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Z3F A pYE ZAFE EFEAPE ALEEE, A5 Cranial Cranial ~ Cranial
. . Cranial length  breadth, transvers apcﬁ)aelr
T height  height  frontal

= 2 ols A AR Al on, &
]_

A oolet Al AR e REeHste] &4 o8k F pyy(sobotta) 7258 7121 98.16  93.89  61.40

A7 RE 7= 9226 gr02  58.80
N 3 o o] = ‘ Rohen 7382  76.03 104.04 o7 :
4) A ole Huwd aPmA e SQM e oo0n 9148  69.65
=+ 3 Martin’s numbesl] oz}l A =3]w} Moore 78.33 8410 9933 9219  73.10
5) A A= A wol|= UHAx}le} AT (caliper) McMinn 76.78 80.14  97.56 95.45 64.52
Thiel - - - - -
2 A3t a, dre] 22X Anr)E AL
= }°_Ri* F=e 5 1 AResie Netter 76,51 76.89 97.30 8827  60.34
= [<] WS =2
6) A= == mmE ARSI Pansky 78.80 7412 9403 8889  62.39
Kopt-Maier 7504 750 o090 780 6231
3. =9l wciel JZ wmxlo| = 108.23
Hope 7396 80.0 jo0on 8710 6107
T=rqle) wiehel et T wAlE Altetr] st 7925 7890 9832  79.90  64.98
o] B3rele] ZE WEo Alx AZe] we x4 Korean 4655 +526 +621 +580 +7.81
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Table 2.Comparison of index between several atlas

Fig. 1. The drawing of Korean skull (1) from frontal view and

comparison to representative foreign atlas : the skull in
the atlas by Rohen (a) and the Sobotta atlas by Putz and
Pabft (b), and the drawing of Korean skull based on the
Korean standard morphometrics (c).

Trans- . Trans-
Orbital  V&'S€ \é%tiltifl Nasal Ve's€
orbl_to- facial naso-
facial facial
Putz (Sobotta) 103.13 29.77 48.48 76.67 21.40
Rohen 96.36 26.96 4583 62.86 21.57
90.32 30.85 44.29 60.0 20.90
Moore 100.0 30.34 4151 8205 22.07
McMinn 91.43 32.26 50.0 80.0 21.38
Thiel - - - - -
Netter 96.0 28.74 47.62 65.38 19.54
Pansky 83.87 28.44 45.59 64.67 17.80
Kopf-Maier 93.10 29.15 46.77 62.07 18.09
Hope 94.74 29.0 4750 63.16 18.32
91.10 28.72 4785 79.54 21.17
Korean +4.48 +341 +407 +403 +431

Table 3.Comparison of index between Korean and several atlas

Index Korean Atlas
Cranial 79.25-6.55 75.74:8.13
Cranial length, height 78.995.26 77.1%5.98
Cranial breadth, height 98.3%6.21 97.46:11.76
Cranial transverse frontal 79.9%.80 88.59-10.59
Upper facial 64.98-7.81 63.73:9.37
Orbital 91.1G+4.48 94.33:10.46
Transverse orbitofacial 28.723.41 29.5G:2.76
Vertical orbitofacial 47.85:4.07 46.4G:3.60
Nasal 79.54-4.03 68.54-13.51
Transverse nasofacial 211431 20.12-2.03
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Fig. 2. The drawing of Korean skull (2) from lateral view and
comparison to representative foreign atlas : the skull in
the atlas by Rohen (a) and the Sobotta atlas by Putz and
Pabft (b), and the drawing of Korean skull based on the
Korean standard morphometrics (c).
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Table 4.Comparison of clavicular index between several atlas

