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ABSTRACT: BACKGROUND: Initiation of each heart beat is at sino-atrial (S.A) node and then it 

is transmitted to atrio-ventricular (A.V) node. The nodal arteries usually arise from Right 

Coronary Artery (RCA). The present study would be of use to cardiologists and interventional 

radiologist during invasive & non-invasive procedures. AIMS: The aim of the study is to 

investigate the anatomical variance in nodal arteries in human hearts. MATERIAL & METHODS: 

Study included 110 human hearts of both sexes between the ages of 20 to70 years obtained 

from Maharashtra were dissected to study coronary arteries. The S.A nodal and A.V nodal 

arteries were studied in detail in terms of their origin, course, diameter & length. RESULTS: In 

the study we found that S.A.node was supplied by RCA in 99 hearts and from left coronary 

artery (LCA) in 11 hearts while A.V node was supplied RCA in 77 hearts and by LCA in 32 hearts. 

In one heart it was supplied by both the coronary arteries. CONCLUSION:  The data extracted 

from this study will be helpful for cardiac surgeons during atrial surgical interventions, 

radiologists and anatomists. 
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INTRODUCTION: S.A node is spindle shaped structure present at the junction of superior vena 

cava and right atrium. It acts as a pacemaker which fires at regular interval. The impulses reach 

AV node which is beneath the right atrial endocardium anterior to ostium of coronary sinus and 

directly above the insertion of septal leaflet of tricuspid valve. The main function of AV node is 

modulation of atrial impulse transmission to the ventricles, there by coordinating atrial and 

ventricular contractions1. 

 SA node and AV node are the important structures in the conductive system of the heart. 

The arterial supply to S.A node and A.V node is also considered to be very important. The origin 

of S.A nodal artery is variable, when it comes from RCA it usually comes from anterior stem, 

When comes from LCA it arises from circumflex branch2. During the surgical procedures used in 

the treatment of arrhythmia injury to nodal arteries remains important possibility. So during 

the dissection of coronary arteries nodal arteries were studied in detail in terms of origin, 

course, diameter & length. Such detailed information regarding nodal arteries will be helpful in 

the application of cardiac surgery. 

 

MATERIALS AND METHODS: 110 human hearts of both sexes between the age of 20 to 70 

years were collected from B.J. Medical college and K.J.Somaiya medical college in the period for 

two years. They were numbered serially & fixed in 10% formalin solution. All hearts were 

dissected after the removal of epicardium. The right coronary artery, left coronary artery and 
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their branches to SA and AV node were dissected from origin to termination. The point of origin, 

course, external diameter & length of nodal arteries was studied. The length of nodal arteries 

was measured with the help of measuring scale and external diameter of S.A nodal artery at the 

origin was measured with divider and measuring scale. 

 

RESULTS 

Table No 1. Shows origin of S. A & A.V nodal artery 

 

Origin From S.A nodal artery A.V nodal artery 

Right Coronary Artery 99 hearts ((90%) 77 hearts (70%) 

      Left Coronary Artery 11 hearts (10%) 32 hearts (29.8%) 

Both Coronary arteries - 01 heart (0.96%) 

Total no of hearts 110 110 

 

• Among110, in 99 hearts S.A nodal artery was originated from RCA except in one 

heart where the artery originated from right marginal artery, rests originated from 

circumflex branch of LCA. 

• In 77 hearts S.A nodal artery was originated from RCA, in 32 hearts it is originated 

from circumflex branch of LCA & in one heart it was originated from both coronary 

arteries. 

• Table No 2 shows mean diameter and mean length of nodal arteries 

 

DISCUSSION: S.A node was first described by Keith & Flack in 19073. It is a pacemaker and 

considered very important structure in the heart. The blood supply of this important structure 

has great value due to its functional importance. It usually comes from first part of right 

coronary artery, runs back in the sulcus between right auricle and aorta and branched around 

superior vena caval base. A ramus traverses S.A node and supplies it4. Vascular descriptions of 

nodal arteries have been reported in several published articles in literature and we agree that in 

majority of hearts nodal arteries are given by right coronary artery.  

Table no 3 shows results of various authors5,6,7,8,9. 

