular measurement (3). Number shows the
measurements of mandible. : 24. Mandibular basal angle

Fig. 4. Items of mandibular measurements (4). Numbers show
the measurements of mandible. : 15. Maximum condylar
length, 16. Maximum condylar breadth, 21. Body bread-
th, 22. External dental arch width, 23. Dental arch length,
25. Bicondylar angle
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Fig. 5. Items of mandibular measurements (5). Numbers show
the measurements of mandible. : 18. Bimental breadth,
20. Body height

breadth) : FHE7]9] o ¢evin].

(17) gw =z Alo] A 2] (bigonial breadth) : o=
g zbAd Apelo] A,

(18) HE&FAle] 2] (bimental breadth) : o}Z
dETed Apele) Az,

(19) &) A3}t o] (mandibular symphysis height)
: A ofelell A 7 Bl ol Atolo] A,

(20) =¥ F% ] (body height) : BjE-7F
oA EwF5-e] ool

(21) ¥ E-% 1I9)] (body breadth) : ¥} ZFH 329
oA B E-52] o FA.

(22) o}l =lw & 1ju) (external dental arch width) :
olehE Aol T B Apelel Ael.

(23) o} 7 o] (dental arch length) : o} &
AR ZojgH HAFHe] o]F& A Hofele
Apel2] A2,
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w7b, Egell W, ol E Hmaa o) ol F 7

(25) #2 E7) 7} (bicondylar angle) : & A E7]
9] AR AAZA o] o] = 2708 A Abe]9] 7

(26) Z8~34H E7]7} (coronoid—condylar angle) :
HWzhs BB olre M7 28579
BAE7)7} o) A Aol2) 7.

(27) B &7} (mental angle) : Z]o}o} HoA] HE
e AAT A ol =™ Abe]9] 7
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o]-g3te] FAAY 33
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AJAE FHalstr] flste] AFIA EA (Pearson
correlation analysis)& A)sl&lg 1, o] ¥l x= A&
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270 AZIE F HwrlA] Fol& vRd 2%
137) 5elA A Folsh vkt St
X0} (No. 1. ¢ : 63.5mm, o : 589 mm)2} w7}
Z BEedZ o] (No. 2, : 569 mm, o : 524 mm) 5
w712 ol AAF BE FFA Faprt o
AR o Zloh(p<.05). ol Zels} FA 3l
35 F 583 9w Aol Aelal e}
g Zo](No. 5, d : 75.8 mm, o : 74.7 mm)<}
2w 7k (No. 8, % 1 1259°, of : 127.1°)= die] %}
o)7F glgd o), ol elm Fodzd o] (No. 6,3 : 107.3
mm, & : 1043 mm)& Fe] ztol7t sisleh AA
E7] Abeliulel fAHH §EE (No. 9, 10, 11), &
|%7] Abe]gu] (No. 12, ¢ : 100.1 mm, & : 94.7
mm), B g le] A& (No. 17, ¢ : 100.8 mm, 4
:94.0 mm)$9} wultzt (No. 24, ¥ : 74.8°, of ¢
71.5°) 5 offiEw o] vnje AAY FEEIM =
el Apels} et 2ot STl A

L

2] (No. 18, ' : 47.9 mm, o : 469 mm)= Fo]7} ¢l
it} (Table 1).
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$uEe Anud, duslde) Leule veh)
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mm)3Eel = F Zpolrt glalor, A E7 9}
2857] Aole] AAE eple HE-2857)
Zdo](No. 13. % : 347 mm, & : 349 mm)9} AAE
7] #dv¥] (No. 16, 3 : 10.1 mm, o : 10.4 mm) &}
FolAE W) Aolrt 9 Aoz yebge 2

v #A-Z8-=7) 7o) (No. 14, ¢ : 157 mm, o

1=
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Table 1. Comparison of the 27 mandibular measurements between male and female Korean

