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Abstrat: The heart of the goat is drained by variable number of the cardiac veins. Most of the veins that drain
the major part of the cardiac wall including the septum are tributaries of the coronary sinus. Others smaller in
caliber are branches from the Vena semicrcumflexa dexter and drain most of the right atrium and right ventricle.
Both; the coronary sinus and the right semicircumflex vein discharged their blood directly into the cavity of the
right atrium. Most of these veins are accompanied by the similarly named branched of the coronary arteries in
their courses and distribution.
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INTRODUCTION Cast  Preparation:   Five   hearts   were   injected  with

Among other livestock, goats are considered of orifice of the coronary sinus then the specimens were
economic  value for  their meat, milk consumption and macerated in hydrochloric acid (80%) for 2-3 days. Lastly,
hide industry. Though breeding goats costs are low but the casts were managed under running water to be ready
their meats are of high quality. for study.

A comprehensive knowledge about the venous
drainage of the heart in goat is still scanty with low Radiographs Preparation: Another five hearts were
available or very little data [1, 2] compared to mice [3], injected with preparation was consisted of 50 gm red lead
porcupines [4] and rabbits [5-7]. dioxide, 30 gm gelatin and 250 cc water through the

The  present  work  aimed  to   detected  the azygos vein and different views of the radiographs were
anatomical  configuration  of  the   venous   drainage  of taken at X-ray.
the  heart and  our  results  could  be achieved in The nomenclature used in this study was adopted to
treatment  of  various  vascular  diseases  and   also to Nomina Anatomica Veterinaria [8]. 
give  the  exact   knowledge    to   surgical  interventions
by  using  latex  injections,  radiograph  and  corrosion RESULTS
cast.

MATERIALS AND METHODS contoured  dilated  vessel  which  is  cylindrical  in  form.

The  work  was  conducted on twenty normal, of the heart, between the caudal vena cava dorsally and
clinically  healthy  hearts  with  their attached lungs. the left circumflex artery ventrally. It continues caudo-
Several methods were adopted for investigation of the dorsally as the azygos vein without any line of
cardiac veins and the branches of these vessels: demarcation. The origin of the vena cordis magna can be

Latex Neoprene Injection: Ten hearts were used for and azygos vein. The length of the coronary sinus varies
investigation of the cardiac veins coloured blue with from 15-20 mm, while its width varies from 4, 0-6, 0 mm.
rotring ink was injected through the caudal vena vena The atrial orifice of the coronary sinus is guarded by a
cava. cresentic  well   distinct   valve,   Valvula   sinus  coronarii.

kem-apoxy through the azygos vein after sealing the

Sinus Coronarius: The coronary sinus is a well-

It  lies  within  the  coronary grooves of the atrial surface

considered as the line of demarcation between the sinus
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Along its course the coronary sinus gives off; vena proximales sinistri, Rr. collatrales distales sinistri,
cordis magna, vena cordis media and vena cordis caudalis Rr.collaterales ventriculares dexteri and Rr.septales
(Figs.2, 3 , 6, 7, 9, 10/1). sinistri. In 30% of the examined specimens the R.

Vena Cordis Magna: The great cadiac vein arises from the branches, a cranial and caudal (Fig.8/4) which flanks its
coronary sinus on a level with the comencement of the homonymous artery. The cranial branch gives off; R. coni
azygos vein. From the size point of view, it is considered arteriosi sinister, Rr. collaterales ventriculares dextri and
as the largest branch of the coronary sinus. It proceeds Rr. septales sinistri, while the caudal one gives the Rr.
cranially within the coronary groove as the R. circumflex collaterales proximales sinistri and Rr. collaterales distales
sinister. Then after, It continues its course, crossing the sinistri (Figs.1, 8/4 , 3, 5, 10/7, 5/6).
caudal end of the conus arteriosus to reach the beginning
of interventricular paraconal groove where it continues R. Coni Arteriosi Sinister: The left branch of the conus
ventrally  towards  the apical cardiac notch as the R. arteriosus is the smallest branch of the parent vessel. It
interventricularis paraconalis (Figs.1, 8/1, 3, 7/3, 10/5). emanates from the cranial aspect of the interventricular

