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Abstract

Introduction: The largest vein of the heart, the coronary sinus also acts as a gateway to the epicardium of
the left ventricle. The venous system of the heart are often overshadowed by the presence of the arteries of
the heart. The venous trunk extending from the vieussens valve to the coronary sinus ostium in the right
atrium is called as coronary sinus. It is about 2-3 cms long. A tremendous increase in the
electrophysiological procedures and transvenous implantations warrant a complete knowledge of the
coronary venous system and its tributaries.

Materials and Methods: About 50 adult human hearts were studied, which were obtained from the
cadavers of the Institute of Anatomy, Madurai medical college, Madurai.(over a period of 3 years) They
were dissected and the formation, course, tributaries and termination of the coronary sinus were studied in
the specimens.

Result: The great cardiac vein and the middle cardiac vein were present in all the specimens. Small
cardiac vein was present in 96% of the specimens and was absent in 4% of the specimens.

Conclusion: The utmost important vein of the heart is the coronary sinus. The tributaries of the coronary
sinus are Great cardiac vein, middle cardiac vein, small cardiac vein, posterior vein of the left ventricle
and oblique vein of the left atrium. The complete knowledge of the anatomy of the coronary sinus and its
tributaries are of great importance in the field of interventional cardiology.

Keywords: Great cardiac vein, oblique vein of Marshall, coronary ostium, middle cardiac vein,
interventricular septum.

Introduction

The coronary sinus is a large, wide venous trunk
which drains the major portions of the heart. It is
in the posterior portion of the atrioventricular
groove.® The coronary sinus is usually considered
to be the continuation of the great cardiac vein
distal to its junction with the oblique vein.? This
junction is guarded by a valve called Vieussens
valve.

Tributaries of Coronary Sinus (CS)

1. Great cardiac vein (GCV)

It starts from the cardiac apex, runs upwards in the
anterior interventricular sulcus to the left end of
the coronary sulcus, where it continues as
coronary sinus.? Its tributaries are vein of the left
atrium and both the ventricles. The orifice of GCV
is covered by vieussens valve.!
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2. Small cardiac vein (SCV)

SCV has the greatest course and opening
variability. It is located in the posterior
atrioventricular groove between right atrium and
ventricle and opens at the right end of the sinus. In
most of people it lies in the posterior part of
coronary sulcus along with right coronary artery.
The SCV commonly drains into the CS at its right
end, or it may drain in to MCV, or it may form a
common trunk with MCV and then drain into CS.
Rarely it drain into right atrium directly. It
receives tributaries from right atrium, right auricle
and right ventricle.1*®

3. Middle cardiac vein (MCV)

It begins from the cardiac apex, passes along the
posterior interventricular groove and terminates at
the right end of sinus. Rarely it terminates into the
right atrium directly. It is also called as posterior
interventricular vein, is the largest proximal
tributary of CS and receives tributaries from the
interventricular  septum and  from  both
ventricles.»3>®

4. Posterior vein of left ventricle (PVLV)

It is present a small distance to the left of MCV
and takes upward course with the posterior
ventricular artery which is a branch of left
circumflex artery. It drains the inferior surface of
left ventricle that opens into the middle of CS but
sometimes into the great cardiac vein.*’

5. Oblique vein of the left atrium (OVLA)

It is called as Marshall Vein which is a remnant of
left superior vena cava lies on the posterior
surface of left atrium and anterior to the left
inferior pulmonary vein opening. This small vein
drains the posterior aspect of left atrium.*®

Embryology of Coronary Sinus

Coronary sinus is formed by the persistent small
channel proximal part of the left common cardinal
vein, where most of the coronary veins empty.®
Around tenth week of development the distal part
of the left common cardinal vein degenerates.®

The remaining part of the left horn of sinus
venosus becomes the oblique vein of the left
atrium. The right horn incorporated into the right
atrium to form smooth portion of the right
atrium.?

The sinoatrial orifice has right and left venous
valves. The left venous valve and the septum
spurium fuse with the developing atrial septum.
The superior part of right venous valve disappears,
the inferior part develops into two parts, the valve
of the coronary sinus and the valve of the inferior
venacava °.

Materials and Methods

Over a period of 3 years, 50 formalin fixed human
cadaveric hearts were dissected and studied in the
Institute of Anatomy, Madurai medical college,
Madurai. A complete study of coronary sinus and
its tributaries were conducted and the results were
tabulated.

