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ABSTRACT

BACKGROUND
The sinoatrial nodal artery is anatomically significant because it is the landmark for the identification of the sinoatrial node (SA
node), which is the natural pacemaker of heart. Origin of the SA nodal artery is highly variable. Its close relation with the atrium
may lead to iatrogenic injury and ischaemia to SA node causing arrhythmias.

The aim of the present study is to assess the normal anatomy and variations of SA nodal artery by studying the number, origin,
course, length and distance of its origin from the ostium of parent artery.

MATERIALS AND METHODS

This descriptive study was done on 75 embalmed hearts stored in the Department of Anatomy at Government Medical College,
Kottayam, during the period 2016 - 2017. Any heart with clearly visible abnormalities was excluded from the study.

Dissection was carried out as follows- The pericardium was stripped off. RCA, LCA and their branches to SA node were dissected
from their origin to termination. The number, point of origin and course of SA nodal artery were studied. The length and distance
of origin from the ostium of parent artery were measured with the help of a measuring scale.

RESULTS

In the study, the artery to SA node was single in 70 hearts (93.33%). Double SA nodal artery was noted in 5 hearts (6.67%). In 60
hearts, it originated from RCA (80%), in 9 hearts from circumflex branch of LCA (12%). In one heart SA nodal artery took origin
from left coronary artery, where the artery trifurcated into circumflex, left anterior descending and SA nodal. Precaval course was

the most common (60%).

CONCLUSION

A thorough knowledge of anatomy and variations of the artery would help cardiologists to take necessary precautions to prevent

ischaemia of the SA node, atrial walls and atrial septum.
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BACKGROUND
The sinoatrial nodal artery is anatomically significant,
because it is the landmark for the identification of the
sinoatrial node (SA node), which is the natural pacemaker of
heart. The artery of SA node is an atrial branch distributed to
both atria, mainly the right. Origin of the SA nodal artery is
highly variable. In most of the cases it is a branch of right
coronary artery (RCA), but in 35% cases it may arise from
circumflex branch of left coronary artery (LCA). During its
course, SA nodal artery (SANA) passes back in the groove
between right auricular appendage and aorta. Then it divides
into branches around the base of superior vena cava.l

Most of the previous studies reported a single SA nodal
artery. In such cases, compensation cannot occur if it is being
cut off or occluded. Ischaemia can cause arrhythmias like
atrial flutter or sick sinus syndrome.
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In addition, the close relationship of the artery with the
atrium can result in injury during atrial surgery.

Considering the variability of SA nodal artery and its
susceptibility to injury during surgery, we decided to
investigate the anatomy of the artery in normal human
hearts.

The aim of the present study is to assess the normal
anatomy and variations of SA nodal artery by studying the
number, origin, course, length and distance of its origin from
the ostium of parent artery.

MATERIALS AND METHODS

A total of 75 embalmed hearts of both sexes between the ages
of 20 - 70 years stored in the Department of Anatomy,
Government Medical College, Kottayam were used for this
study during the period 2016 - 2017. Any heart with clearly
visible abnormalities was excluded from the study.

Dissection was carried out as follows:

The pericardium was stripped off. RCA, LCA and their
branches to SA node were dissected from their origin to
termination. The number, point of origin and course of SA
nodal artery were studied. The length and distance of origin
from the ostium of parent artery were measured with the
help of a measuring scale.
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RESULTS

1) Number of SA Nodal Artery
In 70 cases, the artery was found to be single vessel
(93.33%) which supply SA node. Dual blood supply was
seen in 5 cases (6.67%).

2) Origin of SA Nodal Artery

ORIGIN OF SANA
1.33% 6.67%

= RCA
mLCx
= CA
m DOUBLE SANA

Table 1

Among 75 hearts studied, SA nodal artery originated from
RCA in 60 cases (80%). In 9 hearts (12%), it was found to be
arising from Circumflex branch of LCA (LCx). In one heart,
SANA originated directly from trunk of LCA (1.33%). In this
case, the LCA trifurcated into LCx, SANA and Left Anterior
Descending artery (LAD). In 5 hearts, SA node was supplied
by both RCA and LCx (6.67%).