R. Circumflexus Sinister: The left circumflex branch is paraconal groove. It runs cranio-dorsally to terminate by
that part of the great cardiac vein, which lies within the 2-3 fine tributaries, which drain the wall of the conus
left part of coronary groove. It is about 2, 5-3 cm long. It arteriosus and the adjacent area of the right ventricle
pursues cranially on the auricular surface of the heart (Figs. 7, 8/7, 11/5).
undercover of the left auricle. Along its course the left
circumflex branch gives off; an Atrial branch from its Rr. Collaterles Proximales Sinistri: The left proximal
dorsal surface and ventricular branches from its ventral collateral branches arise from the caudal aspect of the
aspect (Figs. 5/1, 6/3). parent vessel. They are 2-3 in number and run caudo-

R. Atrii Sinister: The left atrial branch arises as a single surface of the left ventricle ( Figs.1, 8/5 , 5, 7/8).
vessel from the dorsal aspect of the parent trunk in 80%
of the examined cases while. It is represented by 2-4 fine Rr. Collaterles Distales Sinistri: The left distal collateral
branches in the reminder of cases. It passes dorsally, branches are 4-6 in number. They emanate from the middle
crossing the  deep  face  of the auricle to drain its wall and distal part of the caudal aspect of the interventricular
(Fig. 5/6). paraconal vein. They pass caudoventrally, crossing the

Rr. Proximales Venticulares Sinistri: The left They anastomose with the terminal branches of the Vena
ventricular proximal branches are 2-4 short vessels, cordis media and Vena cordis cuadalis (Figs.1, 8/6, 5, 7/9).
released from the ventral aspect of the R .circumflexus
sinister. They pass ventrally on the auricular surface of Rr. Collaterales Ventriculares Dextri: The right
the left ventricle to drain its proximal third. In 20% of the ventricular collateral branches originate from the cranial
examined specimens the left ventricular proximal branches aspect of the parent vessel, in an alternating manner with
appear more longer and extend more ventrally to the apex their corresponding of the left side. They are 2-5 weak
of the heart. They receive blood from the middle and distal branches, pass cranio-ventrally to drain the auricular
third of the auricular surface of the left ventricle (Figs.1, surface of the right ventricle (Figs. 1/7, 8/8, 11/6).
8/3, 3, 10/6, 5, 7/5). 

R. Interventricularis Paraconalis: The interventricular 7-10 stout vessels which spring from the deep face of the
praconal branch is considered as the direct continuation interventricular paraconal branch. They pass deeply
of R. circumfleux sinister. It passes cranio-ventrally within through the left border of the interventricular septum to
the interventricular paraconal groove and in company drain the left half of the septal wall. 
with the same named artery. On reaching the right
ventricular border of the heart, it gains the apical cardiac Vena Cordis Media: The middle cardiac vein releases from
notch  where  it anastomoses with  branches  of  the  vena the lateral aspect of the initial part of the coronary sinus,
cordis caudalis and vena cordis media. Along its course It proceeds ventrally within the interventricular
it gives off; R. coni arteriosi sinister, Rr. collaterales subsinuosal groove being related deeply to the

interventricularis paraconalis is substituted by double

paraconal vein at the proximal end of interventricular

ventrally to drain the proximal third of the auricular

wall of the left ventricle to drain its middle and distal third.

Rr. Septales Sinistri: The left septal branches are about
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interventricular subsinuosal artery. It continues its course In 40% of the examined specimens, the vena cordis
to reach the apex of the heart where it terminates by two caudalis is represented by two large branches (Fig. 5/3, 4)
small tributaries (Fig. 9/6, 7) that anastomose with the which arise by a common stem from the coronary sinus.
terminal branches of the interventricularis paraconalis of These branches flank the intermedius ventricularis sinister
the vena cordis magna. Along its course the Vena cordis of the left circumflex artery. In other cases (20%) this
media gives off; Rr. collaterles proximales dextri, Rr. vessel arises with the vena cordis magna by a common
collaterles distales dextri, Rr. collaterales ventriculares stem from the coronary sinus. These branches flank the R.
sinistri as well as the Rr. septales dextri (Figs. 2, 3, 6, 7, 9, intermedius ventricularis sinister of the left circumflex
10/2 , 4/6 ). artery. In other cases (20%) this vessel is seen to arise

