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Abstract : The shape of the cranial bone is one of the elements that best represent the morphological characteristics
of race in physical anthropology. It is known to be less influenced by environmental factors and more influenced
by genetic factors. The purpose of this study is to analyze by applying the cranial index and the petrous ridge-
midline angle method to classify the cranial shape of the Korean population. This analysis is to identify the forensic
and anatomical characteristics of the Korean population in terms of gender and race, and to secure basic data. This
study dissected 31 cadavers (16 males, 15 females) of the Korean population donated for educational and research
purposes at the department of anatomy of a medical school in Korea. The mean age at death was 76.0+ 13.6 years
(range 38~99 years). The cranial index (CI) was calculated by multiplying the ratio of the maximum cranial length
to the maximum cranial width by 100. The petrous ridge-midline angle (PMA) measured the angle between the
midline and the petrous ridge. In the CI measurement method, Brachycranic showed the highest frequency with 22
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(71.0%) cases. In addition, mesocranic showed the frequency of 8 cases (25.8%), and Dolicocranic showed 1 case

(32%). In the PMA cranial morphology classification, mesocranic showed the highest frequency with 19 cases

(61.3%), brachycranic with 8 cases (25.8%), and dolicocranic with 4 cases (12.9%). There was no significant

difference in the measurement results of CI and PMA by gender and PMA by body side. In conclusion, the case of

brachycranic in CI and mesocranic in PMA showed the highest frequency, and this will be a basic data that can be

used for forensic anthropology for individual estimation as well as clinically.

Keywords : Cranial classification, Cranial index, Petrous ridge-midline angle, Cadaveric study
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&otgoem, A FAl et Yol 76.0+13.64(38~99
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k. & A3l ot 2AAEEY 71BAY
2] ¢ 3] 9] 5l Hrop X3P =] Gt (IRB: CHUNCHEON
NON2022-003).
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g3ttt CPES 18 MM o5 Zolst 7
4 71 EE9l wEmF )4 o] (Maximum cranial length,

MCL)%} w2 o] 2.9 dol7} 71 71 F29 w2

Table 1. Categorization by age and gender in the Korean popula-
tion

Age Male Female Total

30~39
40~49
50~59
60~69
70~79
80~89
90~99

- N A A O O ~
AW A W = O O
N O 0= O =

Total 16 15 31

The data are presented as number

M| X|~-2f HSM-Helsd2 ZJES 28et Ml Je 2/ 97
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CI<749%F A&t on, PMARRRHY £RF7|&S
27 g PMA>54°, $7HH 2§ 47°<PMA<53.9°, 71
Mg PMA<46.9°% HE3tATH1,11]. 279 A&7}
27 EYH o2 284 Zgste] BRgkS BEtel 1A
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Fig. 1. Craniometric methods by cranial index (CI) and petrous ridge-midline angle (PMA) measurement methods. (A) Calculation of CI by
maximum cranial width (MCW) and maximum cranial length (MCL), (B) Angle measurement between Petrous ridge and midline.
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Table 2. Comparison of cranial measurement parameters according to sex

Parameter N Mean SD Minimum Maximum p

Male 16 173.6 6.8 159.7 185.8

MCL (mm) 861
Female 15 172.9 8.2 159.0 184.9
Male 16 144.0 5.6 1353 1537

MCW (mm) .830
Female 15 143.8 42 135.1 148.5
Male 16 83.1 54 73.6 96.2

CI(%) 953
Female 15 83.4 5.8 755 929
Male 16 504 42 442 58.8

PMA(°) 861
Female 15 50.8 4.6 444 584

SD, standard deviation; MCL, maximum cranial length; MCW, maximum cranial width; CI, cranial index; PMA, Petrous ridge—midline angle.
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MCL, MCW, CI ¥ PMAY| 43S ol w2t B+
< v wag o, MCLAA B4 173.6+6.8 mm, &4
2 172982 mmP 2T, MCWE A4 144.0£5.6
mm, A 143.8+4.2 mmtt. CI= FAo] 83.1+
54%, 94d0] 83.4+58% %21, PMALE A4 504+
4.2°, oJdo| A 50.8+4.6°% Tt BE SAZNA ST
ool gt HHFF2 73 Zol7t gl ALE YERY
T} (Table 2).