Items of measurement No. of Martin Male (n=74) Female (n=28) Total(n=102)
Rt 63.7+48 592452 625+523
S + +
1. Ramus height 0 Lt 634445 586449 62.1+5.1
Rt 570+£70 52766 559+72
o . +
2. Ramus projective length 70a Lt 568468 520464 555470
Rt 659+49 602+53 644+55
o + + +
3. Coronoid height 70 Lt 65.7£50 595449 640£5.6
Rt 51.1£42 476+45 502+46
- - + +
4. Minimum ramus height *. 702) Lt 513440 479437 503+£42
Rt 75.7+48 749442 755+47
. . + +
3. Total Mandibular length 68 Lt 758+49 745433 754446
Rt 1073458 1044£56 106.6+£59
) o . + +
6. Mandibular projective length 68(1) Lt 107.3£58 104.1£53 1064458
Rt 33.8+32 337432 338+32
. . + + +
7- Minimum ramus breadth Ta Lt 335432 333433 335432
) Rt 126.1£7.4 1274+7.1 1265473
8. Mandibular angle » Lt 1257477 1272%7.1 126.1£75
9. Minimum bicondylar breadth * 859+42 83.5+50 853+45
10. Bicondylar breadth * 106.0+5.1 1019464 1049+57
11. Maximum bicondylar breadth * 65 126.1 6.1 1226£60 1253£62
12. Bicoronoidal width * 65(1) 100.1+4.8 947153 98.7+54
) Rt 347432 350230 348+3.1
13. Condylo-coronoid length nm Lt 346+34 3484311 347433
Rt 156£20 148£19 154420
o + +
14. Greatest depth of inciura 70(3) Lt 157421 142419 153421
Rt 2014211 202422 209+2.1
) . + +
15. Maximum condylar length 71b Lt 2094128 199+23 20620
, Rt 102414 104£14 102+14
#
16. Maximum condylar breadth Lt 99+1.1 104£15 101£12
17. Bigonial breadth * 66 100862 940436 99.0+6.4
18. Bimental breadth 67 479427 469429 4716£28
19. Mandibular symphysis height 69 326+£32 33.0+42 32.7£35
. . Rt 30243.1 302433 302432
20 Mandibular body height 69(D) Lt 30130 300+34 300+3.1
) Rt 129£17 124+18 128£17
21. Mandibular body breadth 693 Lt 128416 123417 127417
22, External dental arch width 80(1) 682434 66.1+2.6 679+33
23. Dental arch length 80a 49636 50447 497436
24. Mandibular basal angle * 79(4) 748+4.6 715+£32 739445
25. Bicondylar angle 79(5) 1563+9.8 1543122 155.7+105
) Rt 725476 705467 T20+74
26. Coronoid -condylar angle 79(3) Lt 125476 69.846.1 718473
Rt 730+7.1 73.0+64 73.0£69
#
27. Mental angle 79¢ Lt 715475 713+£80 TA4£76

* ; 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 : Rught side, Lt : Left side

t 145 mm)e} HHEZ] FHd A e|(No. 15, ' : 210 2L 5ol disle] 4% e 2%e vy 2
mm, & : 200 mm)e| M Fiztell olrt yvElxt I HwsER] Fol, §wrix] FedA o], ol Hum 2
o} (p< .05, Table 1). o, w7z Haviv], BHE7] Aoy, &2
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o] 6717 AEFNAM AFHT 2 8Fe Aol e}
Halet 6712 5 2% FFelM LEZe]
4zug o 34 Jelgen, o] F HEzte] I
3 2829 ztel7} 71 FA vebtel(Table 1).
SH7F 9 AR e AR ge Al
T 47t e AR G33mm)e] Yl A (284
mm)2e} o Flow, eI FH A He}rt

3k A} @A A) (Pearson correlation) S EA}H ez
#lgt A3 off"Hm o] o], o], vulel] A3k
I Mz AARRAE Jel e, of=ld
W] pelo} ®wze AARAAE Jehldo
(Table 2, Fig. 6).

53], FHEY) FolVl wobd4S Hujzhy Al

A ART, oklgm Foddolrt ojAss

[«

o

izl HawA s 9BTYAel Aw F7)e)
ek GurkA) HaFAL Hmze) Ades 2
HAe Ase v Tk 2L oliEw )

Qe A o ARe was wge o), Ao
7 Qe Aol M EEEe GLImms} =HwE
Fu) (132mm)RHAA Helrt g Ak (e
BE ¥o):266mm HWEE ¥ 13mmuct & Jehl: 335 Huzbgael Az, 98T
o =4 b, Aol A, olelelm e Vol ARAASL 2R
ok ol Aol vulsl FAR FEe B e Aoz e

Table 2. Correlations between the mandibular height, length and breadth

. Total Minimum Maximum
i::rg‘gf Cﬁ:i)gl?tl d mandibular ramus Ma::;\la:lar bicondylar
length breadth breadth
Ramus height
Coronoid height 0.728**
Total mandibular length 0.486** 0.451**
Ramus minimum breadth 0.406** 0.373** 0.651**
Mandibular angle —0.412%* —0.356%* —0.367** -0.503**
Maximum bicondylar breadth 0.405%* 0.367** 0.303** 0.191 —-0.237*
Bigonial breadth 0.425%* 0.505%* 0.263** 0.231* —0.160 0.372%*
Bimental breadth 0.447** 0.479%** 0.535** 0.411%* —0.247* 0.164
External dental arch width -0.014 -0.167 0.181 0.215 -0.120 0454
Dental arch length —0.082 -0.319 0.093 -0.064 0.192 -0.211
Mandibular basal angle 0.058 0.209* —0.495%* ~0.229* 0074 0.040
Bicondylar angle 0.264** 0.313%** 0.343** 0.175 —-0.002 -0.114
Bigonial Bimental External Dental Mandibular Bicondylar
breadth breadth dentgl arch arch basal angle
width length 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 0.052
Mandibular basal angle 0.569%* -0.057 -0034 -0.021
Bicondylar angle 0.129 0.194 —-0.053 0.488** -0.026