Rr. Collaterles Proximales Dextri: The right proximal coronary sinus (Figs. 1, 5, 8/2 , 2/6 , 3, 6, 7/4 , 9/8 , 10/3 ).
collateral branches are 3-4 in number, originate from the
cranial aspect of the middle cardiac vein at the proximal Vena Semicirumflexa Dexter: The right semicircumflex
and middle thirds of the right ventricle. They pass vein arises from the cranio-lateral end of the right atrium.
cranioventrally to drain the proximal and middle thirds of It passes cranially above and parallel to the right and
the atrial surface of the right ventricle (Fig.2, 9/3) cranial parts of Sulcus coronarius. Then it turns to the left,

R. Collaterals Distales Dextri: The right distal collateral the right atrium and the conus arteriosus by giving off
branches are 2-4 in number, spring from the cranial face of two small branches, R. coni arteriosi dexter and R.
the middle and distal thirds of the atrial surface of the aorticus. Along its course this vessel gives off two
right ventricle. (Figs. 2, 9/4) groups of veins; ventricular and atrial. The former group

Rr. Collaterales Ventriculares Sinistri: The left ventricularis dexter and R. distalis ventricularis dexter
ventricular collateral branches emanate from the caudal while the atrial group comprises the Rr.atrii dextri (Figs. 4,
aspect of the middle cardiac vein. They are 2-5 in number 11/1, 6/6 ).
and pass caudodorsally to drain the atrial surface of the
left ventricle (Figs. 2, 9/5). The Ventricular Group

Rr. Septales Dextri: The right septal branches of the proximal branch arises from the ventral aspect of the right
middle cardiac vein are 6-8 in number. They are weaker semicirumflex vein just before its termination. It passes
and shorter than those of the interventricular paraconal ventrally crossing the coronary groove to gain the
branch. They leave the deep surface of the middle cardiac propximal part of the right ventricle where it terminates by
vein and pass deeply through the right border of the 2-3 fine branches. It drains the proximal third of the right
interventricular septum to drain its right half. ventricle as well as the conus arteriosus (Figs. 4/2, 6/7,

From the previous observation, it is obvious that the 11/2).
drainage of the interventricular septum is contributed to
the Rr. septales sinistri et dextri of both interventricular R. Intermedius Ventricularis Dexter: The right
paraconal and middle cardiac veins respectively. ventricular intermediate branch arises from the ventral

Vena Cordis Caudalis: The caudal cardiac vein is a beyond the origin of the preceding vessel. It pursues
considerable vessel that emanates from the ventral aspect ventrocaudally  parallel  to  the  R.   proximalis
of the coronary sinus at the point of connection of the ventricularis  dexter  and reaches the middle segment of
latter with the great cardiac vein. It measures about 3-4 the middle third of the right ventricle. Lastly it terminates
cm. in length. It passes cranio-ventrally on the left by2-3 fine twigs which drain the middle third of the right
ventricular border of the heart to reach its apex where it ventricle.
ramifies by 2-3 fine tributaries. Along its course it The origin of the R. intermedius ventricularis dexter
detaches about 10-14 small branches (Figs.3/5, 10/4) that is variable and inconstant. It was observed in 20% of
drain both sides of the left ventricular border as well as cases. This branch arose in common with the preceding
the apex of the heart. They receive anastomotic branches vein. While in another 20% of cases, it was seen to arise
from both the Vena interventricularis paraconalis and with the R. distalis ventricularis dexter by a common stem
Vena cordis media. from the parent trunk (Figs. 2/7, 4/3, 6/8 , 11/3).

