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Abstract: The anatomical structure of the Skeleton of thoracic limb of thirty-one adult Korean
native goats(body weight:14~17kg) was observed after skeletal preparation, and the osteometry
was performed in each bone,

The results were as follows;

1. The thoracic limb of the Korean native goat was composed of scapula, humerus, radius,
ulna, carpal bones, metacarpal bones, phalanges and sesamoid bones,

2. The scapula was flat and triangular in shape. There were no distinct tuber of spine and
acromion in the spine. The subscapular fossa was deep and triangular in shape and the vertebral
border was sigmoid form. The coracoid bone was formed as the coracoid process at the medial
aspect of the supraglenoid tubercle but the clavicle was not observed. The left and right scapular
indexes were 57.92 and 58.31 and the glenoid cavity indexes were 89,23 and 86, 82, respectively.

3. The greater tubercle of the humerus was devided into cranial and caudal parts. The third
tubercle was observed and the face for the infraspinatus muscle was rectangular form, The left
and right humerus indexes were 32.44 and 32.63, the head indexes were 94,13, 96.62 and the
trochlear-epidondyle indexes were 67.32 and 65.81, respectively.

4. The radius and ulna were fused entirely except at the broad proximal and narrow distal
interosseous spaces. The ulna was longer than the radius, and its reduced body and distal end
were fused at the caudomedial surface of the radius,

5. The carpal bones were six in number. There were radial, intermediate, ulnar, accessory,
second-third and fourth carpal bones in carpal bones.

6. The metacarpal bone was composed of a large metacarpal bone resulted from the fusion of
the third and fourth metacarpal bones, and there was a metacarpal tubercle at the dorsolateral
part of the proximal end. There were no vestiges of the second and fifth metacarpal bones.

7. The digits were composed of third and fourth digits and each digit was composed of the
proximal, middle and distal phalanges.

8. The sesamoid bones were six in number, There were two at the fetlock joint and one at

the coffine joint palmarly in each digit.
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9. The ratios of the lengths among the scapula, humerus, antebrachium and metacarpal bone

were 1.42
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aspinous fossa)®} W& 33&}9}(infraspinous fossa)Z
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Fig. 1. Left scapula

A : Lateral view, B :Medial view,

1, 1a, 1b : Most dorsal, cranial and caudal point of vertebral

border
1c : Extension point of spine to vertebral border 7:
2 : Supraglenoid tubercle 9:
3,3a : Most cranial and caudal point of ventral angle 11:
4,4a : Most dorsal and ventral point of spine 13:

5, 5a : Most cranial and caudal point of neck

Table 1. Description of Measurements of Scapula

: Suprascapular fossa

C ! Ventral view

of glenoid cavity
Cranial border

6, 6a, b, 6¢ : Most lateral, medial, cranial and caudal point

8 : Caudal border

Muscular line 10 ! Infrascapular fossa

Subscapular fossa

12 : Serrated face

14 : Coracoid process

unit : mm(M+S.D.)

Measurement

Between points

Left

Right

Length of scapula 1 and 2 113.97:£12, 44 114.38+13.60
Width of vertebral border la and 1b 66.01--10. 82 66.70+ 7.16
Width of ventral angle 3 and 3a 25.624 2.27 26.68-- 2.32
Length of spine 4 and 4a 83.19=11.13 82.97-£11.61
Width of neck 5 and Sa 20.00: 2.45 20.444- 2,05
Width of supraspinous fossa la and ic 16.30+ 1.97 16.424 1.89
Width of infraspinous fossa 1b and 1c 47.91+ 7.89 48.08-+- 8.11
Transeverse diameter of glenoid cavity 6 and 6a 19.014- 1.55 18,36 1.35
Longitudinal diameter of glenoid cavity 6b and 6c 21.31+ 1.66 21.154 1.61
Scapula Index 57.92 58.31

Glenoid cavity Index 89.23 86. 82

Width of vertebral border

Scapular Index = Length of scapula

Glenoid cavity Index=

X100

Transeverse diameter of glenoid cavity %190

Longitudinal diameter of glenoid cavity
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A B8 AA P49 .om A2 (serrated face)e]
AAE 984 g9kt AE A9 (cranial border)&
R gn 24 °F 152 &% Fete wd £ 3
dom G Fel= A ¢ 7704 E(scapular notch)
o] A=t Fd (caudal border) 2 A7 FEA
of ¥3ted FAPen F49 E5 1/3%9 0= 37
<A (muscular line)o] dojt Fghg g3l HA =
Foz A }PAct. FAY 49 1/33A-A 4%

=

Fo] ARG FFAL SA P TFEL o %

3
14
19
S
4. v
ISR
w3
11 ';2 " 1:
11la
11e 2a
2¢

gl.o.8] A7t F(scapular cartilage)2. A o] 4] 3=
A e HEgFez AUt g FHl
74 21.31-£1.66mm, 21.15+1.61mm, F7Je] 2

o]

0

ZbF 19.014:1.55mm, 18,3641, 35mmed .o,
(glenoid cavity): Aokl mofoa HAAAAAHL

A7bA] GAE Yz FA4A E(glenoid notch)-> 2
HA g3t #BAEEL ax, FEedd U4
At e d@ErE #AAAEAE widd Bz F
R ARES 2 4 ASHL Fig. 1,

At g AlEAE Table 134 Zgkeh. ARE A
] 58.81, #Ze] 57.9201% 5, AR}ASF

o

Y X pj
doorr A X 22 At e 0 do Ho n

-

e

O =
A

Fig. 2. Left humerus

B : Lateral view,

A : Cranial view,

1,1a : Most dorsal and cranial point of greater tubercle
2, 2a, 2b, 2¢, 2d, 2e : Most ventral, cranial, caudal, medial,
dorsal and lateral point of trochlea
3 : Most ventral point of deltoid tuberosity
4, 4a : Most cranial and caudal point of shaft at the ventral
end of deltoid tuberosity
5 : Neck 6 : Lesser tubercle
7,7a,7b, 7c : Most caudal, cranial, lateral and medial point
of head

