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INTRODUCTION 

The main physiological function of the coronary veins is 

to return deoxygenated blood from the myocardium to the 

chambers of the heart. The majority of the blood flow 

enters the coronary sinus, which drains into the right 

atrium. There is high variability in the anatomy of the 

human coronary venous system. The heart is drained by 

the coronary sinus and its tributaries, anterior cardiac 

veins and the smallest cardiac venous system (thebesian 
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ABSTRACT 

 

Background: Knowledge of the coronary sinus venous anatomy is an important factor because of its relevance in 

electrophysiological procedures such as chronic resynchronisation therapy, mapping and ablation of arrhythmias. The 

advent of advanced invasive and interventional cardiac treatment and management tools for common disorders like 

heart failure has made understanding of coronary sinus anatomy necessary. The aim was to study the angiographic 

anatomy of coronary sinus and its tributaries in adult Kashmiri population and provide anatomical basis for 

cannulation of coronary sinus and its tributaries. 

Methods: Authors analysed the levophase angiogram of 150 subjects undergoing routine coronary angiography in the 

right anterior oblique and left anterior oblique view with the necessary caudal or cranial angulations. 

Results: The coronary sinus was formed by the union of GCV+LMV in 93.3% of subjects and by the union of 

GCV+PLV in 6.7% of subjects. The GCV and the MCV were the most consistent tributaries present in all the 

subjects. The mean length of CS was 71.70±9.7 mm when it was formed by GCV+LMV and 70.18±14.98 mm in case 

of GCV+PLV. The diameter of the CS ostium was 8.48±1.21mm. The mean diameter of GCV was 2.90±1.24 mm, 

MCV was 2.76±1.08 mm, LMV was 2.23±0.51 mm and the PLV was 2.25±0.53 mm. The opening angle of GCV was 

obtuse in all the cases, MCV drained at an acute angle in 62% subjects and LMV draining angle was acute in 31.33% 

cases. The valve of the CS was present in 32.7% subjects and absent in 67.3% subjects. The tortuosity was absent in 

75.3%. The distance between CS ostium and the ostium of the vein ideal for lead implantation was between 10-40 

mm in 76% subjects. 

Conclusions: The basic knowledge of coronary sinus and its tributaries play a significant role during 

electrophysiological procedures. The data obtained from the study can be utilised by interventional cardiologist for 

cannulation of coronary sinus in Kashmiri population.  

 

Keywords: Coronary sinus, Great cardiac vein, Left marginal vein, Middle cardiac vein, Posterior vein of left 

ventricle 
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veins). The coronary venous system is not affected by 

atherosclerotic disease and its dense meshwork with 

numerous interconnections allows blood to return to the 

heart via numerous pathways. Tori1 was the first to 

describe the coronary venogram in 1952. The coronary 

venous system is important in many electrophysiological 

procedures, including arrhythmia ablation, biventricular 

pacing, and for deployment of an array of cardiac 

devices.2-4  

Coronary sinus anatomy 

The majority of cardiac veins drain into the wide 

coronary sinus. The length of the coronary sinus varies 

from 3.0-5.5cms and is dependent on the site of the 

drainage of the posterolateral vein.5 The sinus opens into 

the right atrium between the opening of the inferior vena 

cava and the right atrioventricular orifice, the opening is 

guarded by an endocardial fold (semilunar valve of the 

coronary sinus / thebesian valve). The valve may vary in 

size or be completely absent.6. It is clinically important 

because it is often an obstruction to catheters in 20% of 

patients.7 The coronary sinus ostium is 5-15 mm in 

diameter and is located on the posterior interatrial septum 

anterior to the eustachian ridge and valve and posterior to 

the tricuspid annulus.8 The most common use of the 

cardiac venous system is the placement of left sided 

pacing leads in cardiac resynchronization therapy. A 

pacing lead is delivered through the right atrium into the 

coronary sinus ostium. A thorough understanding of the 

location, tortuosity, size and branching angles of human 

venous anatomy is important for designing devices in 

order to obtain optimal pacing positions in different 

individuals. The recording of local electrograms from 

within the coronary venous system can indicate various 

arrhythmias, which can be considered as potential 

ablation target sites for left-sided accessory pathways.9-11 

The coronary sinus has also been used to deliver ablation 

therapy.12-15 

Tributaries of coronary sinus: 

Anterior interventricular vein and the great cardiac vein 

The anterior interventricular vein ascends in the anterior 

inter ventricular groove parallel to the left anterior 

descending coronary artery continues as the great cardiac 

vein runs along the left atrioventricular groove parallel to 

the left circumflex coronary artery terminating into the 

coronary sinus. It is the most anterior vein seen in the 

right anterior oblique projection (RAO). It receives 

tributaries from the left atrium and both ventricles 

including the large left marginal vein, along the lateral 

border of the heart and the posterior left ventricular 

branch (also known as the posterolateral branch). 