with the vena cordis magna by a common stem from the

covered by the right auricle. It terminates deeply between

includes R. proximalis ventricularis dexter, R. intermedius

R. Proximalis Ventricularis Dexter: The right ventricular

aspect of the vena semicircumflexa dexter about 1-2 cm
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R.  Distalis  Ventricularis   Dexter:   The   right semicircumflexa dexter. They pass dorsally on the wall of
ventricular distal branch is released from the ventral the right atrium to drain its wall (Fig. 4/5).
aspect  of  the  parent  vessel.  It  proceeds ventrally
parallel  to  the long  axis  of   the   heart   towards  its R. Coni Arteriosi Dexter: The right branch to the conus
apex to drain the distal third of the right ventricle. It arteriosus is the terminal branch of the vena
receives an anastomatic branch from the R. intermedius semicircumflexa dexter, it is a slender vessel, runs caudally
ventricularis dexter at its beginning (Figs. 2/8, 4/4, 6/9, to be terminated in the right side of the conus arteriosus.
11/4).

Atrial Group branch of the vena semicircumflexa dexter. It passes
R. Atrii Dextri: The right atrial branches are 2-5 small deeply and caudally between the aorta and the right
branches,  emanate  from  the  dorsal  aspect  of  the  Vena atrium to drain the beginning of the aorta.

R. Aorticus: The aortic branch is the other terminal
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Fig. 1: A photograph showing the distribution of the cardiac vein on the auricular surface 
a- Atrium sinisterum, b-ventriculus sinister, c- ventriculus dexter, d- Atrium dexterum, e-Truncus pulmonalis,
f-Aorta, g- Truncus brachiocephalicus.
1-Vena cordis magna, 2-Rr. Vena cordis caudalis, 3-Rr.proximales ventriculares sinistri, 4-R.interventricularis
paraconalis, 5-Rr.collatrales proximales sinistri,  6- Rr.collatralesdistales sinistri, 7- Rr.collatrales ventriculares
dextri
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Fig. 2: A photograph showing the distribution of the cardiac vein on the arterial surface of the heart of goat.
a-Atrium dexterum, b-ventriculus dexter, c- ventriculus sinister, d- Vena cave cranialis, e- Vena cave caudalis,
f-Vena azygos
1-Sinus coronaries, 2- Vena cordis media, 3- Rr.proximales ventriculares dextri, 4- Rr.collatrales.distales dextri,
5- Rr.collatrales ventriculares sinistri, 6-Vena cordis caudalis, 7- R.intermedius ventricularis dexter, 8-R.distalis
ventricularis dexter
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Fig. 3: A photograph showing the distribution of the cardiac vein on the left ventricular border of the heart of goat
a-Atrium dexterum, b-ventriculus dexter, c- ventriculus sinister, d-Atrium sinisterum, e-Vena azygos, g- Vena cave
cranialis, f- Vena cave caudalis, h- Truncus pulmonalis, i-Aorta.
1-Sinus coronaries, 2- Vena cordis media, 3-Vena cordis magna, 4- Vena cordis caudalis, 5-Ramii of Vena cordis
caudalis, 6- Rr.proximales ventriculares sinistri, 7-R.interventricularis paraconalis 
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Fig. 4: Photograph showing the distribution of the cardiac vein in the right ventricular border of the heart
a-Atrium dexterum, b-ventriculus dexter, c- ventriculus sinister, d- Vena cave caudalis, e- Vena cave cranialis.
1-Vena semi circumfleus dexter, 2-- Rr.proximales ventriculares dexter, 3- R.intermedius ventricularis dexter, 4-
R.distalis ventricularis dexter, .5- Rr. atria dextri , 6- Vena cordis media.
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Fig. 5: Radiography showing the distribution of the cardiac veins (left- right view)
1-R.circumflexus sinister, 2- Vena cordis caudalis, 3-Ist branch of Vena cordis caudalis, 4-2  branch of Vena cordisnd