C : Caudal view,

E : Dorsal view

D : Medial view,

9 : Medial epicondyle
medial and Iateral

8 : Lateral epicondyle
10, 10a, 10Db, 10c : Most dorsal,
point of radial fossa.
11,11a,11b, 11c : Most dorsal, ventral, medial and
point of olecranon fossa
12 : Teres major tuberosity
14 : Humeral crest 15 : Tricipital line
16 : Teres minor tuberosity 17 : Third tubercle
18 : Lateral epicondylar crest 19 : Brachial groove

ventral,
lateral

13 : Intertubercular groove
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%o 86.82, #&o] 89.230|R 2.1 F . ARFET
FAA LR FA% e AdFFHA FkH(p>0.05).
Ab et (Humerus) : Zo]7} ¢ 742}t 117.87+12.89
mm, 118.16411.55mm, &5 Fo] #¢ 72} 38.24
-+£5.92mm, 38.55+3.68mm, Y47 Fo] 9 A4z}
26.19-2.83mm, 26.76z=2.05mme] 71 w2A E75
= AMger IFHE olFUTG. ZHTY AHAEA
(greater tubercle)-2- ©]$ #HA AL4FF (humeral
head)9] A FollA EFE} < L.5em FA EE3
dom k2 AEo st F E AHH-(cranial
part)9} 3% #2 F¥(caudal part)2 Ee]H ot
WAA A¥ = AA7F(intertubercular groove)E 3
e wEez dgles, dAA FRAE AU
(rectangular form)2] =3} (face for infraspinatus

muscle)o] FA = Rk, 474 (lesser tubercle)2 FF

Table 2, Description of Measurements of Humerus

9

I
B

2y PRS 7124 9F
F7 ek 59 dde] HA
A 332 oldstE FdA FHe A 37 (third
tubercle)o] #@=E At AA 7T AR A F
9= ko F& FAs k. £9F £ (teres minor
tuberosity)-& A$+E> (humeral neck) 4% 2 &+
flete] Ze AAFozn EAsg o olzF¥ At
o <k | 4cmo AFLA (tricipital line)o] 45
oot b7z (deltoid tuberosity)2 AFgHEA] (hu-
meral body)9] Z45olAd A2 §71& G453 2m
AZrER o 2R FAFNEAAR Ee TAd &
213 (humeral crest)o] A A}, AL (brac-
hial groove)i= ) &) AFFE A ATz, 459
Aas 9 FEE0 9435 (lateral epicondylar
crest) Atolo] WA FA= gl HAZ 2 (teres ma-

O
rl°r£
R
ok

unit : mm(M+S.D.)

Measurement

Between points Left Right

Length of humerus 1 and 2 117.87:+12.89 118.16+11.55
Circle of shaft at ventral end of deltoid tuberosity 3 and 3 47,43+ 6.67 47.16-+ 6.21*
Length from dorsal end of neck to most ventral 2 and 5 91.72-+= 8.96 47.16+ 8.14
point of trochlea

Width of shaft at ventral end of deltoid tuberosity 4 and 4a 15,97+ 2.43 15.45== 2.10*
Width of intertubercular groove and 6 29.814 3.11 29,56+ 3.51
Width of proximal end la and 7 38.24+ 5.92 38,557 3.68%*
Width of distal end 8 and 9 26.19+ 2.83 26.761 2.05**
Lateral width of distal end 2a and 2b 21.62-£ 1.74 22.244 1.72
Height of trochlea 2 and 2c 15.74-£ 1.30 16.21 1.34
Longitudinal diameter of radial fossa 10 and 10a 14.59-+ 1.51 15.37+ 1.24
Transverse diameter of radial fossa 10b and 10c 20.30:& 2.62 21.05+4 1.53
Width of trochlea 2d and 2e 17.634 2.97 17.614 1.76
Longitudinal diameter of olecranon fossa 11 and 1la 17.69:£ 2.97 17.754 1.66
Transverse diameter of olecranon fossa 11b and 1lc 9.09:£ 1.30 8.797- 1.14
Longitudinal diameter of head 7 and 7a 25.90+= 2.63 25.68+ 2.05
Transverse diameter of head 7b and 7c 24.384 2.15 24.824- 1.84
Humerus Index 32.44 32.63
Head Index 94.13 96. 62
Trochlea-Epicondyle Index 67.32 65. 81

* 1 p<0.1

Humerus Index=

**% : p<0. 05
Width of proximal end
%100
Length of humerus
_ Transeverse diameter of head
Head Index = Longitudinal diameter of head
Width of trochlea
Width of distal end

X 100

Trochlea-Epicondyle Index= X100
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jor tuberosity)-& F& AA $r2A Fo4FT =73
94 9 AAzAS. AEF(humeral condyle)
$ W45t AR 939 L33 IAsE 43T
% (humeral capitulum)$} W&o 2% % &3 3
6} Zo] &% ztzb 17.6342.97mm, 17.6131.76
J%t%z]—(humeral trochlea) & 4] =9l o},
B4 ge Fol o UFe Yo ¥
FEpres e A4 ¢ w0
L F 9k (radial fossa)7} HAEP o] Foiod =
o2 Pz F& F5F9(olecranon fossa)st 3 A E]
1} &R} AE (supratrochlear foramen)2 33kE] =)
Goteh 44T T2 D AZAL Fis 2 AR
9 ASAE Table 29 2skeh. AAFASE $30]
32.63, FHZo] 32.449 32, FTFAFE $£3H0] 96.62,
FHZo] 94,130 oH, FR-FFAAFE $F0] 65.81,
#Fo] 67.32% k. 4, #AF FLEY AFA el =
AnE 2z Bl A A& TAE EdY FoA
FARLE FYA7t QAP on (p<0.1) =G E9
@G F 3 493 FHAAE FoArt dAH AT (p<

Azm\ﬂhr

JIN ri‘l

ii;rérlojgo,ham‘.]-}'ml

lo &

0.05).

