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Table 1. Shape of clavicula of dogs

Male Female : Incidence
Shape Left  Right Left Right Tota %)
Rectangle 9 8 19 19 55 39.0
Trapezoid 4 2 11 10 27 19.1
Ellipse 2 5 7 7 21 14.9
Semi-Circle 2 0 7 9 18 12.8
Fan-Shaped 0 2 5 5 12 85
Triangle 1 0 5 2 8 5.7
18 17 54 52
Total 35 106 141 100.0
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Table 2. Length, width, thickness

Age No. of clavicula Length (mm) Width
examined range mean=®S.D. range
0-1 month 8 0.9- 2.0 1.24+0.39 0.5-1.5
2-3 months 6 2.0- 3.0 2.7540422 1.0-3.0
4-11 months 10 4.0- 85 6.13+1.562 b 15-3.2
1-5 years 106 3.0-10.0 6.81+1.79a P 1.1-5.2
over 6 years 11 55- 75 6.69+0.752 P 2.0-33

a: Significantly different from 0-1 month (P<0.05).

Table 3. Size of clavicula of dogs from 1 to 5 years of age

» Male Female
Left Right Left Right

Length Range 4.3-8.0 45-9.0 3.8-10.0 3.0-95

(mm) Mean=S.D. 679+119 6894132 704+1.96  65641.90
Width Range 20-4.3 1552 1.1-5.0 1.8-4.0

(mm) Mean+S.D. 2794072  313+1.05 2664096  2.73+0.68
Thickness Range 05-15 0.4-12 04-12 0.4-1.2

(mm) Mean+S.D. 0714031  0.76+0.25 0734022  0.73+021
Area Range 8.6-23.1 75-35.7 4.0-25.7 45-241

(mm?) Mean+S.D. 13524-3.80 15.1847.38 13124565 12.10-£542
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and area of clavicula in dogs

(mm) Thickness (mm) Area (mm?)
mean=+S.D. range mean=+S.D. range mean+S.D.
0.94+0.39 0.2-0.5 0.3940.11 0.5- 1.8 0.99+:0.47
1.9240.662 0.5-1.0 0.67+0.19% 14- 54 3.22+1.55a
24240592 0.5-1.0 0.69+0.202 5.0-17.6 11.61+4.662>
2.75+0.858 b 0.4-15 0.73+0.232 4.0-35.7 13.03+£5.60a b
2.84+0.4720 0.5-1.0 0.77+£0.182 9.6-18.6 13.6943.052 b

b: Significantly different from 2-3 months (P<0.05).
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Fig. 1. Location of the clavicula and cartilage
The longitudinal sections of three lines at the left are shown in views 1, 2 and 3.
A : M. cleidomastoideus B: M. cleidobrachialis

C: M. cleidocervicalis D: Intersectio clavicularis

O : Clavicula @ : Cartilage



470 PRIBAA - BTERERE - SE iR T o SPRK - r1E—R

BREHEE & OMICHRIRE S EBMOEY b bE#F L RTELC o E LT, E i
BRECTEREPMBORIYL LR IR TFERETH -7, T OBELREILLTVS
BIXR O RIeh - T,

0L HFOEABBRIA—FAFCE W TRELEMB LTH - 12,

E %

RS LEBOD, RED 34 2CHEHELPFE LRV EBRT5H, RED L H1E
P IR R LOFEOFEMcIIR Ty, BES 3 2OBEFINERE Y BE
ELTEFETHEL, ZhEHBEEFE, hVOZERTCEVTHE AR, A
FHCFAERD R oTcE V), FREFRIFETLIALIELERBLTHSE V5
HOWMII HHm BN, ThbHSRBHCZOME ST CBDIRA W), Solis and
Orinion™ (IMEREE I 2 EAMKD 1 X & 4~5 EAMOMER, 4~5 BOMERTHME DO X
HERD, ThH LTABARUEDOHRIIZTHEEL S > TV ER/ELTHS, &
LI A~S EAMORER L 8 B AR~LIKOMER TS 2, WAL S 2 E R RDI,
SEAM~LEOBERATRIE TH o725, Fi Sisson® (3hH & Hkiiz e < il T
WA, EEREKERLH > TV H 5 ERE LT 5B, #HEFORBROVTOHR
FRAIRNDDIE P ED XS RKROEBEDFERCDOVTOREIT ~E LT
2, SEOBETILMTERBDI,