3) Average distance of Origin of SANA from Ostium of
RCA and LCx

Artery Mean Distance from Range
Ostium
SANA from RCA 1.68 cm 0.1-44cm
SANA from LCx 0.88 cm 0.2-2.8cm
Table 2

Most of the SANA originated from proximal part of RCA
and LCx. In case of right SANA, the origin was proximal to
origin of right marginal artery in all the hearts. In one heart,
one atrial branch of RCA bifurcated into SANA and then
distributed to right atrium. The SANA originated from trunk
of left coronary artery showed a distance of 0.2 cm from left
coronary trunk.

4) Length of the Artery

Artery Mean Length Range
SANA from RCA 345cm 1.5-55cm
SANA from LCx 4.83 cm 3-58cm

Table 3

Average length of SANA was more on the left side,
because the artery travelled more distance to reach SA node.
In case of double SANA, mean length of SANA from LCx was
4.8 cm and from RCA was 3.5 cm. The length of SANA from
the trunk of LCA measured 5.8 cm.

5) Course of SANA in Relation to the Root of SVC

Relation to SVC No. of Hearts Percentage (%)
Precaval 45 60%
Retrocaval 23 30.6%
Pericaval 8 10.6%
Table 4
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DISCUSSION

Since the original description given by Keith and Flack
(1907), the SA node has been known to have a special arterial
supply.2

Sow et al studied SA nodal artery by injection dissection
method and found that it was solitary artery in 88.89% of the
cases and double in 11.11% cases.3 In the present study, 70
SANAs (93.33%) were found to be solitary and 5 (6.67%)
were dual arteries.

Saremi et al reported that a single Sinoatrial nodal artery
arose from RCA in 65.7% cases and from LCx in 27.4% cases,
dual blood flow was noted in 5.9% cases.*

Origin of SANA was reported by several authors
previously.

SL Name of SANA from | SANA from | SANA from

No. Author RCA (%) LCx (%) | both (%)
Lakshmi

1 Ramanathan5 >3 42 4.33

2 Divyaprakash® 57.2 40.14 2.66

3 Futami C7 73 3 23

4 Berdajs8 66 34 0

Abdur Rafe

5 Abdul Waheed® 71.25 28.75 0

6 | Shilpa Bhimallil® 66.6 25 3.5

7 Present study 80 12 6.67

Table 5. Origin of SANA compared with Previous Studies

In all studies, SANA was found to be originating from RCA
in most cases. The second most common origin was from LCx.
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Our study also showed similar finding. We found SANA
originating from trunk of LCA in one heart (1.33%). In this
case the LCA trifurcated into Left Anterior Descending (LAD),
LCx and SANA.

In cases of dual origin of SANA, the most common pattern
was one branch arising from RCA and the other from LCx.
Such dual supply would prevent ischaemia in vaso-occlusive
disease of one of the coronary arteries. When a single artery
supplies the SA node, there is more chance of ischaemia
leading to sick sinus syndrome.

We did not observe any extra cardiac origin of SANA. This
finding is similar to Onciu M et al.11 But Jose Roberto Ortale et
al and some other authors reported extra cardiac origin of
SANA, in which the SA nodal artery arose from arteries other
than coronary arteries. They also reported cases with 3 SANA
(2%) in their study.12

Futami et al reported 23% incidence of dual irrigation to
SA node in Japanese population. It may be considered as a
variation with a particular ethnic group. The presence of such
anatomical variation like dual blood supply should be
carefully evaluated preoperatively to prevent iatrogenic
injury to one of the branches.

James (1961) had described the origin of SANA directly
from the aortic sinuses.!3 Interventional cardiologists must
be aware of the presence of multiple ostia in anterior aortic
sinuses before doing procedures like right ventriculotomy for
ventricular septal defect or pulmonary stenosis.