M et# (Antebrachium) : 3] AbFe] Q&3 A
2o WL 2ATAT 2 B2 UARBFE Adelx
Mg $RhRer AL 2B Fohdol

HAA sk (Fig. 3).

2% (Radius) : Zo]7b 29 247k 121,945, 02mm,
121.07+4.42mmg] W 24 S FA & AYZF o vl
8 FFE ol o 9ol TAD Hldte o
¥x FA9E. 839 Ade F2z FHe @Fd
Ao, Z9FY 8FF (radial head)ol = 3¢ A5
o2 st webd okl Bl & 2EF 9 (radial
capitular fovea)7} A= g om e F(groove)dl
dstel 4RTTAG BARE NF) W FAA
(articular surface)¥} AdTFAF9l FAAF]E Y

Z2 FAvo g Yyt THF Iojo = 279 &
8% olF A3 (articular circumference)e] 9l
A HFY -9 FAE7 (medial and
coronoid process)7} o]Fo 2 7| HH 7o Eolet I
Asgz o) F BAR Aol EEHE AT 2T
A B (radial notch)o] 7|0} Ee7} HAATG}. T2
w (radial tuberosity)2 ¥ FAZFAAF=9 vz P
AR Aoz e ¥ 4agez g4
H o] ¥elE A% 43 & o Fglt 2AE
7} (proximal interosseous space) 3} Q¢ &7+ (distal
interosseous space) Ato]9] @A A Fo & %% =

Z+7-(interosseous groove)7} [H A= 9o 1 F-$]0|

o

lateral

O F
g &%

A A ZA (ulnar body)s} FE olF-get. A2
9} 334 v (carpal articular surface)2 ®|x®d zzZ F
AL B ERESL o) Fgev F A A4 (sagittal
crest)o] €3t 3MQ FAAwo] AL I
S£.E2739 FAwlo] A ko g EEdtP s, F7hel

= £719F (intermediate carpal bone)32] A wc]
BUR me 23E olFded, dFelE L H
Awdo] FA4xEo] HFe AAEY (styloid process)sk
&7 # 9F(ulnar carpal bone)z} #AE ey, A F<
A4EA e AN AN ol FAHY e} 2
T3 gAs g3 Aot 35 (transverse crest)
2 -ZhA (epiphyseal line)¥-9joll A ezt A §71%
S delglor g4 Aol A g AlZ A (extensor
tendon)o] Ak 3709 F(groove)E wlmA Ett
(Fig. 3).

% F(Ulna) : 4ol7} #$ =zt 132.87-£5.23mm,

131.93+5. 72mme] A=A 73 71 AAE ] w2 A
¢ 1/3& FF(olecranon) Z4] 9F Y& EA 5-“"5;’2-
Sgod TAE A4 Folo ARn AARE 0%
A9 o)A 4G FFENE o R} FFE 3
o3 WA A=l en Wdo] .58 9ulo ‘Jr
4 B-E231g k. FF 2 A (olecranal tubercle)2- A3
1 FHEE gl e e

87| ¥ (cranaial and caudal protuberances)®

i

Foll ot A -
e
Qt-. FE7)(anconeal process)¥ &4 E (trochlear
notch) el A E7tEA Aoz EFIGn FE
7)o Wil &ol gAlsl # F-(synovial groove)iz C7}
zerem 3ol BADEAA olz@eh 249 TAE
7] (coronoid process) = Awo z EZstgEd 959
Aol v Heow, W9 FAES Abolelr 2FEE
o] FAsle] 279 HAAAI RS, FE
9 q - 9 TAES AboleE WA FAAEE] ¥

2

A=k =3 W - 929 FH A REEE 2
FxEol Al A FAHAch Aol FHEA
(ulnar body) 2914t 239 a&zx4s} g
9| FREH AN FAFE AT A Az st
= ZARE 279 FT gEHAS. AEe 4
et eToHe AFAES §FEAer] ALEN
% EL%:%%’%% F9%er EZIAx AAEV] 51
= AT FHAe], Fulwoly: 9 (acces-
sory carpal bone)e] :Awo] FAHJct HE

9 F& 9 AFAL Fig. 3, AF AEFA =
Table 33 73gtc},
2t& (Carpal bones) : gHF A Aeke] T2 6719

o) 202 wddlgden 2o S99, E249

Abg 9
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Fig. 3. Left radius and ulna, lateral view.

2 : Styloid process of radius
4 : Styloid process of ulna

: Olecranon

: Radial head

: Proximal interosseous space
: Distal interosseous space

. Anconeal process

N O O W o

8 : Trochlear notch

T AT Y F4FE, 4999 A2~39E 9 A4

S A= % (Fig, 4).

9 ¢} (Radial carpal bone) : 4] Y 2o A3}
Ho] A7l WEA 9ol BEFYHE A

2739 AA o], 9= FEFeHa A2

~3%Fe] fArde] FAHY e, AFgA F7b

o] A rio] FA At

_?1_1.
%7+ 9% (Intermediate carpal bone) | 9 FE F 7kl

Table 3. Description of Measurements of Antebrachium

[
t
-

Fig. 4. Left carpal bones.

A : Radial carpal bone, cranial view

B : Intermediate carpal bone, dorsal view

C : Ulnar carpal bone, medial view

D : Second-third carpal bone, ventral view

E : Fourth carpal bone, cranial view

F : Accessory carpal bone, caudal view
AR s $AYY WM2A Zedde] AfRuc o
Ao e+ 2Fe HAxle] A=A A9
ol A2~3%E R A44EH FAsE T (groove)
el o] FAol FAHAT e sheHst o B3
eF9e] FAnio], WHels HFe AAde] F4
i ch(Fig. 4).