HABDO R CTELAREEL LoD, BREE (275), BFEH (=v=xy), EEM
(), AEB (F=rx/), BEE (2 X3), BE (F3v9¥) THH, #EEIVEILL
T3 HDIRAKE (1 %), BB (vr¥), ARBE (7 274), BE¥E (v~75) T
b5, WMOFEE (v =), BEH (V) RAE (Vv) RETREEERMTHD, =
DEOSRHFDOREDOBEIHMIC L > TERLD, KOXISCHEBINA TS, FilkxE
REB L CRMCEH LB, Whonty, REED L ECHE 5B CiXEE i R
L, ROZRPBEHOLCHE I W TIEILL VB, BHEY ML OO0 DI D
RO TOEEPLETH D, TOLDIIBEETIVLETH B EELT, IHIHiT
AR LA#OR D CEE IR TO 2B TIREMLL, BIBEZMBECH TS
B TIREL TS LN, TLEEFTIBERETORBE Y &2 EHK LTV 50,
TOZERFROFEROBEOHEMAHIR L C5, THbb#BOHEAE X b AiEOR
BOR VT EWBEUT CHlcbhss, %A 5E, FOHXCERELE TR TS
Bo Lo THENMUOBREBER LicZ ERHIKOE VR L v AT 5%, 880K
NELRIRBRESOCHE LICEPOBETHAHZ LW XY, HEEFORK IS



1 2 OPEF O AR O AT 47

BEELRIETCHVWARERI > THRESLLEBELLR TV,

A 2 DOFEF DB OV TUX B O Fic & B D19:19:10.20.20.28) L 374D & kB
SRRSO B B O NS H B2 L F {00 2ok gitbhd, BEXSID
CHEENBEBECHET YW L4 hi0, #HEEOPCEDOATNDE® L35 .
LORIOHANDERT TSR X » THETE E#KE L TR L5 RHILTS3
DG FTb NG, SEOBRE TS ERESOANE T, #EEEORANCHE LTHE
£ L7z, =Dz kit Evans and Christensen® /¢ FO BEE —~HK L Tw5, FlgEE L84
WEOBFC ST, SHEHEEHET OB LIS D THBHW020:323.8) L5 FLfE LG
TEEEE OB TR, #HHORKBOCDICLANCHEELILLDTHB? L5 E
RITMBBHH, 2O ECHLTRSHOBFETD 5,

EESOBETIHEBOMHERE TEICEATVLL, ZHITHE E O #EDOW
M L —F LT\ B, FEDRERY, AW SAF, BN, HA%, ALK
LA, XBEDIF, =v=F, 2= vORTHDCARHALSARS, SR LvwiR
HLEbht, SHoFE--RcEBML V2 AIBARE LTWT, TORRETS
CoN TR LA E LT EE % bh b, Solis and Orinion®™ 12 4E IO 886 A £ 4l
DERCENL D EcE S, kL, EL, #L, TRARGRE 20X L, £
xR, #<, XL, dbaikBE b oL, L LSEOBRERE T
O XS TRIRL, BHOBCEEMERS JCHEIRbRId T,

£ R DB DORE T2\ TiL, Solis and Orinion® A3 4 X DERMISHE O K & S LEF
e, BROBEHIZEALERE KX ZOMRL D LHBIAZVLLEBNTWS, 411
DEECIHTIEZIEARE CRIRE, B EX, BREOLTTARCKEIEHL,
FORABERABEL LBIERREALAREICETHC b oTe, ABABUET
LEMIED LB REL LAEAND D, BRC X LOBIBEECHE L,

—HEFOMABBIALE 6 EAKE TREBREORBEMFETH2, 1REBED LM
W ETeh, BHEED, WILPORESLEBRERTR-TV5, IbEmEnb L
FREH IR RRCE > T, ZDX5IE, 1 XOEFNLDOKRE I ERHEDIRE
THAIRIEBBEN~NELTTEH it FOBENEBHREOREBLERTIZ LD L
BHETH D,

