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Table 1. Items measured on both sides of the skull
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Calvaria

1. PBC (porion—bregma chord)

2. PBA (porion-bregma arc)

3. SBC (sphenion~bregma chord)

4. SBA (sphenion~bregma arc)

5. PLC (porion—-lambda chord)

6. PLA (porion-lambda arc)

7. SLC (sphenion~lambda chord)

8. SLA (sphenion~lambda arc)

9. ALC (asterion—lambda chord)

10. ALA (asterion-lambda arc)

11. ABC (asterion—bregma chord)

12. ABA (asterion~bregma arc)

13. NAC (nasion-asterion chord)

14. NAA (nasion-asterion arc)

15. PNSS (paretal notch-sphenosquamosal suture chord)
16. PSQ (porion-squamosal suture chord)

17. SON (supraorbital notch—midcoronal suture chord)
18. SAC (sphenion—asterion chord)

19. SAA (sphenion-asterion arc)

Facial skeleton

20. NEL (nasion—ectoconchion length)

21. ORH (orbital height)

22. ORW (orbital width)

23. MZL (maximum zygomatic length)

24. MZH (maximum zygomatic height)

25. PZA (prosthion - zygomaxillare anterior chord)

26. NSA (nasal spine -alare chord)

27. MF (maxillofrontale - frontomalare orbitale chord)

28. SF (sphenion~frontomalare orbitale chord)

29. MFLN (maxillofrontale~nasal end of nasomaxillary suture
chord)

30. NMAC (nasal end of nasomaxillary suture—acanthion chord)

31. ZIZS (zygomaxillare inferior-zygomaxillare superior chord)

32. ZSMF (zygomaxillare superior-maxillofrontale chord)

33. FMZS (frontomalare orbitale-zygomaxillare superior chord)

34. FMZI (frontomalare orbitale ~zygomaxillare inferior chord)

35. TMZI (temporomalar junction-zygomaxillare inferior chord)

36. FMTM (frontomalare orbitale-temporomalar junction chord)

37. ASTS (asterion-temporosphenoid suture at glenoid fossa cho-
rd)

Cranial base

38. BML (basion-mastoid length)

39. BSS (basion-sphenoid spine chord)

40. SSF (sphenobasion-stylomastoid foramen chord)

41. SBP (sphenobasion—pterion chord)

42. FIM (foramen incisivum-tip of mastoid chord)

43. PMIS (pterygomaxillary contact inferior—tip of foramen inci-
sivum chord)

. PMZI (pterygomaxillary contact inferior-zygomaxillare in-

ferior chord)

OAC (opisthion—asterion chord)

OAA (opisthion-asterion arc)

ASIJP (asterion-jugular process chord

44

45.
46.
47.
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Fig. 1. Measurements of the calvaria and facial skeleton. Expla-
nations of numbers are given in Table 1.

Fig. 2. Measurements of the cranial base. Explanations of num-

bers are given in Table 1.
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Table 2. Measurements of the calvaria according to the sex and sides of the Korean skull

— ZolY, HulN, vichE, £2H, 1714 —

Male Female
Cases Right Left Cases Right Left

PBC 60 131.1+£4.3** 129.9£3.9%* 23 1262+£42 1254+40
PBA 59 163.0+6.3** 158.4+£5.7** 23 1574%7.1 155.7£5.3
SBC 60 96.7£50 96.2+£4.2 24 93.5+45 931150
SBA 60 114.34£7.7*+* 1100 £7.1+* 24 109.8+8.1 1080+7.3
PLC 65 118.7+7.1 117.5+6.6 24 114.1+4.1 113.6+£4.6
PLA 65 143.2+84 1433£7.6 24 138.7£5.3 138.3+6.1
SLC 65 137.6+6.6 137.61+7.1 25 132.7+49 1334+5.1
SLA 64 173.8%+11.6 173.3+70 25 171.3£5.7% 168.9+54%
ALC 65 84.2+59 833162 25 83.7x11.2 8281123
ALA 65 90.2+8.6 917£70 25 88.8+6.7 88.1+6.4
ABC 59 136.2+5.1 1350%62 24 131.0£53 1302454
ABA 58 168.24+6.8** 165.6£6.3** 24 1639£70 161.8+£69
NAC 74 1444x56 144.1£50 32 1375£52 1364152
NAA 72 180.7£5.5 179.6+£6.0 32 172.1£7.0* 169.8 £ 6.4*
PNSS 71 69.6+6.4* 68.21+6.1* 31 66.1+39 662+3.7
PSQ 63 530+4.8 528+44 25 49.7+38 503+29
SON 59 82.5+43* 814+£45* 24 779147 76.61+4.7
SAC 69 984+55 98.6£5.3 29 940+4.1 929+44
SAA 68 106.5+59 1054£6.0 29 102.5+6.1* 99.9+4.6*

Mean + Standard Deviation (unit: millimeter)

* %% Significantly different at the level of P<0.05 and P<<0.01 between the right and left, respectively.