A 94 (Ulnar carpal bone) : 294 9| &o] X3}
NAZY w2 T 979 U 2 HT
ARE S FAsE Aol FAHYEY FF
AAE7 S FAEE FAHE 28 238 o
. Q]‘i‘i o & ‘5‘71-94——‘—4—.4 A o], T oﬂ_}:

<

r&:mﬁL.\zA&r]r

unit : mm(M=+S8,D.)

Left Right

Measurement Between points
Length of antebrachium 1 and 2
Length of radius 2 and 3
Length of ulna 1 and 4

142. 6612, 12
121,071 4.42
131.93+ 5.72

141.78+11.93
121. 94+ 5.02
132.87+ 5.23
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Fig. 5. Left metacarpal bone, dorsal view,

: Proximal end

: Trochlea

: Metacarpal tubercle

: Dorsal longitudinal groove

W D

5 : Distal metacarpal canal
6 : Intertrochlear notch
5.

A 2~39}F (Second-third carpal bone) : 492 H&
o S1A ek ] - BgpAme] FAF mgS] wWEA
Je 29F % F292H wAdgT AARE F
Aol Fug Bz e} o F & A3AA
o A3, AL 9% AL A4 27

2AG

A 4 9+ (Fourth carpal bone) : ¢ W3] YA
Bhe A2 Ao w24 Wuldl= 37 Aol
450 A2~3285} BAedgz TRl 0
F3 A V19 o5 34 o 7—‘19P“=)r *A
e 219 BARel FAs%e a9ue FAsd
A 4 2R ES FAAA,

2t M & (Metacarpal bone) : A A AT
A3AAEF A 43R Tl A2 g e 2=
TFAsG e #$ AAE 7a‘°]
ztzt 80.08--7.62mm, 80.78=5.84mm%P vk, ¢
gze A% At FFD Y = éﬁ%
Aahee o 3 A& % FAye FADL A2~3

(cannon bone)-&

o oft r{o O T

Fig. 6. Left digit,

phalanges and sesamoid bones.

A ¢ Dorsal view B : Palmar view
: Metecarpal bore

: Proximal sesamoid bore
: Proximal phalanges

: Middle phalanges

: Distal sesamoid bone

: Distal phalanges

1: Axial foramen

3 : Abaxial foramen

5 : Solear surface

o e o ®

2 : Parietal surface
4 : Parietal groove
6 : Articular surface

T FAw Abole] = Sxb ok
g - (non-articular groove)/} &
e A 4 T DA

 Age A s §15 o
9 7 A (metacarpal tubercle)o] €173
ek welde] aHgen welgel Aaweln
-4 (lesser tubercle)o] &A=t 24

acarpal body)e] wi= & HEa el AEwe Haal
Ao A 3gAES A44AEL] FFFAE WHE
! PQ-Z""—E—:[’-(dorsal and palmar longitudinal groove)
7} FAHG S D AEETE T Yoy

A (met-

1—4 LYk AT (dlstal metacarpal canal)7}z] 3 A 5
o WjEETol date] FEETE WA ARG
o grge %4%14 Wgles e BABAE

(intertrochlear notch)o] 2l&] 2719 #}(condyle) & F-
gAYz 4 e AFg FAdE w253 A
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Table 4. Description of Measurement of Metacarpal Bone

unit : mm(M+S.D.)

Measurement Between points Left Right
Length of metacarpal bone 1 and 2 80.08+7.62 80.7815.84
FAE o] FUTG. B A4 Al (sagittal ridge)o]  F& FAEAGzm FAAT A(base)E A7 e
A3 F& F¥(axial part)s} W& F9F(abaxial F o]Fgern AAFHd 5 i F HgAEe}
par)Z g er] $h(trochlea)®] WAEL ¥ o Fe @Az JHAG. = L FoAete )
Aol o Atk 239 29¥e] 33w 2B Pb DL Az B} AAPes TG 7 24
AZEE FHde & 2 F95%Ad(axial and  FH 7‘&%“50111:— 27ﬂﬂ ZZ&H (flexor tuberosity)c’l

abaxial collateral ligament)2] 7]A]A<l 2} (fossa)7}
A=Az, 49 W - A2 = 498717 A4
Aok gAES 72 2 ASHAL Fig. 5 ASAG
4 A% = Table 49} 79kch.

X| & (Phalanges) : st5Al el 49| A QL& A 3Ad
2 Al 4 A G ruto] widdlg o A3, 444 F7 29
AL, FRAE R A9AE9 Y AE¢ & Stl
F-A (dew claws)Hloll A =] Fef sl et 4
& ek A 3ALDH A 4ADdY & AFL Fe
b AE frAabstg A el dubd o2 A 3x 99 A Fo]
Al 4G9 AgIte AR A (Fig. 6).

=94 Z]-T’—(Proximal phalanges) : Z o]7} 35. 49+4 29
mme] Ay F WM FA9 Fwe FI¥I g3
GFaRed, Nadel $E2 AAUe AU o F
. 2ewe QAwEd Az o - dbo) oz
dEEet EAgS EA(base)= A - FE P
A& AAT(sagittal groove)o] osfe] 27 3o}
(articular fossa)E Aty o] SATER9} A4}
9o, A BAE Fdo] 03¢ BANE o Ry
f Zelde @Akl 249 And o Egd %
#49 F3 Fael e 2AEATS BAoE )
cAde] Y4sgn, BAY vz ole 2
9] 9187 (proximal protubzrance)7} 3= 9]t}
Ao A& 49 173399 W - Jdel s 2F A0
FAHUS. 4993 FFE= AT g3 2749
e AN E o) FHEd 4 AAAL ARHeow 7
5 Wilon &35 AAdnde] uo Ao 24 A4
AZ& Pl AZR =7 (tuberosity)o] FA A
« 920 = #3334 (pastern jo-
227} 7| Adt= & (impress-
ion)o] -—zﬂff}‘ii—‘ﬂ 39 Fe] v AA. &S
FHE S AR §71F o] FRAh