caudalis, 5- Rr.proximales ventriculares sinistri, 6- Rr. atria sinistri, 7- R.interventricularis paraconalis, .8-
Rr.collatrales proximales sinistri, 9-Rr. collatrales distales sinistri, 10- Vena azygos
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Fig. 6: Radiography showing the the distribution of the cardiac veins (cranio-caudal view)
a-Auricular dextra, b- Ventriculus sinister, c-Ventriculus sinister,
1- Sinus coronaries, 2- Vena cordis media, 3- R.circumflexus sinister, 4- Vena cave caudalis, 5- R. interventricularis
paraconalis, 6- Vena semi circumfleus dexter, 7- R.proximales ventriculares dexter, 8- R.intermedius ventricularis
dexter , 9-R.distalis ventricularis dexter, 10- Vena azygos
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Fig. 7: A cast showing the distribution of the cardiac vein on the auricular surface of the heart of goat.
1- Sinus coronaries, 2- Vena cordis media, 3-Vena cordis magna, 4- Vena cordis caudalis, 5- Rr.proximales
ventriculares sinistri, 6- R. interventricularis paraconalis, 7-R.coni arteriosi sinistri, 8- Rr.collatrales proximales
sinistri, 9- Rr. collatrales distales sinistri, 
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Fig. 8: A cast showing the distribution of the cardiac vein on the auricular surface of the heart 
a-Atrium dexterum, b-ventriculus dexter, c -Truncus pulmonalis -d- Vena cave cranialis, e-Vena azygo.
1-Vena cordis magna, 2- Vena cordis caudalis, 3- Rr. proximales ventriculares sinistri, 4- R. interventricularis
paraconalis, 5- Rr. collatrales proximales sinistri, 6- Rr. collatrales distales sinistri, 7- -R. coni arteriosi sinister, 8-
Rr.collatrales ventriculares dextri.
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Fig. 9: A cast showing the distribution of the cardiac vein in the arterial surface of the heart
a-Atrium dexterum, b-ventriculus dexter, c- Vena cave caudalis, -d-Vena cave cranialis, e-Vena azygo.
1- Sinus coronaries, 2- Vena cordis media, 3 - Rr.collatrales proximales dextri, 4- Rr. collatrales distales dextri, 5 -Rr.,
collatrales ventriculares sinistri, 6- R. terminalis cum vena cordis media, 7- R. terminalis cum vena cordis media,
8- Vena cordis caudalis
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Fig. 10: A cast showing the distribution of the cardiac veins on the left ventricular border of the heart.
a- Vena azygos, b- Vena cave caudalis, c- Vena cave cranialis, d-Truncus pulmonalis.
1- Sinus coronaries, 2- Vena cordis media, 3- Vena cave caudalis, 4-Rr.breves cum Vena cave caudalis, 5- Vena
cordis magna, 6- Rr.proximales ventriculares sinistri 7- R. interventricularis paraconalis
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Fig. 11: A cast showing the distribution of the cardiac veins in the right ventricular border of the heart.
a- Atrium dexterum, b-ventriculus dexter, c-Conus arteriosus, d-. Vena cave cranialis
1-Vena semi circumfleus dexter, 2-- Rr. proximales ventricularis dexter, 3- R.intermedius ventricularis dexter, 4-
R.distalis ventricularis dexter, 5- R.coni arteriosi sinister, 6- Rr.collatrales ventricularis dextri

DISCUSSION The present investigations revealed that the

As is shown by the values recorded in the current contoured cylindrical vessel. Also in goats, Yadm and
work, the cardiac veins in the goat are generally like that Gad [11] described it as a relatively long sinus that
of other ruminants and swine [9] , buffalo[10] and sheep derived from the caudal portion of the right atrium.
[2]. Although, Besoluk and Tipirdamaz [1] have suggested

coronary sinus in the goat was described as a well-
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that the coronary sinus is the continuation of the left On the other hand, in goat [11], in swine [9], canine
azygos vein. In these respect, Mickibben and Christensen and human [20] and sheep [2] only two tributaries; Vena
[12] reported a relatively long sinus in cattle, sheep and cordis magna and Vena cordis media were described as
swine, a short tube in canine. Nickel et al. [9] defined this the origin of the vena cordis caudalis from the vena cordis
sinus as a collecting chamber in ox, tubular in pig, magna. in equine and canine [9], donkey Yadm [19] and
collecting vessel in dog and cylindrical dilatation in horse. camel [14, 15] the Vena oblique atria sinister was also
Hegazi [13], hemmoda [14] and Karkoura [15] defined this observed in addition to the other two tributaries of the
sinus as a dilatation of the right atrium in camel. James coronary sinus. 
[16] and Miller et al. [17] considered the coronary sinus as In regard to the origin of the Vena cordis magna in
a dilated terminal end of the Vena cordis magna in canine. domestic animals [9, 23] and camel [14, 15], the great
However, Schummer [18] and Yadm [19] stated that the cardiac vein was the direct continuation of the coronary
coronary sinus is absent in equine. sinus, the result which could not be applied here as this