Defibrillation coils have been implanted within the 

coronary venous system, specifically within the anterior 

interventricular and middle cardiac veins. Placement of 

the coils within the venous system was found to lower 

defibrillation thresholds significantly.16,17 

The lateral veins 

The veins on the free wall of the left ventricle are 

commonly known as the lateral veins, the left marginal 

veins, or the obtuse marginal veins. The lateral veins 

most often provide the optimal pacing position for left-

sided pacing leads.18 It is also important to understand the 

anatomy of the nearby left phrenic nerve as phrenic nerve 

stimulation is one of the known complications associated 

with left-sided pacing and has been reported to occur in 

up to two-fifths of patients undergoing cardiac 

resynchronization therapy.19 

Posterior vein of the left ventricle 

The posterior vein of the left ventricle is found on the 

diaphragmatic surface of the left ventricle a little to the 

left of middle cardiac vein. It drains the lateral and 

diaphragmatic walls of the left ventricle and opens into 

the centre of the coronary sinus but sometimes opens into 

the great cardiac vein. The posterior vein of left ventricle 

is the ideal vein to attempt cannulation because it drains 

the free wall of the left ventricle. 

Middle cardiac vein (posterior interventricular vein) 

The middle cardiac vein begins at the cardiac apex and 

runs back in the posterior inter ventricular groove to end 

in the coronary sinus near its atrial end. It is also known 

as the posterior inter-ventricular vein. The middle cardiac 

vein is also one of the most consistently present cardiac 

veins. The middle cardiac vein has been used for the 

placement of defibrillation coils.  

The small cardiac vein 

The small cardiac vein lies in the posterior 

atrioventricular groove between the right atrium and 

ventricle and opens into the coronary sinus near its atrial 

end. The small cardiac vein is not always present in the 

human cardiac venous system.20,21 

Oblique vein of the left atrium 

The oblique vein of the left atrium descends obliquely on 

the back of the left atrium to join the coronary sinus near 

its end. This vein is an embryological remnant of the left 

superior venacava. The vein of Marshall runs along the 

posterior aspect of left atrium towards the left superior 

pulmonary vein and is present opposite the junction of 

the great cardiac vein and the posterolateral vein.22 

Anterior cardiac veins 

The anterior cardiac veins drain the anterior part of the 

right ventricle. Usually two or three, ascend in 

subepicardial tissue to cross the right part of the 

atrioventricular groove, passing deep or superficial to the 

right coronary artery. The anterior cardiac veins carry 
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deoxygenated blood from the right ventricle directly into 

the right atrium. 

Smallest cardiac veins (Thebesian venous system) 

The small cardiac veins are composed of small venous 

branches and drain the subendocardium. The smaller 

cardiac venous system or thebesian vessels are typically 

less than 0.5 mm in diameter and originate from the inner 

layers of the myocardium These vessels are responsible 

for draining one-quarter of the deoxygenated blood used 

up by myocardium and drain directly into their respective 

heart chamber.21,23 

The aims and objectives were to study the angiographic 

anatomy of coronary sinus and its tributaries in adult 

Kashmiri population and to provide anatomical basis for 

cannulation of coronary sinus and its tributaries.  

METHODS 

This study was conducted in the postgraduate department 

of anatomy in collaboration with angiographic centre of 

cardiology department, government medical college 

srinagar. A prestructural proforma was used to collect the 

relevant data. Informed consent was taken. Ethical 

clearance was obtained. The subjects included in this 

study were all of kashmiri ethnicity.  

Coronary angiography was performed with Judkins 

technique via the radial and femoral route using a 5fr TIG 

catheter. Venogram was analyzed in the levophase after 

injection of contrast in the coronary artery ostia. 

Coronary sinus visualization was observed 8-12 cycles 

after contrast injection. A non-ionic contrast agent with 

low osmolarity was used. 

Under the supervision of experienced Interventional 

Cardiologists, the levophase angiogram of the patients 

was analysed undergoing routine coronary angiography 

in the right anterior oblique (RAO) view and left anterior 

oblique (LAO) view with the necessary caudal or cranial 

angulations. A total of 150 subjects were studied.  