%742 % (Middle phalanges) : &7, &9 4 A&
w9 3 He A 4G Wz 294XF 27
9 2/33 =Rk 999 99 1722 E9ez F

10 -hx
}:1

oft
R

r]o r

¢

o,

fo

B e L

Fr qstut Ager 9
EED r&z—iva{— 7&%—2@4 MEmes Fueos 7;1
A GAS Rz AT J8 e FH3 o A= F
< Fdez TEHAL. A2 FF W - A
£ A #A (coffine joint) FH-A7t 7] Azt gH-Ee)
PP er Wde Aol o A+,

9 9] 2 (Distal phalanges) : 471 2] =& ?‘]Bil b
o (parietal surface)o] v S &A=t MHE &9
F AR e Aw FT AAYer ‘3‘7&'7‘7}‘ 2
B3l x, 294 A= AZE7) (extensor process)
= wgto] w)ekslgd e}, A (solear surface)-2 A&
ool o] Aoz, SHd & d3-F(vascular
foramen)o] &A1 59 on] AR FZ4A (flexor tu-
bercle)o] FASGet. 7} 93 2w} A3
IFE L el A A= g AR E A4S P43t
ek, gl ¥ & (parietal groove)s} ¥4 =
o] o] Fe] of2] 7H9 2 F(axial foramen)o] = 9
of, 23y EHE A HE&FE 53 mdEda
@%] 3719 %93 (abaxial foramen)o] ,4.;1}540!
228 ﬁwaia % ol%ger we A4E4
dod B £ 9 2A%G AL 4E BAHE
PAG el F2XEF 594 A (Fig. 6).

& K}& (Sesamoid bones) : A3, 4314 o] A FF 9]
A Z Atol9] AlFA (fetlock joint) FZwio 2k 274
48] AR, FATH AIANT A1 A2
129 AFAE] 2] BE 6719 FAFo] EA)
shgl .

11"4 % 2}F (Proximal sesamoid bones) : Z$]EA3F
99 B4dos 2954 ARG T,
L-—?J-"‘—X]"“-J AEAdE At Avte W ot

FAHA e WY ZgFTAEL A2 BAsgh
A9 &4 (Distal sesamoid bones) : A Z&vio] 3 I
HEgelden & AAdgde AFgAded &
s 4o 2RARe 2R o YHYE
b %29 Aol o #x 4AFATT BAsct

09‘., Jbl‘ I‘lO '

rlu ro
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Hxl& dolzt v : AR
AgE, AS/ET 2 94
1.42:1.47 1 1.77 : 100019:1
1.77 1 1.002.2 3« £ E:‘?—

m}:i

AL FA3e ARE,
9 Aol HE FFo
Zo] 1.42:1.45:
qstFe] 7bF Al

ruh

H

I

AAY = AZE, AZ, 2% E7) (coracoid process)
2 FAHY wE A5 520 vl B HeolE B
o]z gle] A Bone(1982)-2 #5%, 2% 2 IFE5FE
-4 A5 ol wrt 77 3" w2 g3t ubd o
o FtEAA T A EA §HEJAGz FEen,

Nlckel £(1986) ¥ Ellenberger?} Baum(1932)& 4,
o, A R A A e HEF2 34 4 A (supraglenoid
tubercle)] W&ol 2ME7] P2 EAdGn 3G
o}, Williams®} Warwick(1980)2 A} #&ZL&
A wrEste A4 ARG AEFET S LEHAA
F= 9% 3z g .oy}, Evans® Christensen
(1979) ¥ Donat(1971)%= 7HollA] b5 e Zo] 6
~12mme] HHEFZ W E=] AR FL& ¢tz
43, Frandson(1981)2 zFolol A & ZAzEs}
WA= Ret. 22t Nickel 5-(1986) % Getty
(1975)= FAFAA AL DA A4 A=
HY s etz gt

FFA A% FS AR ARERG FAHA
or o#Fe ART AAFAE o FTEH
2HE7E dAdgen AEL FARA g
ol A7 RAFY A5G FIF AR,
Bone(1982)¢] W Fol 4 oM E77t EA8A FErtx
g aA4FE s

A7 Fo| A3t Williams®} Warwick (1980)2 A
7+E ZE4 (vertebral border)e] ¥-A3l= AZ}AF
(scapular cartilage)o] Jlol A& A3 F3lHo] &
ANx gcdz g ert, Nickel $5(1986)-2 M=
24 FA YAHz FAFE & 2@ d 2 AdHe
o, &FARA4E] A ARAFLE AAAA sA
2oke] FAZo] g RGe s vlay & wddiyct.
Getty(1975), May(1970) 2 Ellenberger$} Baum(1932)
L AT Pl ANA R Lo w3t wiofo]
A7 mekoletm g ol FEHA Ax AL
&7 (scapular neck)o] A Aoz Fr] WFe]etxm 3
Ak

A AR BFlE AREL

= rh

3 Aol
2.

114.38+13.60mm, #FH3Z Zo]r} 113.97+12.44m
Zd9 $& =] 66.70+7.16mm, #HZ Fo] 66. 01+
10.82mmQ] 474 2oz wfzt 72 e}

EqE Nickel 5(1986)2 ZzE Fd9 HFo] 1
Fxlo] AgF Ao A slA A (infraglenoid tub-
ercle)& 43 v, dxA, T &%)
FAShE §Ao2 wEHEo] 24 Fo JAA &%
of #FHgtz s ub UP%ZWV”H At T
Aol FEA HEle] FARE B3 1/389e& 3
719} ZAl (muscular line)o] o]} Ee}8 Fksle] 2
A Rekem YA ot AFIAAL BASA G
ket

Z1 7} (scapular spine)e] Z+8be] Nickel % (1986)-2
aoh wlokol Al A8 1/38-99) fAdel ARITAA
(scapular spinous tubercle)o] HA=Fgctm 319>,
May(1970) = w1 9k9] AT L wj2o] g BZo] o
HWood 494 2FE o)Fgvtr sglsh. =
A% 492 ﬁi(acromion)fgxgql At A%
(1985)7} Nickel 5(1986)2 EolAq Aol ¥4

l:vl- U] H].ZE‘—

A5 @ W, May(1970)t gy 259 2
¥e girkz steh,
VAN AR A4 ARTL %t 4 wFos

oz HZFo] Fxe o Yoo HEd) Ay
AL J45A ohsiglnt.