Evans and deLahunta® {3, A T8 MIT OB Ch B L i X TV 553, TDAL
BB R OWTI A T ey, AR CRBFHCBE L 3L fh S fiT, e
R LT TR RS bR, ThLFEICET o ARASM L FE L, 0K
LT & DI EEBHDER A L » T LR L LT BRI ey o 2T &



472 ARRIBEL - FTEEHE - ST - PREE - HIE—-K

OB ERPCRHEE LD EELORD, Lhl, TOMBIAYETCHEL, —E0D
B THHZEhLHEBLMOLOMGRNS S EBbhb, ZOREIHERE i THHK
HETIR X DFEELICLDY, 5 IFHBHORNBORERMCEWTHEEL, #HEKX
STRENPADORDFBREHEDDWDOEY L EXLRBD, 204, SHEOMHEANRY
BThhb,

E #

FLR 58 D HMERE A 110 BR (RE 29 JH, i 81 5H) o
LUTORKREB 1,

L ROHFIEE L2 L.

2. BHBEBRESOBEMC D B R O SE E O N AEE CEE L, e
B ILEG LB BB AMEE L O B ERIIAE LT id o T,

3. HAORSLEHIAEARKE CIRECHAL, Z0RORERIBEEBTH 12,
I~5 DA ZDPEFORE IWCIIBEL JOELANERIEDORT, Ok E¥ X EX
6.81 mm, #§2.75 mm, /£ X 0.73 mm, [ 13.03 mm? TH - 1=,

4 HEOHMIEKSEHAME TIIRES, BAMTH D2, FORIFITBlL,
WE TS RRAY 89.0%), &% (191%), AW (149%), FM¥ (128%), B 85%),
2 6.9%) oMrAZ b, #EEOHOHBEE IR, AAMEZBEESE SR
Moz,

5. ROBEHFRZAEK6EHAKE TIREBHE T o7eh’, 1Lk CiEERO B 7ok
ERTH o, L6 B HBLLT TR 2B SRR THD B R TV Foht 1RELL
Licisd EREEHE D, 15 TREBHERCE > T, ZhboRBIELNRE
TH -1z,

6. MMFRICBEE L3 iS5 fl (161%) THBHE L THFRELADL, <
RODOEHBRIVTHROEBOIEMBMCAIE L, BFEEBIEREY D - T,

RWMXOBEEXHOLE - 92 E HABEYS (19814F4 8 -9 H) BT HE L,

BHHOWTARKY, BRFEHCB%

X B

1) Dobberstein, J. und Hoffmann, G. (1961). Lehrbuch der Vergleichenden Anatomie der
Haustiere, Bd. I, 2. Aufl,, S. Hirzel Verlag, Leipzig, 26.

2) Donat, K. (1971). Die Fixierung der Clavicula bei Katze und Hund. Anat Anz. 128,
365-374.

3) Evans, H. E. and Christensen, G. C. (1979). Miller’s Anatomy of the Dog, 2nd ed., W.
B. Saunders Company, Philadelphia, London and Toronto, 63-65 & 177.



18)

19)

20)
21)

22)

23)

24)
25)
26)
27)

28)

29)

1 2 OFE O RRNE O HBRFED PR 473

Evans, H. E. and deLahunta, A. (1980). Miller’s Guide to the Dissection of the Dog, 2nd
ed., W. B. Saunders Company, Philadelphia, London and Toronto, 6-7 & 16.

FaEE S (1932). FREERAGR, 5 K, £EE, B, 119-121 & X 0 269-270.

Greene, E. C. (1963). Anatomy of the Rat, Hatner Publishing Company, New York and
London, 7 & 21.

Habermehl, K. H. (1975). Die Altersbestimmung bei Haus- und Labortieren, Verlag Paul
Parey, Berlin und Hamburg, 152-159.

Hanson, F. B. (1920). The development of the shoulder-girdle of Sus scrofa. Anat. Rec.
18, 1-21.