Observations

e Great cardiac vein was present in all
specimens and all of which drained into the
coronary sinus.

e Middle cardiac vein was present in all
specimens, of which 92% directly drained
into coronary sinus, 6% formed a common
trunk with small cardiac vein and then
drained into CS, 2% directly drained into
right atrium

e Small Cardiac Vein was present in 96% of
specimens and absent in 4% of specimens.

e The Small Cardiac Vein was two in number
in 2.1% of specimens and it was one in
number in 97.9% of specimens. It drained
into CS in 70.8% of heart specimens, and
formed common trunk with Middle Cardiac
Vein in 6.3% of specimens and drained into
the Middle Cardiac Vein in 22.9% of
specimens.

e The posterior vein of left ventricle was one in
number in 60% of specimens, double in 34%
of specimens, triple vein in 4% of specimens
and five veins in 2% of specimens.
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e The posterior vein of left ventricle was
drained into Coronary Sinus in 98% of
specimens and in 2% of specimens drained
into the Great Cardiac Vein.

o Oblique vein of Marshall was present in all
fifty specimens, all of which drained into
Coronary Sinus at its left end.

« Marginal vein of left ventricle was present in
all fifty heart specimens and single in 98% of
specimens, and double in number in 2% of
specimens. Marginal vein of left ventricle
opened into Great Cardiac Vein in 90% of
specimens and in 10% of specimens drained
into Coronary Sinus.

e The circumflex branch of left coronary artery
runs superficial to the Coronary Sinus in 2%
of specimens, deep in 88% of specimens,
above in 8% of specimens and below in 2%
of specimens.

e The Coronary Sinus lies above the Mitral
valve annulus in all fifty heart specimens.

CS

Posterior vein of
Lt.ventricle |

Posterior vein of
Lt.ventricle 2
Posterior vein of
Lt.ventricle 3

Figure 3.Triple posterior vein of left ventricle

Discussion

1) Von Ludinghausen® reported a single case
in which GCV joined with anterior cardiac
vein that opened into the right atrium.

2) Praveen B found in his study, that in one
case the GCV drained directly into the
right atrium without joining any other
veins and it received normal tributaries
from left atrium and both ventricle. The
CS was normal.

3) The small cardiac vein was present in 46%
of specimens in Adachi study, 94% of
specimens in Ratajczyk-pakalska, 54% of
specimens in ortale" Study, 46% of

Esa specimens in Jongbloed, on the current
\ ; . ?:liggﬂoi :vilquV study SCV was present in 96% specimens.
% 4) Malgorzata Mazur®® et al stated in his
m‘, 21 S study that SCV present in all specimens
Figure 1. MCV draining directly into right atrium and all drained in to the CS directly.

d) Variations of oblique vein of left atrium
1) Adachi (1933) stated in his study that

OVLA present in 98% of specimens.
2) According to Monika cerdrowska
SCV | pinkoz'®, by corrosion casting technique
SeV2 the oblique vein was present in 97% and in

3% it was not present.
MCV 3) According to oliveira'® et al the oblique
vein was present in 87% of heart
specimens and was absent in 13%
K8 specimens.

Figure 1. Double small cardiac vein 4) In Malgorzata Mazur*® corrosion casting
study he found the oblique vein in 97.5%
of specimens, all drained in to CS except
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one specimen which drained in to the
GCV.

e) Posterior Vein of Left Ventricle
In De Valle-Fernandez et al study he stated that in
10.5% of cases the vein was three in number two
in number in 35.5% cases, and in 50% cases it was
one number.

According to Ankolekar vrinda H*
study PVLV was present in 89.1%of specimens.

F) Marginal Vein of Left Ventricle

1) Presence or absence of Marginal vein of left
ventricle

In Ankolekar vrinda H'* found this vein in 78.1%
of specimens.

R.Manoranjitham et al*? stated that marginal vein
of left ventricle present in 93.33%.

Malgorzata mazur et al*® corrosion casting study
found this vein only in 11.25%o0f specimens.

2) Comparison of number of marginal vein of
left ventricle

According to De Valle-Fernandez,this vein was
three in number in 7%,two in number in 37%,0ne
in number in 48%,and absent in 7%.

According to Ortale et al** the left marginal vein
drained in to the GCV in 81% and in CS in19% of
specimens.

Malgorzata Mazur et al*® have indicated 98.75%
specimens drained in to the GCV, and 1.25%in to
the CS.

Conclusion

o Knowledge of the morphology of coronary
sinus and its variations are useful for
cardiologist and cardiothoracic surgeon for
correctly interpreting angiographic data,
stenting procedures and surgical myocardial
revascularization."’

e There are numerous variations of the coronary
sinus, coronary veins and its valves all of
which may affect the degree of myocardial
protection provided by retrograde
cardioplegia.

Coronary sinus anomalies has been recognized
because of its relevance in interventional
cardiology and also due to its association with
other congenital cardiac defects

The diameter of coronary sinus and Great
Cardiac  Vein will help cardiothoracic
surgeons and interventional cardiologist to
choose an appropriate sized catheter. The
length of Coronary Sinus and Great Cardiac
Vein will decide the catheter advancement.
This study highlights the coronary venous
anatomy and its variability in cardiac
resynchronization therapy and
electrophysiological studies.?*

Thereby due to all these clinical significances,
it is concluded that the information obtained
from this study regarding the morphology of
coronary sinus, will help to identify and to
avoid potential complications during cardiac
interventions.
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