May(1970)= = 99| A7}F3tek(subscapular fossa)-
2B b5 A AT Qe SFA G
Fo] A= AgSdGE 539 W9 1/3%917H7
A1y ez & AFAR T BZeA ]S A P45
ek, AZF A9 (serrated face)o | dte] Nickel
(1986) & 49 AZF Aol Awse AR A
Y9 ¥R AU P2, May(1970)% = ¢
AA AR} £Rg Ytz s .01} Boessneck
964 Aol A AZTHY AALE HEH gt
2 dgich. SEA S Aeke] A9 Boessneck (1964)
o] Mol zpo]l AT AARE wWEA gigrow

Fob FHo FRE 4.

A4 o} (glenoid cavity)e] #Ejo] wEle] FA R
(1985) 2 %, WhEFe 532 & 7152 o
gz 3lgon, Getty(1975)% £dA £ = og)
3 3wk, May(1970)& @ el A dddolatx 3
o el we} tha Aol dhed ot

gAY B AAGE F . FHo] A
21.31+1.66mm, 21.1541.61mm, & -9 o] 7
7 19.01i1.55rnm 18.36:£1.35mmel A ey mF
o2 FAgASE FZo] §9.23 S0 86 8214
NFE AAETF Hluf}“# AEETFY F 45 T
o] ztz} 25,904-2.63mm, 25.68-42.05mm, &]— -3 3
Aol Z+4 24.38+2.15mm, 24,82-+1,84mmo]5, T

— 176 —



FAFE F2o] 04.13 $20] 96.6224 AT H#
A7t AGET W& 4H ez F2, 8% =He
L o]z ARt ol % Fugy AL A4
Hog g7t 4A 748 F e 490 E Aoz
AbRE o
g, Nickel 5-(1986)2 HollA 2 + o= A4
HEo] wiEfol = grtx st 3T A e 4ol A
% 5’&@_9%@133 #A= A gkt
ol 3t3te] Bone(1982)2 sixolA A
FEQo] gk 3o, Nickel &
Ael7b ¥ Atz g =vl FFA
AR FEQ vt A Zelrt A4

49Zo] A Nickel 5(1986)-2 7 A 7} (intertuber-
cular groove)7} Ab#, Al 2 #x|olA o - £FA A
ol g Folgt PA=HUTG 3k ert, Ellenberger
9} Baum(1932)& wkEH9 wel A, May(1970)+ =
ol A o « £AA Abelo] EAstE FAAAA  JH
A o - JAARFE YRG5 23§
FA Rk e FAA] RAHR ol

o, et ) - JAARTFE YA A gk HAA
qE e ¢ 75 g5

Nickel 2(1986)& moFol & Ag ZE 7}l A
o) A A (greater tubercle)o] & Aol o A - :;7_
F2 vaga sgled, Getty(1975)% 49 74
P Fgsle] ndYdE WEeE FEHtx 6Pﬁ

= g ARS A4S AAFE EFEYG ¥ 15
cm ¥A BESGn ¢ A& g8 ¥F4 % 4
Ro} 5% A2 F2 Fedgler A2 AR
AANTE ot WEo2 Yo

Nickel 5-(1986)-& 247 A (lesser tubercle)o] 7 « =}
A IHA @FkARE &, HS, A% L Te HF
P2 vAddz . zEy May(1970) & " %l
A aAdAe] A 3Rz RHR gcta o AL
EF N E Baald] wel Xol & 1‘3}-‘— .

gFA ke A9 2H4FLE EF 24‘4]‘!}°i
523 Az IR $ $71E4 F2=g oy May
(1970)7F = eko] A B3 wre} SAlstA A - FRE
P2 =R = ggkeh. Nickel 5(1986)2 H2d2 49+
o] 4R I o] F3le] Lol E 4Fo
gz kst Ak FAE Gz IR,
Boessneck 5(1964)-2 Aok AWy, WP 349¥
ojgbm sl tha Aol FA-& P H eI AL
ko) A% FEY BAwE AEA FH A
o Aol gt

Smith(1960) = 7}]0]]/(] /\g;'_ 137]]%&]]0]] Ao -
AdE Adstze AXY 2E Fr g
gl AF 14~17kgs] FEA Ak A 45 of
£ 799 244 g8l viste A9 2t
R Rl LI S

Nickel %5-(1986) 3} Getty(1975)% k5ol 4], Boe-
5 (1964) & wloF Abokol 4] A} F (supratr-
ochlear foramen)2- A& <+ gtz 3t +=d T+
AR FFAAE G BEFY A9} o] B4
T2 HBT 4 99