— =20l

Sternalend  Middle Conoid Acromial
breadth/  breadtny [uceTéle  end
maximum  maximum regdth/ bre_adth/
Iength Iength m|aX|mum maximum
ength length
Putz (Sobotta) 15.28 7.50 14.58 15.97
Rohen 13.83 6.91 12.77 13.83
Moore 14.35 8.07 13.90 16.09
McMinn 16.34 8.56 11.67 18.68
Thiel - - - -
Netter 16.93 8.47 12.17 19.05
Pansky 20.26 7.84 11.76 19.61
Képf-Maier 14.11 7.26 13.71 20.97
Hole — - - -
17.96 7.42 12.33 16.89
Korean +£097  +1.07  +2.46  +2.42

Table 5.Comparison of clavicular index between Korean and

several atlas

Index Korean Atlas’
® masimum longth LTOREOST 1587439
M/igwda:iirtrjmrjr?wdgngth 742107 7.80:0.89
Cg?g:;?i'[t#/?r?z;ili?num length 12.33+2.46 12.94:1.64
Acromial end breadth 16.89+2.42 17.74

/maximum length

aAReE 413 =7 o =3 F7hH]
(middle breadth 9 Z o] McMinn (1993)], H&
¢ld) 24 ¥] (conoid tubercle breadthy 2 o] =
Putze} Pabft (1997% Sobotta13d wxj7}, £-$2|&
1] (acromial end breadtifd] Z o]= Kopf-Maier
(20002 WA 7} SFZ BT} =2 2|52 e}

Wt 3, gl FAE Uul/F A oA e
17.972 213w E9] ZFA|4(15.87)H ) 2.14
w=7b gtk FRhulH g Re), Al Ay
Hl/F el R el Eu/A N el A5qe 13
WA S H]ske] 0.38, 0.61% 0.85A =7} it
(Table 5).91¢] gt 272 A= Pl 19w
Ao o5e] YEAel aymde] ulsted wlwH

A3 Ford & d o) A (Fig. 3),
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Fig. 3.The drawing of Korean clavicle and comparison to
representative foreign atlas : the clavicle in the atlas by
Rohen (a) and the Sobotta atlas by Putz and Pabft (b), and
the drawing of Korean clavicle based on the Korean
standard morphometrics (c).

Table 6.Comparison of humeral index between several atlas

Proximal Middle Distal
breadth breadth breadth
/Maximum /Maximum /Maximum
length length length
Putz (Sobotta) 20.86, 16.06 7.19,5.84 21.58,19.71
Rohen 15.38 5.92 21.30
Moore 15.38 7.69 21.98
McMinn - - -
Thiel - - -
Netter 18.88, 19.13 8.39, 8.70 25.17, 23.48
Pansky 17.97,17.44 7.81,7.75 21.88, 20.93
Kopf-Maier 16.0 6.67 20.0
Hole 16.83, 16.67 7.92,7.41 20.79, 18.06
Korean 159A3.12 7.03:1.67 20.7#2.62
2) |

sh=29le] ¢)=m x4~ (humeral indexEs 13w
ANEe] v wA L o} Z, 9l
& EZqu] (proximal breadth} ov¥] (maximum
breadthp] | djR2e] I wES] A7}
gh=relel] wlste] ok 22y F7kdu] (middle
breadth)& ) Z o] 3t=9le)] w3} Rohens
(1998)] T wAe] A5}t B3] 1.11% =7} W}
om), Mz (distal breadthif ) 2 0] 2] =)= 3t
sk 29N 2 el ] A s
42 Jehich @l 919w F g2n) (proxi-
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Table 7.Comparison of humeral index between Korean and Table 8.Comparison of radial index between several atlas