2. M2|t2| CIER0 et 8 HI=EM

CIEFHE o8¢ w2 o] FejEFolr oo e
Ao A3, F42 A2 F O] 117 (68.8%) 2=
£ 2o, AP 4% (250%), 2
E3‘(6-3%)94 HEE B o= F2med

33%) 22 7HF & HEE Eon, F49
28e 49 (26.7%)2 WEE Byt YT oA e
W P EFo] vz gt xFo]7} ¢l Th(Table 3).

3. H2|wo] PMASENSR0N T3t Amt
QEZ - Amo| HIEEN

Table 3. Frequency analysis of CI classification by sex

CI Male Female Total p
Brachycranic 11(688) 11(733)  22(71.0)
(CI=80%) : : :
Mesocranic 4(250)  4(26.7)  8(258)  1.000
(75%=CI<79.9%) : : : :
Dolicocranic
(CI=749) 1(63) 0(0.0) 1(32)

Total 16(100.0) 15(100.0) 31 (100.0)

The data are presented as number (percent); CI, cranial index.

AW Fo] 4 (26.7%)2] WEE BTk G 49
HEm FEEF NEs FAT Aol7t §l3lth(Table
4).

PMAERH S melw Jeugoy o220 9=
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Table 4. Frequency analysis of PMA classification by sex and body side

Sex Body side
PMA
Male Female Total )4 Right Left Total 4
Brachycranic
(PMA = 54°) 4(25.0) 4(26.7) 8(25.8) 8(25.8) 11(35.5) 19(30.6)
Mesocranic
(46°<PMA =53°) 10(62.5) 9(60.0) 19(61.3) 1.000 15(48.4) 16(51.6) 31(50.0) 450
Dolicocranic
(PMA =45°) 2(12.5) 2(13.3) 4(12.9) 8(25.8) 4(12.9) 12(194)
Total 16 (100.0) 15(100.0) 31(100.0) 31(100.0) 31(100.0) 62(100.0)
The data are presented as number (percent); PMA, Petrous ridge-midline angle.
Table 5. Cross tabulation of two grouping methods to classify cranial shapes
PMA
cl Brachycranic Mesocranic Dolicocranic Total P
(PMAZ54°) (46°=PMA=53°) (PMA=45°)
N Count 7 12 3 22
Brachycranic O it
(CIZ80%) % within rows 31.8% 54.5% 13.6% 100.0%
% within columns 87.5% 63.2% 75.0% 71.0%
Count 0 7 1 8
Mesocranic o
(T5%=CI<79.9%) % within rows 0.0% 87.5% 12.5% 100.0% 125
% within columns 0.0% 36.8% 25.0% 25.8%
) ) Count 1 0 0 1
?Colhsc;)f;‘)mc % within rows 100.0% 0.0% 0.0% 100.0%
- % within columns 12.5% 0.0% 0.0% 32%
Count 8 19 4 31
Total % within rows 25.8% 61.3% 12.9% 100.0%
% within columns 100.0% 100.0% 100.0% 100.0%
ClI, cranial index; PMA, Petrous ridge—midline angle.
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YA 29 ST 47 2314 ST gholl gt
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A2 0.888~0.9972] A1Z=Zk(Cronbach’s ) EHL
o, 2789 ZHA; Aol €] Ag| &= MCLA 0.996, MCW
oA 0.991, PMASA] 0.901%ch & SZoA S5
S2(0.81~1.00)9] A =S ¥ TH(Table 6).
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Table 6. Intra- and interclass reliability for measurement parame-
ters

Intra - class Inter - class
Parameter
ICC 95% CI ICC 95% CI
MCL (Observer 1) 0.997 0.994~0.999 996 992~998
MCL (Observer 2) 0.997  0.995~0.999
MCW (Observer 1) 0992  0.984~0.996
991 982~996
MCW (Observer2) 0993  0.986~0.997
PMA (Observer 1) 0919 0.860~0.957
PMA (Observer2)  0.888  0.806~0941 01~ 829948

ICC, Intra- and inter class correlation coefficient; 95% CI, 95% confidence
interval; MCL, maximum cranial length; MCW, maximum cranial width;
PMA, Petrous ridge-midline angle.
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