The formation of coronary sinus, its length (mms), 

diameter of the coronary sinus ostium (mms), the 

number, dimensions, angulation and position of the 

coronary sinus and of its tributaries were studied. Patients 

allergic to radiographic contrast and the subjects who did 

not gave proper consent were excluded from the study. 

RESULTS 

A total of 150 subjects were included in the study, among 

them102 were male and 48 were female subjects. The 

mean age for females was 56.4±10.22 years (range 40-89 

years) and the mean age of males was 56.1±10.83 years 

(range 30-89 years). The following parameters were 

studied. 

Formation of coronary sinus 

In 140 subjects the coronary sinus was formed by the 

union of great cardiac vein with left marginal vein 

(93.3%). In 10 subjects (6.7%) it was formed by the 

union of great cardiac vein and the posterior vein of left 

ventricle. 

Tributaries of coronary sinus 

The great cardiac vein and the middle cardiac vein were 

the most consistently present veins. They were present in 

100% of subjects. Left marginal vein was present in 

93.3% of subjects followed by posterior vein of left 

ventricle that was present in 86% of the subjects. The 

small cardiac vein was visible in 20% of the subjects and 

the oblique vein of left atrium was present in none. 

Table 1: Tributaries of coronary sinus.  

Tributaries of coronary sinus 
Present in cases 

Number Percentage 

Great cardiac vein 150 100.0% 

Left marginal vein 140 93.3% 

Posterior vein of left ventricle 129 86.0% 

Middle cardiac vein 150 100.0% 

Small cardiac vein 30 20.0% 

Oblique vein of left atrium 0 0.0% 

Table 2: Formation of Coronary sinus. 

CS Length (mm) 
Formation of CS 

GCV + LMV GCV + PLV 

No. of subjects 140 10 

Mean 71.70 70.18 

Std. Deviation 9.714 14.988 

Minimum 48.21 48.22 

Maximum 99.00 87.00 

Std. Error of Mean 0.821 4.740 

Length of coronary sinus 

In the present study, the mean length was 71.70±9.71 mm 

(range from 48.21-99 mm) where the coronary sinus was 

formed by the union of great cardiac vein and left 

marginal vein (140 subjects). While as in the 10 subjects 

in whom the coronary sinus was formed by the union of 

great cardiac vein and posterior vein of left ventricle, the 

mean length of coronary sinus was 70.18±14.98 mm 

(range from 48.22-87 mm). 

Diameter of coronary sinus ostium 

The mean diameter of the ostium in the transverse 

direction was 8.48±1.21 mm (range 5.00-11.20 mm).  
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Diameter of coronary sinus tributaries 

The mean diameter of great cardiac vein was 2.90±0.61 

mm (range 1.24-5 mm), middle cardiac vein was 

2.76±0.69 mm (range 1.08-5mm), left marginal vein was 

2.23±0.51mm (range 1.24-4.50mm) and posterior vein of 

left ventricle was 2.25±0.53mm (1-3.80mm). 

 

Table 3: Dimensions of coronary sinus tributaries. 

Statistics GCV Diameter mm LMV Diameter mm PLV Diameter mm MCV Diameter mm 

No. of subjects 150 150 150 150 

Mean 2.90 2.23 2.25 2.76 

SD 0.613 0.519 0.534 0.695 

Minimum 1.24 1.24 1.00 1.08 

Maximum 5.00 4.50 3.80 5.00 

SE 0.050 0.042 0.044 0.057 

 

Opening angle of major tributaries 

Great cardiac vein drained at an obtuse angle with the 

coronary sinus with mean angle of 114.69° (range 90°-

144°). In 62% subjects middle cardiac vein drained at an 

acute angle (<90°) and in 38% subjects it drained at an 

angle ≥90°. Left marginal vein drained at an acute angle 

in 31.33% subjects and in 68.67% subjects, it drained at 

an angle ≥90°.  

Table 4:  Valves of coronary sinus. 

Coronary Sinus Valve Frequency Percent 

Present 49 32.7 

Absent 101 67.3 

Total 150 100.0 

 

Figure 1: Angiographic RAO: 34 CRA: 1 view of the 

coronary venous system of the heart showing Anterior 

interventricular vein (AIV), Great cardiac vein 

(GCV), Left marginal vein (LMV), Posterior Vein of 

Left ventricle (PVLV), middle cardiac vein (MCV). 

Valve of coronary sinus 

The valve of coronary sinus was present in 49 subjects 

(32.7%) and absent in 101 subjects (67.3%). 