several atlas Proximal breadth Middle breadth Distal breadth
Index Korean Atlas /Maximum /Maximum /Maximum
Broximal breadth length length length
roximal breadt
/Maximum length 15.97£3.12 17.33:3.53 Putz (Sobotta) 9.92 6.82 14.5
’ Rohen 8.82 6.18 12.35
Middle breadth
IMaximum length 7.03+1.67 7.39%£1.55 Moore 12.98 6.87 15.27
Distal breadth McMinn 9.33 6.22 11.14
IMaximum length 20.77+2.62 21.35-3.82 Thiel - - -
Netter 8.82 7.35 15.44
Pansky 8.91 7.92 14.85
Képf-Maier 8.96 5.60 12.89
e Hole 12.50 7.50 14.17
- | .:JI Korean 8.95-1.98 6.93-1.09 14.54:2.02
|
Table 9.Comparison of radial index between Korean and seve-
ral atlas
Index Korean Atlas
Proximal breadth
/Maximum length 8.95+1.98 10.03:2.95
i % M ﬁy Middle breadth
. b /Maximum length 6.93+1.09 6.811.21
a b c Distal breadth 1454£2.02  13.83-1.61

/Maximum length

Fig. 4. The drawing of Korean humerus and comparison to
representative foreign atlas : the humerus in the atlas by
Rohen (a) and the Sobotta atlas by Putz and Pabft (b), and

the drawing of Korean humerus based on the Korean | i {
standard morphometrics (c). b

o IR 4= (17.338c} 2.64 =7} Yol w3
dmie] FzhAn|/F el 9 W)/ Y7 o
o) Agw THTAL] FFA| Gl ulste] 2 Apo | |

£ olAI 247t 0.36% 0.58A =9 zto]z uh -
o} (Table 7).91¢] & <712 A=pgt g=pel 18
zde F3 For} HA-L] =7 Aelo HlFA ,{-}'
= 22 goly el= W 3% Wtk (Fig. 4). a b c

Fig. 5. The drawing of Korean radius and ulna and comparison

3) =t to representative foreign atlas : the radius and ulna in the
gl e Z]"l_ (radial indexE2t 132 E atlas by Rohen (a) and the Sobotta atlas by Putz and Pabft
o] ¥|@ A4S Table 8} 7H:]- E3) 37919 (b), and the drawing of Korean radius and ulna based on
the Korean standard morphometrics (c).
LU %%Lﬂﬂl/ﬂﬂi%lolﬂl A4 dEEe] 1

2
NEZ Z2A G2A] g AeE UrEPii o 5
5] Moore2} Arthur (1999)] —/E‘EJH A7} st
Qlell wshed 4.03 4=} wokeh A o]
Zuu)/F ) o] 9] A 4= 8.952A 13 w9

FA4<4 10.035¢} 1.08 (=7} Wk, F7hqu|/
F " o] Bl WFHuu/F w2 ol A|ae 23] 7t
7} 0129 0.714 == <zt &34 (Table 9).9]2]
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Table 10.Comparison of ulnal index between several atlas

Distal

Proximal  Proximal Distal
breadth  breadth  Middle bre?th breath
of posterior of lateral  breadth of lateral
view/ view/ /Maximum p?llsésvr/lor view/
Maximum Maximum length Maximum
length length Maximum length
length
Putz 11.97 - 4.93 7.39 -
(Sobotta) - 7.04 6.83 - 8.45
Rohen 9.94 13.8 5.52 6.08 7.73
Moore 10.9 - 6.06 - 8.48
McMinn 9.52 10.95 5.24 6.67 6.19
Thiel - - - - -
Netter 12.75 - 6.04 8.05 -
Pansky 11.00 - 7.33 6.42 -
Kopf-Maier 10.47 14.13 5.50 7.33 8.12
Hole 10.85 - 6.59 6.98 -
10.74 14.25 5.05 7.43 6.61
Korean {192 1202 +1.90 +082 +053

Table 11.Comparison of ulnal index between Korean and

several atlas

Index Korea Atlas
P:/‘i’;‘m‘;"/:a%?ﬂ‘lggg?ﬁte”or 10.74+1.92  10.93-1.82
P:/‘i’;m?ﬂ'al;riﬁfmgzgfral 1425+2.02  11.48-4.44
Madle breath/, oth 505£1.90  6.0-1.33
Doateadnovoseior g0 oamios
Distal breadth of lateral view 6.61+-0.53 7.79-1.60