GATe] AE&A o] 33l Latimer 5(1965)-2 o}A]
ohelel AX 3 42T, 2%, ATo| A3 W4 §
Zo] Az wG Aol Wolrk Wrhw st P4
o) 7] (bilateral asymmetry)€ X 84 5, Latimer S
(1934) & AFFF A B2 2 Zo] o 70 vAALE
Ea3tdd. dFAN AL B e FHo] FHEc}
% Aot BAA fFoAE QA4HA ggted,
olfl T FHolw FEAMY Fatd & . &

s] SEF, EF D F9 59 Aolo] g% Asfhn

A

ssneck &

P.U
;L

"2‘44- Hgo e A=, AdA¢ 27 2 ¢
EH-L T2l oet wolsk 8] A Aoz gz gl
©}(Nickel 5, 1986; Getty, 1975; Frandson, 1981;
Boessneck %, 1964). Nickel 5(1986)3} Williamse}
Warwick(1980)& Aol o] g Twc) S 2
oz st x, §4%(1985)2 A, #HA P B4
25 WSt AFo] Ax A LFP Tt sgle.
v, o ubERe] AS- A 299 A dgs
o 55 o] FY A9 HISE Aol Adx
et £3196DE oA A To]l PAF  Foli
AT 99 1732 Asivtxn dgvh =3 F wo) §
T Axo = Aolrt Aste] F4 E-(1985) et B
EF owrt 443 EFEHR e fAFAE 5 oo
b EFAYE ol 5o T AF o 1d, &, HAE A
F 3~4del 5 wirt REARE o) Ehz gtk o
9]0l Boessneck 5-(1964)0] Atoks} w ko] A, Getty
(1975), Ellenberger$} Baum(1932)°) u}3F-ol 4], May
(1970)7F el A 2&3 AT THAEZFI 44
1SS AYstas AAA oz §ESAdtz 2o
i, =g F w A}o]e] Z71=(interosseous space)
E AL A Aole] AA WA dAFHR ) $4F
oA vlad Fz, #AL W Fohz g cFNic-
kel %, 1986; Williams$} Warwick, 1980). u¥l3%-¢
B¢ ERTE T 49904 538 FA4 J4=U=
¥l Nickel 5(1986)-2 <ol ZHERF A9 EL

— 177 —



IS¢ dAss 7 E7kue] E3Ho o] R4
¥ -+ (vascular groove)7t PAH ok 3t
FFA A% AT A} 2T FHELT
I QY EAFE AYelze AAH 2 oA
T 32 Az FESed A9 ERTLE F2 A
' ez 94 dddt =3¢ 2H9EFLF
I G ERF Alolg] 2FA FHoE ¢ FZTI)
HA=H0on] o BojdlA AFAL §FE o] FAH.
A2 el wkale] I3l Rajtova(1972):= AHek
b ook A2 A= FASte Al 1g4EE w4
7] 271 RE PAHA o, A24EL dAFHR
ZAqsht T ARt s S4F 9 FF
AA el et welst 438te] Nickel 5(1986)2 =l
A Zde 9%, FHSE, ST 2 FEe,
VGl A 14F, A2F, A39F ¢ A44F
o] glo} 5 gE FAHAJ{GR %z, 4 =F
Zhdel A" 1~449 W& 29Fd §¥HG= 3
5. Ellenberger} Baum(1932)¢] o3t w2 A 1
F9 §5o we} 7~82 FA"HGT Fgier,
Evans$} Christensen(1979)2 7oA 29-%3 F7%
I ez o %H 25 7lz F4ER492 gl
Getty (1975) & Apeko]] 4|, Boessneck %
(1964)-2 Aboks} Ddoo ol A, May(1970)&= =gl A Al
18420) glw, A2 AFL A 34T §FH 6=
T ek AN 4G AL &, HEF
W oAbeFs o] A1 4FL AREHA F%x, A2

1
i
o,
¥, i
rimf

_ej
b3
Sl

uok tﬂ
il

T3 A 39ETE Az PR, T 2%
I, 29T, 44F 9 F9F, 9994 A2~3%
3} A4 SFY R —7-%;54%14

AATL ThEo et 7] HIA RS gk Ae

E %4 = Qe HAE A1 g

Aoo] A5 A, &, AF D AGE AL2g9AF
o] ¢t 4Asw XﬂS%Z Z9 EH3g el et 2~3
Ao GAFE ZF Yrkz Eas Ak (Nickel F,
1986; Getty, 1975). <, Evans®} Christensen(1979)
& AeA] 548 gATE Qe A 3EAESH
zu49+7ﬁ o] 7} Atz stgleh Getty(1975)% =i
Aol A A1FATL 48R ew A3 R A44AF
o) Az A29A2F As5AATE @Az FHAt
st A Al 34 Fuke] A3 wFdg, A1
AFs} A5 FATL A4 4= en A29AE
I A4FAEL 7 % A HElste] A 3FAT Gl E
o] A Xl Fg o]2rha 3t53r}. Nickel 5(1986) &
Ellenberger 2} Baum(1932)° wbEFol A Al 19AE
3 A2gATo] aa=g e, A3IAEH A4

@ —’F%}i%(mam metacarpal bone )»g
5 < Hilso 2 Ede
“H-r Fx 59 4°‘C°ﬂ
= 5tAth. Rajtova(1972)& Abofsh
o] AAF bl At A 1 FAFo] FEE H
3=l o] e A gk & ArebAleba tgieh. 3, Smith
(1956, 16872l o] A< A Fol A A 2 gAFo] &
A A7t 8%hor, A5 P Fo| EAE A
£ 90%F k2 5
A ko] A4 AT A 3AAES A4 s
AR s
bone)2 FAF=HPos AL 29AF 2 £
DAY 4 Qgitl. Boessneck 5(1964)-2- Aboko] Al <
A EZ A (metacarpal tubercle)o] =gt i 9w of
glo] FaE oy, W Tt WH Fdel Hléa‘
3 gg=gctn s, A A% A5 A
T 242 A 3¢AE e ESstel] Tl #as
o] Boessneck 5(1964)2] ®.38F X3l v}. Boessn-
eck §(1964)2 $AF 9o Fxfe] Hste] 4
2 W =FE AAE ol F wh W HPsA FA
HA}{dx sged dFANAGe A BAREE
(intertrochlear notch)o] ]3] X&]¥ }(condyle)+
AT FASE v 2EF A FAE o] ol
FbEe AGL FAFY Fok A R F2 A
sed, Ae 549 A w57 EAsA, AAe
N, =, HoF 2 A 52 29 A dute] EAget
(Nickel %, 1986). Nickel 5(1986), Getty(1975) %
Ellenbergers} Baum(1932)& A& A 1A o] 3}
el w9 Adrte] ZAslE] o] F A3 4xdo} &
wsie] FAE o3 A2, 5492 FobA Al (dew
claws) & o] &tz 3l rt. zev ulSHFE A3 44
guto] utekste] FAE o) fn A TAAE, F
AF D} A9 FE 24ATH A 2GS As5Ad
B (dew clavss)i’%i A 3= e, HE 5
7} AR 299 AsiAel =y AF EFHo|
2575 g stk dFAH G ALE A
3 (unguligrade) e 24 =} 3 XA} A 4 x| Fqt T2t
gov 4 Ade ZYAE, FUAE E AAAER