 

Figure 2: Angiographic RAO: 39 CRA: 1 view of the 

coronary venous system of the heart showing 

Tortuosity in posterior vein of left ventricle. 

 

Figure 3: A case of CRT showing lead in the                

coronary sinus. 
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Figure 4: Angiographic RAO: 41 CAU: 4 view 

Showing stenosed coronary sinus. 

DISCUSSION 

The venous phase of the coronary angiography was used 

to examine the anatomy of the venous system of the 

heart. The posterior vein of the left ventricle or lateral 

veins are usually the first choice for lead placement. 

These veins show variation in their position, presence, 

size, and angulation and thus provide multiple options for 

the implanter. The posterolateral vein is the ideal vein to 

attempt cannulation as it drains the free wall of the left 

ventricle. In case of difficult coronary sinus anatomy 

lateral tributaries of the anterior interventricular vein and 

middle cardiac vein can be used to pace the left 

ventricular free wall.24 In the present study we made an 

attempt to understand the basic angiographic anatomy of 

the coronary sinus and its tributaries. 

The present study was conducted on 150 subjects out of 

whom 102 were males with the mean age of 56.1±10.83 

years (range 30-89years), and 48 females with the mean 

age of 56.4±10.22 years (range 40-89 years).  

Formation of coronary sinus 

In the present study we have observed the formation of 

the coronary sinus by the union of great cardiac vein with 

the left marginal vein in 93.3 % (140 subjects) and by the 

union of great cardiac vein with the posterior vein of left 

ventricle in 6.7% (10 subjects). However, author don’t 

observe great cardiac vein directly ending into the right 

atrium. A study conducted by Manoranjitham R noted the 

formation of coronary sinus under the following types.25 

Type I: when the great cardiac vein joins with left 

marginal vein to form coronary sinus (present in 93.33% 

of our specimens). 

Type II: when the great cardiac vein joins with posterior 

vein of left ventricle to form the coronary sinus (present 

in 3.33% of our specimens). 

Type III: when the great cardiac vein joins with oblique 

vein of left atrium to form coronary sinus (present in 

3.33% of our specimens). 

Type IV: when the great cardiac vein does not end in the 

coronary sinus and ends directly into right atrium or into 

anterior cardiac vein (not found in present study).  

Tributaries of coronary sinus 

In the present study the great cardiac vein and the middle 

cardiac vein were the two most consistently present 

tributaries of coronary sinus and were observed in all 

subjects (100%). The great cardiac vein has been reported 

to vary considerably in its course. Great cardiac vein and 

middle cardiac vein were also present in all cases in a 

study conducted by Gillard et al.26 In the present study 

left marginal vein was present in 93.3% of the subjects. 

In a study conducted by Ortale J et al, left marginal vein 

was present in 97% specimen.27 Posterior vein of left 

ventricle was observed in 86% of subjects in current 

study, while as it was found in 95% in a study conducted 

by Jongbloed.22 In the present study small cardiac vein 

was observed in 20% of the subjects. 

Length of coronary sinus 

Observations of the present study revealed the mean 

length of coronary sinus 71.70±9.71mm (GCV+LMV), 

70.18±14.98mm (GCV +PLV). It was however lower 

than 108.9±18 mm in the Swiss Plass et al, and higher 

than 39.5 mm Beryl SO et al, and within the reported 

range of 62.8 mm-86.5 mm Doig et al, and Lee et 

al.28,30,31 The wide differences between the findings of 

these studies may be explained by differences in the 

nature of specimen and methodology used, in vivo 

measurements using computed tomography (CT), 

angiography as opposed to formalin fixed cadaveric 

specimens. It is evident that despite the methodological 

differences, CS length varies with population. For 

instance, using imaging, Doig et al, reported a length of 

62.8 mm by angiography in a Canadian study while Plass 

et al, reported a length of 108.9mm by computed 

tomography (CT) in a Swiss population. This population 

variation could be attributed to differences in stature 

which may affect the size of heart and its vessels.28,30 

Diameter of coronary sinus 

In the present study the diameter of the coronary sinus 

ostium was found to be 8.48±1.21 mm (range 5.00-11.20 

mm). In a similar study conducted by Gilard M et al, the 

mean diameter of CS ostium was 6.30±1.9 mm (3.1-

15.1mm).26 Sun JP et al in their study found that the ostial 

diameter was 9.9±2.4 mm (5-19 mm).32 Present results 
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are found to be within the range of various published 

data.13, 26, 32 

Diameter of coronary sinus tributaries: In the present 

study we measure the diameter of the tributaries of 

coronary sinus namely great cardiac vein, left marginal 

vein, posterior vein of left ventricle and middle cardiac 

vein. Our findings are consistent and in range with the 

previous studies done by Gilard M et al, and Ortale J et 

al.26,27 The importance of measuring the diameters of 

these tributaries is to find a vein that is suitable for lead 

implantation.  