Harris, H. A. (1936). Atorophy, burial, suppression or total loss in evolution. Nature
(London) 138, 928-929.

Harris, H. A. (1937). The foetal growth of the sheep. J. Anat. 71, 516-527.

Hildebrand, M. (1954). Comparative morphology of the body skeleton in recent canidae.
Univ. Calif. Publ. Zodél. 52, 399-470.

T AR S BB L (1952). iy, %18, HFER, B, 98-105
X O% 286-289.

DEEE AR (1051). REWBMEFFE, L&, WIERHEEKER&E, F, 153-156 35 X 0F 249-252.

IBEFEAIS (1951). & EKMENE, L&, REE, B, 62-64.

JIEEE-BYE 2 (1980). MBRBHEEHFE, L%, £ 45K SUKE, Bi 100.

Koch, T. (1976). Lehrbuch der Veterindr-Anatomie, Bd. I, 3. Aufl,, Gustav Fischer
Verlag, Jena, 371.

BIHER (1963). WM. B RMSEE, 8 10%, T, THEM IV, KE HEE, S0UEE K
3%, 25-26 15 X 0 130-207.

Lev, R. and Spicer, S. S. (1964). Specific staining of sulphate groups with alcian blue at
low pH. J. Histochem. Cytochem. 12, 309.

Lindsay, F. E. F. (1969). Observations on the loci of ossification in the prenatal and
neonatal bovine skeleton. I. Appendicular skeleton. Br. Vet J. 125, 101-111.

W 75 (1953). FH KM, B%, 5K, AR, Hi, 48-49 » £ 0'110-113.

Miller, M. E., Christensen, G. C. and Evans, H. E. (1964). Anatomy of the Dog, W. B.
Saunders Company, Philadelphia and London, 64.

#HONEDIR=E SR Bhe & (1966). MBI, B 1%, I, SFME, R - WH,
114-117.

Nauck, E. Th. (1929). Beitridge zur Kenntnis des Skeletts der paarigen Gliedmassen der
Wirbeltiere. IV. Das Schliisselbein der Siugetiere und die Coracoprocoracoidplatte.
Morph. Jahrb. 62, 203-242.

Nickel, R., Schummer, A. und Seiferle, E. (1977). Lehrbuch der Anatomie der Haustiere,
Bd. I, 3. Aufl, Verlag Paul Parey, Berlin und Hamburg, 58 & 68.

B (1976). ERFBIZRE, 55 ML HIIE, M 268-269 35 L UF 317-325.

R 8 (1972). 1 =, EREWYE, {H, FREER, SAEE R 173

Schaeffer, H. (1934). Die Ossifikationsvorginge im Gliedmassenskelett des Hundes. Morph.
Jahrb. 74, 472-514.

Sisson, S. (1975). Canine. In Sisson and Grossman’s the Anatomy of the Domestic Ani-
mals, Vol. II, 5th ed., Getty, R., editor, W. B. Saunders Company, Philadelphia, London
and Toronto, 1437.

Solis, J. A. and Orinion, G. G. (1963). More anatomical data on the clavicula of the dog.
Philipp. J. Vet. Med. 2, 35-39.



474 NRIBEA - PIEREHE - SRR - PRRK - HIE—K

30) By (1963). %, ERABNMMEYE, $£ 1%, SEEK, FX . 538, 32

31) Walker, W. (1972). A Study of the Cat with Reference to Man, W. B. Saunders Company,
Philadelphia, London and Toronto, 27.

32) Wiiicza, H. (1890). Uber ein transitorisches Rudiment einer kndchernen Clavicula bei
Embryonen eines Ungulaten. Morph. Jahrb. 16, 647-652,

33) (REBE (1949). R M. sternocleidmastoideus D¥ 20 %W, R - LW, 14, 37-40.

34) FHJFZURE-EREW-REES M # (1952). BHREHBBEICHC, # 1#, &5k
BC2WT. HIRES&EE, 41, 222-224,

35) Zietzschmann, O., Ackerknecht, E. und Grau, H., (1943). Ellenberger-Baum: Handbuch
der Vergleichenden Anatomie der Haustiere, 18. Aufl., Springer-Verlag, Berlin, Heider-
berg und New York, 122-123 & 143,

Summary

The clavicula of 110 mongrel dogs (29 males and 81 females) impounded in
the suburb of Sapporo were observed macroscopically and histologically.