FAE QI FANA =3t A2, 5449 FAL FF

\F(

Azt atFFAAE
oo

i {d o

o2 e L

=
& 2 99l =3l Boessneck 5(1964)& HYd 4
9 A% wile] AlE7](extensor process)7} o
A=tz e, A A A E oSt

=8 AZTEYE AA 459
w3}l Kratochvie(1973)2 s =9} of A= X &
o 3 HETFH BB ADE TAHI}E

o
o al
2L e
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s

224% 2 49T A7t Yeje 2 Ao}
o WA ASAG A=, Aol B ¥l Sof o] o
kel Aol kAL waaldc F, A3AdL 7
4oE 4 AZH A 4ADE FHFE A AL
Yeldoz i fabsht Al 3R A Fe] 7 B
oz wastgs, =% A<l vl $AF T

r\l

£ AFel AeABL FARE AZo] velo o
Az, 249 AT 42 v ARAdn S

g seFe] A A 3AGd A4AGDe] FRL
Az AAY AERT FAY AFe] 47} FhEm
At

FAE9 9129} g isled Dyceo} Wensing(1971)
9 Peterson(1921)& 4o 4], Boessneck £-(1964)2- Ak
&3} mioel A, Nickel 5(1986)2 ubF=Fol4, May
(1976)= gl A A3, 4749 AR} AP B
well 242 29 INY 25 679 FAFo] A
Z e, I AANAGS] Aol A Bt
o] 6709 LALEo] EA 3l o},

Stiern(1956) el X F34d AlZed o] & Fa
9o o] 4% AF (heterotopic sesamoid bone)o] £
Sk 7397 AolA o]l2 qlEte] dhg Yo 4 gl
oo st =), SFA Ak B ol e FA
T HAE 5 et

Kratochvié(1973)& ok 9z &} =i x| o] # ¢ 2%

2AFe AR A% FAY AL FEAHe] FAHE F
=T (flexor groove)d] HFejz FHE 4 Qx4
o] w3 Zo)st Fefol wep A 3AGo] FHaEA

A4 Aol HteAE FEE F dokn dhed @
FAAAF A AAY FAFAEFRG A A
o] 7t yglon AFTHAFAES JEe] AZT
7t Aol e Aoz W . 94" FEol AT
A 3AdH A 4 AL FAEE THH = TR
o = B AYE Fi AT FAESY =4
Wik $AE 4 glglert, Nickel 5(1986)2 714

Al Ao xEFF7}t F7H8E oA F(polydactylia)
o) A9} ol A AF FAEz A, A F BelA
£ =&z ek ojsel AN AF mol& A
AA 718l §A F(syndactylia)o] &l A& 7HF %
Astg sl dFHFe AdAE AT sty

o REARLLY G AR ook L ol BAY
+ sste
7 =
5% FTANLG 310l T Qg FAELE
ARG e AAFAY A¥AH T2E BRSL T

AARE AN 3 22 ARG AR
L @FAR RS AAEL AGE, F4F,
4%, 4% 1 FAEE T4
T2 ARTE A I
A% ¥4
LS

i3

!

1o,
ik

O
rl o
2
A,
B

no

le AL
oL
i
=)

AL Ak
p mh
o W

¥
ofl,

rfo i

off Y of

RO )
i

o w

[
9

e
X2
£ &
AL

oL
Ho
@ 52w
S

e

o [ %

L
o 30 v
e L

71 FEAARY i 4= Um, 4F
HA gggkeh. 299 AEAFE 7 57,92,
R, FAA} 4= 77k 89,23, 86.82¢0) 40
SE TG AL AR FH2 A
a2, A 3AAC] FAFAer, FahE Ha=le A
Wl g ol FAr. #H99 AdEIAFE A7t o

32.63°1% xz, EFAFE 44 94.13, 96. 52°l°* °v1

Fap-A A e 77t 67,32, 65,8101}

ta
)

pacl
¢

& e
(5]
w
o

3. A

4 2% AR WE TATRTH 32 WAED
FEAAAE B2 FYARS. AF2 T
we Aglen BA% A9RE Aol 2% Ty

2o] 98t

5. 4E2 2%, FULE, AgE, FLE A2~
3¢E % A4gEd 642 T AS

2 FAHAR, ZT9E oA SAF
zgo] #2549 Hh A2, 54T £HL FA
= 7] o &g,

7. AL A3 A 4Adte] EAdd e A4 A

= TYAE, FAAE 2 E9AFE FAHAS

8. FATL 74 N4 ARAA ASdd 274, AP
A A& 144 25 677 =gl

9. AZE, AYE, AYT € SAEFY Aol v
T #HZ0] 1,42:1.47 01,77 1,0090 32, =] 1.42:
1.45: 1.77 : 1. 000} %L =F.
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Legends for Figures

Fig. 7. The right scapula,
A : Lateral view, B : Medial view
Fig. 8. The right humerus, radius and ulna,
A : Lateral view of humerus B : Cranial view of humerus

C ; Caudal view of humerus D : Lateral view of antebrachium
E : Caudal view of antebrachium

Fig. 9. The right carpal bones, metacarpal bone, phalanges and digits.
A : Dosal view B Ventral view

C : Lateral view D : Carpal bones and metacarpal bone
E : Phalanges and sesamoid bones
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