 

Table 5: Diameter of coronary sinus tributaries. 

 Present study (Angiographic ) Ortale J 29(Cadaveric ) Gilard M 28(Angiographic) 

GCV 1.24-5 mm (2.90±0.61 mm) 1.2-6.3mm (3.9±1.1 mm) 1.32-6.7mm (3.55±1.24 mm) 

LMV 1.24-4.50 mm (2.23±0.51 mm) 0.8-4.5mm (2.3±0.8 mm)  

PLV 1-3.80 mm (2.25±0.53 mm) 1.0-5.5mm (2.4±1.1 mm) 0.3-6 mm (2.25±1.2 mm) 

MCV 1.08-5 mm (2.76±0.69 mm) 2.1-5.3mm (3.6±0.8 mm) 0.7-6 mm (2.62±1.26 mm) 

 

Valve of coronary sinus 

In the present study the valve of coronary sinus was 

visualized in 32.7% (49 subjects) and absent in 67.3 

%(101subjects). A similar angiographic study conducted 

by Gokhroo RK et al, found no valves in 51% cases, 

valves in anterior, middle and posterior veins in 22% and 

thebesian valves and valve of vieussens in 27%. 

Manoranjitham R.27,33 in his study of 30 cadaveric hearts 

found the presence of valve in 93.33%( 28 specimen) and 

it was semilunar in shape.27,33 In one specimen there was 

a network of fibers in the ostium of coronary sinus and in 

one study valve was absent. 

Opening angle of major tributaries 

In the present study, the draining angle of great cardiac 

vein was obtuse in all the subjects, Ankolekarvrinda H et 

al in their cadaveric study have found the same.34 In 62% 

subjects the middle cardiac vein drained at an acute angle 

and in 38% subjects the draining angle was ≥90°in the 

current study. Gilard M et al, described middle cardiac 

vein joining the coronary sinus perpendicularly near its 

ostium after a consistent 60-90° angle.26 Ankolekarvrinda 

H et al, in their cadaveric study found that in 26(47.27%) 

cases middle cardiac vein drained from right angle, 

25(45.45%) cases drained forming obtuse angle and in 

4(7.27%) cases drained forming an acute angle to 

coronary sinus.34 In the current study, the left marginal 

vein drained at an acute angle in 31.33% subjects and in 

68.67% subjects, left marginal vein drained at an angle 

≥90º.  

Gilard M et al, found the angle of junction between left 

posterior vein and coronary sinus was acute (<90°) in 

43% of cases.26 This acute angulation might create 

technical difficulties in the insertion of a permanent 

pacing lead. The findings of the present study regarding 

the draining angles of various tributaries into coronary 

sinus were concordant with the published data in the 

literature.5,26 

Number of lateral branches 

The number of visible lateral branches on angiography 

ranged between 1 in 18.7% subjects, 2 in 73.3% subjects 

and 3 in 8% subjects. Gokhroo RK et al, in their study 

found total no lateral branches <2 in 34%, 2 in 39% and 

>2 in 27% cases.33 The presence of the lateral branches 

provides various options for proper lead implantation 

while performing various electrophysiological 

procedures. 

Tortuousity of Vein that is ideal for lead implantation: 

Gokhroo RK et al, observed in their study that <2/absent 

curves was present in 65% subjects, 2 curves in 30% and 

>2 curves in 5%.33 In present study no curve was 

observed in 75.3% subjects, 1 curve in 20% subjects and 

2 curves in 4.7%. The distance between the CS ostium 

and the ostium of the vein ideal for lead implantation was 

found to be <10 mm in 4% subjects, in-between 10-

40mm in 76% subjects and >40 mm in 20% subjects. 

Thus, in majority of subjects the ideal vein for 

implantation was available. 

CONCLUSION 

In conclusion, the present study describes the basic 

anatomy of the coronary sinus venous drainage with 

focus on specific anatomical aspects that are encountered 

in invasive and interventional setting in a sample of 

Kashmiri population. The anatomy of coronary sinus and 

its tributaries are important parameters for the 

interventional cardiologists and for clinical research. The 

recognition of the venous tributaries with respect to their 

distribution, dimensions, angulations and tortuosity will 

enable the development of lead positioning tailored to 

each individual patient. 
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