According to Anjali Sabnis et al, the mean distance
between the origin of SANA and origin of RCA was 35 mm.
The average length of Right SANA was 35 mm. The mean
length of SANA from LCx was 70 mm.14

Saremi et al found the distance between ostium of LCx
and Left SANA ranged from 2 - 35 mm.*

Ortale et al reported that the longest distance between
the ostium of RCA and origin of SANA from RCA is 48.6 mm.

But the study done by Ozturk et al proved that longest
distance was 62 mm between the ostium of RCA and origin of
SANA.15

In the present study, we could observe a wide variation in
the distance between the site of origin of SANA and ostium of
RCA. The mean distance of origin from RCA measured was
1.68 cm and the longest distance measured was 4.4 cm. In
one case, the artery was just proximal to the origin of right
marginal artery. The mean distance from ostium of LCx was
0.88 cm.

The mean length of SANA from RCA was 3.45 cm and that
from LCx was 4.83 cm. The longest SANA was from LCA and it
measured 5.8 cm.

Long Jiang Zhang et al classified SANA into 3 types (Right,
Left, Posterior) and 9 subtypes (Precaval, Pericaval and
Retrocaval) according to its origin and termination.16

In the present study, course of the SANA was noted. It was
found that Precaval course was most common in the present
study. It was observed in 45 SANA (60%). Retrocaval course
was the second most common (23 hearts- 30.6%). Pericaval
course was seen in 10.6% cases (8 hearts). Retrocaval course
of RCA is rare, because the Right SANA has to take a
developmental turn of nearly 180° in between the aorta and
SVC if it becomes retrocaval.

Kon and Associates reported that a good exposure of the
mitral valve and its subvalvular apparatus was obtained by
superior trans-septal approach.1? According to Smith CR, this
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approach may lead to injury to SANA as the incision passes
through the postero-superior border of interatrial septum.!8

Further study on this is done by Berdajs. He confirmed
that SANA crosses the postero-superior border of inter-atrial
septum in 54% cases. He selected the SVC and posterior
inter-atrial sulcus as landmarks to describe the course of
SANA. Posterior inter-atrial sulcus indicates postero-superior
border of inter-atrial septum. The septum was crossed by all
left SANAs. Among right SANAs, retrocaval and pericaval
arteries were prone to surgical trauma. Precaval course of the
artery is considered to be safe.8

Nerantzis and Avgoustakis described the presence of a
long “S” shaped artery in 8% of all hearts.1® The artery arose
from postero-lateral part of LCx below and behind the left
auricle. It passes posteriorly between the left auricle and
ostium of left pulmonary vein. Then it passes anteriorly close
to anterior wall of left atrium. The artery is at high risk of
intraoperative damage during Cox-Maze surgery for atrial
fibrillation.20

As the SANA is highly variable, a thorough knowledge of
its anatomy would help cardiologist in
interpretation of coronary angiogram. Nerantzis et al
observed that SANA supplies atrial myocardium and septum
in 59% cases.2! Any interruption of blood flow in the artery
may lead to ischaemia and infarction of atrial wall and
septum.

accurate

CONCLUSION

In our study, the artery to SA node was single in 70 hearts
(93.33%). Double SA nodal artery was noted in 5 hearts
(6.67%). In 60 hearts, it originated from RCA (80%), in 9
hearts from circumflex branch of LCA (12%). In one heart, SA
nodal artery took origin from Left coronary artery where the
artery trifurcated into Circumflex, Left anterior descending
and SA nodal. Precaval course was the most common (60%).
A thorough knowledge of anatomy and variations of the
artery would help cardiologists to take necessary precautions
to prevent ischaemia of the SA node, atrial walls and atrial
septum.

List of Abbreviations

RCA- Right Coronary Artery; LCA- Left Coronary Artery; LCx-
Circumflex branch from LCA; SANA- Sinoatrial Nodal Artery;
SVC- Superior Vena Cava.
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