/Maximum length
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Ax =97, v 2 W EZu) (proximal breadth
of posterior view) w2 o], Z7hn]/Z| ) D o] =
7}Z Z4 1] (distal breadth of lateral vievdjl] Z o]

o] A4 0.95~1. 18z4c vk} (Table 11).9]9)
de TAZ AR ¥H 1PwLe F
et 424 14 s}OﬂB}(Fug 5).
5) 9IE, i 2 Ao 20| B|m

G2 Fwle] Aol gEd 1w EH
H|Z A4$E52 Table 12} 7t} g-=rel shmje] 2
A4 IFIAES] BE A5} wRT $EE
Uehi o}, 27te] g wAE Alelel] Qlold = 1
ASEe 2 Aolg Byo B, BFAS 1w
Ae] Fg Aol w]sled xpw/9jFw] L -w/ 9]
w o] 247} 247k 2.89% 0.75F =7) yeoror}
w/zxh 2] Zo|xe 038 1.99AE7} =9
(Table 13).2]¢] 7& A= A= §=ql
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g2 A3 Fau =7 224 3o (Fig. 6).
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Table 12.Comparison of humeral, radial, ulnal index between

several atlas

Ulna/ Radius/ Radius/

Humerus Humerus Ulna
Putz (Sobotta) 86.84; 76.97,— 88.64, 92.86
Rohen — - 93.89
Moore - - 79.39
McMinn — - 93.24
Thiel - — -
Netter - - -
Pansky 90.0s- 80.0,— 88.89, 93.58
Koépf-Maier 70.51,81.81 62.82,74.03 89.09, 90.48
Hole 72.17 66.98 92.81
Korean 77.385.10 71.44%4.36 92.28:4.27

Table 13.Comparison of humeral, radial, ulnal index between

Korean and several atlas

Korean Atlas
Ulna/Humerus 77.385.10 80.249.76
Radius/Humerus 71.4144.36 72.16:9.34
Radius/Ulna 92.284.27 90.29-10.90
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Abstract

Anthropometric Study for Atlas According to Standardized
Korean Skeleton (1)-Skull, Upper Limb

Sang-Hee Han, Chan Park, Kyoung-Lan Kang,
Young-Buhm Huh, Jung-Hye Kim, Hee-Kyung Ahn

Department of Anatomy, School of Medicine, Kyung Hee University

Current anatomy education in Korea has been dependent upon foreign textbooks and atlas. Various models and
medical devices from overseas were imported and commonly used in Korea, Now, we need to provide our own
literatures and graphic data based on Korean population for student education. It is necessary to design, produce and
supply medical education, operative tools and treatment supportive devices customized to Korean human body and
constitution. Accordingly, this is the time to assemble and deliver medical data to Korean population.

In this study, we primarily focused on building musculoskeletal system of Korea population and set our goal as
utilizing its graphic data for medical education in Korea. It is first study preparing theoretical foundations of Korean
skeletal graphic system based on Korean body shape by comparison with other ethnic groups and foreign graphical
models. Simultaneously, we conducted practical construction of the skeletal atlas by employing Korean standard
measures.

Parameters from the measurement for various types of bones were calculated, and the results were compared with
data from foreign atlas and pictures. Individual drawings of bones from skull, upper extremity was made by using
parameters we calculated, thus the atlas of Korean skeleton was constructed from artistic anatomical point of view. As a
result, there were significant differences between Korean skeletons and the medical drawings from the oversea edition.

Because many foreign drawings used data from Caucasians only and there were numerous exaggerated and false
dimensions without actual measurement.

In conclusion, the result of the study is expected to provide fundamental data for building anatomical atlas about
Korean human body structure.

Key words : Korean skeleton, Skull, Upper limb, Atlas
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