In  our  findings,  the   length   of   the  coronary vein was seen to originate from the coronary sinus at the
sinus ranged    from    15- 20  mm   but   in   other   breed commencement of the azygos vein and the latter vessel
of  goats,  Yadm  and  Gad  [11]  mentioned  that  the was considered as the direct continuation of this sinus.
length  of  the  coronary  sinus  was   20-25   mm  and However in rabbit, Kresakova et al. [24] recorded that the
Nickel et al. [9] mentioned that its length is 20-30 mm in great cardiac vein opened into the left cranial vena cava.
dog and pig, 35-50 mm in the ox and 30-55 mm in horse. The present work showed that the great cardiac vein,
Maric et al.[20] added that the length of human coronary was passed in the coronary groove as R. circumflexus
sinus  varied  from  21  to  45  mm   and   in   canine  from sinister then continued within the interventriccular
10-30 mm. paraconal groove as the R. interventricularis paraconalis,

The Valvula Sinus coronaruis was described in our the result which simulates that was mentioned in ox, pig
work as a cresentic well- distinct valve that found at its and horse [9] while, the R. circumflexus sinister has been
entrance to the right atrium, the result which simulates neglected in their description in dog and cat. But in
that in cattle, swine and equine [18] , in canine [17, 21] and rabbits, the last branch was consider one of the two
camel [14, 15]. Whereas, Truex and Angulo [22] detected branches of the great cardiac vein [24].
the presence of one or two poorly developed valves in In the present work the various branches of the R.
canine and human. interventricularis paraconalis were also reported in goat

The line of division between the coronary sinus and by Hegazi [25] and Besoluk and Tipirdamaz [1], in sheep
the great cardiac vein, in ruminants and swine was by Aksoy et al. [2], in domestic animals by Nickel et al. [9]
indicated by the origin of the Vena azygos sinister [9], and in camel by Hemmoda [14]and Kakoura [15].
while, in equine, canine [9] and camels [14, 15] the vena The Vena cordis media was one of the large
oblique atria sinistri is the line of demarcation between tributaries of the coronary sinus, the result which has a
such sinus and the great cardiac vein as the left azygos great resemblance to that of ruminants, swine and canines
vein absent in these animals. On the other hand, our [9]and camel [14, 15].However, this vessel opens
results considered that the vena cordis magna was the independently into the right atrium in sheep [26]and in
line of demarcation between the sinus coronaries and the horse, Nickel et al. [9], Schummer [18], Hoffmann
vena azygos sinister as the latter vessel was considered [27].While, in camel, Hegazi [13] and Smuts and
the direct continuation of the coronary sinus. Beznuidenhout [28] stated that the vena cordis media

Regarding the various tributaries of the coronary opens either in the right atrium directly or joins the
sinus in goat and other domestic animals, Nickel et al. [9] coronary sinus.In the present work, there are anastomosis
reported that these tributaries had showed high degree of between the vena cardis media and the praconal branch of
variability in their origin and number. The constant great cardic vein in agreement with Gómez and Ballesteros
tributaries were the middle and great cardiac veins. Our [29] in pigs.
results showed three tributaries that arose from the In regard to the origin and distribution of Rr.
coronary sinus; Vena cordis magna, Vena cordis media septales, our results emphasized sinistri of the R.
and Vena cordis caudalis like that in ruminants [9]and in interventricularis paraconalis that drain the left half of the
buffalo [10, 14]. septum  and  the  Rr.  septales  dextri  of  the   Vena  cordis
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