 

 Name of author SA nodal  

from 

RCA 

SA nodal  

from LCA 

SA nodal  

from RCA 

& LCA 

AV nodal  

from RCA 

AV nodal  

from LCA 

AV nodal  

from RCA &  

LCA 

1 Shilpa Bhimani5 66.6 % 25 % 3.3 % 80 % 16 % Absent in 3.3 % 

2 Pejkovic B6 63 % 37 % -- 90 % 10 % -- 

3 Hutchinson MC7 50 % 07 %     

4 Lakshmi Raman8 53 % 42 % 4.33 % 72.4 % 27.6 % -- 

5 Futamic9 73 % 3 % 23 % 80 % 10 % 10 % 

6 Present study 90 % 10 % -- 70 % 29 % 0.9 % 

S A Nodal artery A V Nodal artery 

Mean 

Diameter 

Mean Length Mean Diameter Mean Length 

1.1 mm From RCA From LCA 1.2 mm From RCA From LCA 

35 mm 70 mm 2 mm 4 mm 
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 There is high risk for intra-operative damage to S.A node during the superior trans-

septal approach to mitral valve10. The point of origin, length, diameter & course of nodal arteries 

provides important information prior to surgical cardiac procedures. So by keeping this 

importance in mind, the point of origin of S.A.nodal artery was studied by measuring distance 

between origin of right coronary artery and origin of S.A nodal artery. In all hearts it is taking 

origin at mean distance of 35 mm from origin of right coronary artery (photograph no 1) with 

average length of 35 mm & diameter of 1.1 mm. The mean length of S.A nodal artery is 23 mm5, 

12 mm6, 40.1 to 134 mm11 & diameter is 1 mm5,1.7 mm6, 1.1 mm11 within the node. In one of the 

40 autopsy cases S.A nodal artery arose from the terminal part of right coronary artery7.We did 

not notice any such origin from terminal part of right coronary artery.  

 In one heart right marginal artery was arising from right coronary artery much 

proximally. S.A nodal artery took origin from right marginal artery instead of right coronary 

artery (photograph no 3). It traveled around lateral border of right auricle and encircled the 

whole auricle and reached the base of superior vena cava ramifying there and supplying S.A 

node. Such origin from right marginal artery is not yet documented.  

 In 11 hearts (10%) S.A nodal artery was arising from circumflex artery with mean 

length of 70 mm & diameter of 1mm (photograph no 2). In all hearts it traveled from posterior 

aspect of heart and reaches S.A node. None of the heart showed S.A nodal artery coming from 

trunk of left coronary artery.In12% of cases it is arising from trunk12 & mean diameter is 2.2 

mm6. 

 A.V node was first described by Tarawa in 19063. It is a specialized tissue present in the 

posteroinferior region of the interatrial septum near the opening of coronary sinus. It 

electrically connects atrial and ventricular chambers13. The main function of A.V node is 

modulation of atrial impulse transmission to the ventricles, there by coordinating atrial and 

ventricular contractions. It delays the impulse received from S.A node and protect ventricles 

from atrial arrhythmia. The largest posterior septal artery from right coronary artery which is 

given at crux enters the interatrial septum and supplies A.V node. This artery is important 

vessel in the pathogenesis of heart block. Any variation in point of origin, course may provide 

information prior to catheter based interventional cardiac procedure14.  

 With respect to that we have studied point of origin, course, length & diameter of A.V 

nodal artery. We found that A.V nodal artery is arising from RCA in 70% hearts with mean 

length of 2 mm, from circumflex artery in 29% hearts with mean length of 4 mm and from both 

the arteries in 0.9% heart. The mean external diameter is 1.2 mm. The origin of A.V nodal artery 

from right coronary artery is 90%5, 80%8, from left coronary artery is 10% 5,8 & from both 

arteries is 10% 8 with mean diameter of 2 mm5. 

 Awareness of anatomical variants of S.A nodal & A.V nodal arteries may guide the 

cardiac surgeons during cardiac procedures and reduces the risk of damaging them. The 

damage in the form of cut or occlusion will not give chance for repair & so special care should be 

taken to spare the artery during surgery. 

Conclusion: 

 Detail knowledge of nodal arteries & awareness of variations is important from surgical 

point of view. 
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