** : Correlation is significant at the 01 level
* . Correlation 1s significant at the .05 level
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Fig. 6. Bivariate plots of mandibular dimensions in Koreans; (a) Maximum bicondylar breadth plotted against ramus height; (b)
Mandibular length plotted against ramus height; (c) Maximum bicondylar breadth plotted against mandibular length; (d)
Mandibular angle plotted against mandibular length.
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Y=0.383X;+0.157X,+0.319X3+ —1.937X4+
0.251X5—72.950

X : coroniod height

X : mandibular angle

X3 : maximum bicondylar breadth
X4 : maximum condylar breadth
X : index of mandibular ramus

24, 0] FpE o4t FFANM 79.6% A
F=2 d4YE BEY ¢ USR-S d7=
19599 Haniharal d£<] oleiglw g 7Ix|x 3
Q7oA =z go] (bigonial height), S 23
¢] (mandibular symphysis height), Ew7}2] o]
(mandibular ramus height), € 7}2] £ A%=-o) (man-
dibular ramus minimum height)®] 47}%] 3}E-& o]
43 AEPEe4E 2oFd vl gloh Haniharaz}
T8 A

Y=X1+2.2354X,+2.9493X3+1.673X4

X : bigonial height

X> : mandibular symphysis height

X3 : mandibular ramus height

X4 : mandibular ramus minimum height

2 o 85%9] A=z duE JET 4 U9z
dto], HHFSE T3] AT AFHEF] FH4
o B FEEHE o8 P4 2ok

2 AFelA AT AAEE 2T oe 1
2 (29, FFNY A= wmste 5o
o2 ol gm e AAAFHA 5L At
ohNEm Fold #F FEEAME TG T
Fle] Wk A=z Jepdon], dRdE ozt
22 7L HEAch (Table 4). 3, o EjmH o=
=l (75.5mm)e] 74 Flew, A<l (72.2 mm),
7 (66T mm)¢ o2 viebdet. 22, ol =
TRl WF3R o7} viehdA] gshet.

Table 4. Comparison of the 19 mandibular measurements in East Asian population

Items of mesurement Korean Korean® North Chinese® fapanese
(present study) (Chosun) (Kando) @ (Kyushu) @
1. Ramus height 62.3 60.3 69.8 60.6 599
2. Ramus projective length 55.7 542 55.1 51.8 52.5
3. Coronoid height 64.2 644 64.2 60.6 644
4. Ramus minimum height 503 51.1 549 51.2 504
5. Total mandibular length 755 749 66.7 722 745
6. Mandibular projective length 106.5 1075 107.2 107.3 107.1
7. Ramus minimum breadth 337 337 330 33.1 344
8. Mandibular angle 126.3 1226 1252 1276
9. Bicondylar maximum breadth 1253 1244 1209 1222 1233
10. Bicoronoidal width 98.7 98.7 93.6 98.5 1010
11. Condylo—coronoid length 34.8 349 34.1 323 36.6
12. Greatest depth of incisura 154 152 14.5 15.1 154
13. Bigonial breadth 99.0 104.3 101.8 101.6 1034
14. Bimental breadth 47.6 479 464 476 48.0
15. Mandibular symphysis height 327 330 347 357 352
16. Mandibular body height 30.1 31.6 33.1 320 325
17. Mandibular body breadth 128 123 12.1 12.1 137
18. Mandibular basal angle 739 723 74.1 71.1
19. Coronoid -condylar angle 719 96.5 74.1

All values expressed by mean(mm), except 8, 18 and 19 (degree)
W& CRINHEEA TS FH0, AJRHEE, 47,1932)
O, 188 (LA THE S B5E, MAHRER, 57, 1957)

O KH, FE (AARATHEE AFROHR, EREEGEHASRNBRERRE, 2, 1950

@ER, KE CUR B RN THE S B, @8R, 53,1953)
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Table 5. Comparison of the 7 mandibular indices in East Asian population

Korean Korean North Japanese
(present study)  (Chosun) Chinese Kando Kyushu
1. Breadth index of mandible 79.0 85.1 824 843
2. Breadth-length index of mandible 60.2 604 593 60.7
3. Breadth—length index of gonial angle 76.2 721 72.1 73.1
4. Mandibular index of Thomson 850 850 87.7 874
5. Height~thickness index of mandibular body 423 394 36.9 37.0 436
6. Index of mandibular ramus 66.4 66.3 60.5 63.6 68.0
7. Index of mandibular notch 440 437 42.1 473 426

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 X 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 X 100

7. Index of mandibular notch = greatest depth of incisura / condylo-coronoid height x 100
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Abstract

Physical Anthropological Characteristics and Sex Determinative
Analysis by the Metric Traits of Korean Mandibles

Kyung-Seok Hu, Ki-Seok Koh!, Han-Sung Jung, Min-Kyu Kang,
Byoung-Young Choi?, Hee-Jin Kim

Department of Oral Biology, College of Dentistry, Yonsei University,
\Department of Anatomy, College of Medicine, Konkuk University,
2Department of Anatomy, College of Medicine, Kwandong University

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 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. 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 the mandible that include
maximum bicondylar breadth and bigonial breadth showed a significant sex difference (p<.05).

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.

Key words : Koreans, Mandible, Metric traits, Sex difference, Ethnic difference
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