The results are summarized as follows:

1) The bony clavicula was observed macroscopically and histologically in all
dogs examined.

2) The clavicula was at the ventral end of the Intersectio clavicularis medial
to the M. brachiocepharicus. The M. cleidomastoideus and M. cleidobrachialis
were attached to the clavicula, but the M. cleidocervicalis was not.

3) The length and area of the clavicula increased rapidly until 4 months in
age, and slowly after 5 months in age. However, there was no difference observed
between the sex, or when the right clavicula was compared to the left. They were
about 6.81 mm in length, 275 mm in width, 0.73 mm in thickness and 13.03 mm?
in area.

4) The shape of the clavicula was almost rectangle until 3 months old, but
after 4 months it varied considerably. The shapes were rectangle (39.0%), trape-
zoid (19.1%), ellipse (14.9%), semi-circle (12.8%), fan-shaped (8.5%) and triangle
(6.7%). The shape of the clavicula was not affected by sex and the side of the
dogs.

5) The clavicula was a spongy bone until 6 months old, but after 1 year of
age, it became a compact bone with a Haversian system. The marrow cavity
consisted mostly of loose connective tissue until 6 months of age. It became
bone marrow after 1 year elapsed, and changed to adipose tissue at 15 years
of age.

6) Hyaline cartilage was found near the clavicula in 5 of 31 samples examined
histologically. The cartilage was invariably located ventrolateral to the clavicula,
and was clearly distinguished from the clavicula.
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Explanation of Figures

Fig. 2. Muscles of the neck and thorax of the dog; ventral view. The Intersectio cla-
vicularis (d) across the M. brachiocephalicus in front of the Articulatio humeri.
a: M. cleidomastoideus, b: M. cleidobrachialis, ¢: M. cleidocervicalis, e: M.
sternocepharicus, f: Mm. pectorales.

Fig. 3. The medial portion of the M. brachiocepharicus (a, b, c) is revealed by the M.
cleidocervicalis (c) turned ventrally. All of the Intersectio clavicularis (d) border
the M. cleidomastoideus (a) and M. cleidobrachialis (b), the clavicula (arrow) at
its ventral end. The tendon (g) is seen extending to the medial portion of the

scapula from the clavicula. h: Tuberculum majus.

Fig. 4. Medial view of the right shoulder of the dog; Mm. pectorales (f) are cut. The
tendon (g) starts of the clavicula (arrow) and extends from the scapula and
shifts to the Fascia omobrachialis. a: M. cleidomastoideus, b: M cleidobrachialis,
¢: M. cleidocervicalis, d: Intersectio clavicularis, i: M. subscapularis.

Fig. 5. M. brachiocephalicus with the clavicula (arrow) and the tendon (g); medial view.
a: M. cleidomastoideus, b: M. cleidobrachialis, ¢: M. cleidocervicalis, d: In-

tersectio clavicularis.

Fig. 6. and 7. Some specimens of the right and left clavicules taken from mongrel

dogs; the scale is 1 mm in length.

Fig. 8. Longitudinal section of the M. brachiocephalicus at 3 days after birth. The
clavicula is a spongy bone with dense connective tissue continuing to the
Intersectio clavicularis (d). a: M. cleidomastoideus, b: M. cleidobrachialis, ¢:
M. cleidocervicalis, j: Brown fat. H-E. X18,

Fig. 9. Cross section of the clavicula at 1-5 years of age. The M. cleidomastoideus (a)
is seen attached to one side of the clavicula and the tendon (g) on the other

side. Haversian system is clear. H-E. X28.

Fig. 10. Longitudinal section of the M. brachiocephalicus at 1-5 years of age. Hyaline
cartilage (arrow) is seen near the clavicula (c). The cartilage has no ossification
and the clavicula has bone marrow. d: Intersectio clavicularis. H-E. X25.
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