Table 3. Measurements of the facial skeleton according to the sex and sides of the Korean skull

Male Female
Cases Right Left Cases Right Left

NEL 77 53.6+£2.6* 52.6+3.4* 32 505+£36 505+£27
ORH 79 344£17 345+19 31 33719 33619
ORW 80 445+ 1.8%* 44.1£1.8%* 31 426+1.7*% 42.1+1.8*
MZL 64 554434 554£39 24 51.1+33 506+35
MZH 75 49.7£30 49.613.1 27 4631+2.8*% 45.5+2.6*
PZA 65 589+3.1 59.1+3.1 30 57.1£3.1 572+28
NSA 67 16.1+1.6 158%15 25 153+18 148+14
MF 71 41.7£2.1% 41.1+2.5% 31 39.5£2.0%* 38312.6%*
SF 69 328+£53 322449 29 303x45 30752
MFLN 35 249420 254425 5 218+14 22729
NMAC 29 25.8+3.1 25.5+3.1 5 245+16 234+12
ZIZS 78 343433 342436 31 315+36 314x36
ZSMF 78 30.0£2.9** 28.9£3.0** 31 289128 286+4.1
FMZS 78 326%1.6* 330+1.8* 31 314%21 316120
FMZI 78 453432 454£29 31 42.8+3.1 425+2.6
TMZI 73 33335 33.0£35 28 30.7£3.7%* 293 £3.7%*
FMTM 72 469+30 46.8+2.9 28 443426 4371238
ASTS 76 62.7+53 624438 32 61.0+28 61.1£26

Mean = Standard Deviation (unit: millimeter)

*, **; Significantly different at the level of P<0.05 and P<0.01 between the right and left, respectively.
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Table 4. Measurements of the cranial base according to the sex and sides of the Korean skull

— ABZUE OIS oiziw vcHRY —

Male Female
Cases Right Left Cases Right Left
BML 73 545+26 546127 31 51.1£33 51.5x3.1
BSS 78 36.7t34 36.7+30 31 46.7+61.9 360+23
SSF 77 53.21+3.0* 52.5+30* 31 50.1%£30 503+44
SBP 68 76.6+3.7* 75.7+£4.1* 27 729+3.1 72739
FIM 75 1100£5.8 109.9+5.2 30 107.1£5.2* 105.3+4.9*
PMIS 78 49.1+3.1 49.5+3.0 31 47.6£30 475+238
PMZI 77 37.7x27 3771238 31 37.1£30 36.8+3.0
OAC 76 64.5+34 64.1x3.1 32 623+23 623+£3.1
OAA 76 71.7+£4.7 714+44 32 69.5+4.1 69.8+44
ASJP 73 53.9+%39 53.3%35 31 51.4%35 513437
Mean =+ Standard Deviation (unit: millimeter)
*; Significantly different at the level of P<0.05 between the right and left.
Table 5. Correlations of bilateral measures in order of asymme-
tric level for Korean skyll according to the sex ) =
B =

Wilk’s lambda P value
Male PBA 0.716 0.000
SBA 0.830 0.003
PBC 0.874 0.011
SON 0.894 0.020
ABA 0.909 0.031
Female MF 0.559 0013
ORW 0.666 0.039
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(Table 3).
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Table 6. Comparison of measurements between the Korean skull and Egyptian skull

Egyptian (Woo TL, 1931)

Korean (this study, 2000)

Cases Right Left Cases Right Left
SBA 754 112.6£5.9* 111.2+£57% 89 112.7+£80* 109.2+7.2*
ABA 873 165.4+£5.9* 163.2+6.0* 87 166.7+£7.1* 164.2+6.6*
SLA 738 1770+£58* 175.6+£6.0* 94 172.8+9.3* 171.9+69*
PNSS 871 66.2+£43 65.7+43 108 68.6+5.8* 67.51+5.5*
PMIS 517 55.7+£29 559+29 115 48.7+3.1 48.8+3.1

Mean =x Standard Deviation (unit: millimeter)

*; Sigmificantly different at the level of P <0.05 between the right and left.
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Abstract

Asymmetric Study on the Korean Skull Using Bilateral Measurements

Yi Suk Kim, Min Suk Chung, Dae Kyoon Park!, Wu Chul Song?, Ki Seok Koh?

Department of Anatomy, Ajou University School of Medicine
'Department of Anatomy, College of Medicine, Catholic University
2Department of Anatomy, College of Medicine, Konkuk University

In anthropological study of the skull, there was a tendency to use the unilateral measurements or the average of the
bilateral measurements of the skull. This tendency was baed on the assumption that the skull is symmetric. However,
there is few report on the skull symmetry by metric method, and much less in Korean skull. The purpose of this study is
to define that Korean skull is symmetric or asymmetric using bilateral measurements. In this study, 116 Korean skulls
(84 males, 32 females) were used. For each skull, 47 measurements were measured in each right and left side. Of the
total measurements, 19 measurements were taken on the calvaria, 18 measurements on the facial skeleton, and 10
measurements on the cranial base.

The result of comparing the right and left sides of the skull, both of the male and female skulls tended to be larger in
size on the right than on the left. In males, calvaria was superoinferiorly larger on the right than on the left, and facial
skeleton and cranial base were laterally larger on the right than on the left. In particular, frontal bone and orbit of the
male were larger in size on the right than on the left. In females, calvaria and cranial base were anteroposteriorly larger
on the right than on the left, and facial skeleton was superoinferiorly larger on the right than on the left. In particular,
parietal bone and zygomatic arch of the female were projected more laterally on the right than on the left. These results

suggest that parts of skull regions are asymmetric in Korean.

Key words : Skull, Metric, Asymmetry, Symmetry, Korean
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