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ABSTRACT

Context : Different authors have studied coronary arterial
dominance by different methods like dissection,
corrosion cast, radiographic, perfusion or by heart mass
method. By dissection method different parameters have
been used to determine dominance pattern.

Aim : The present study was aimed at determining
coronary dominance pattern using all the parameters
used by different authors i.e coronary artery giving origin
to posterior interventricular artery, atrioventricular
nodal artery and coronary artery crossing the crux cordis.
A new parameter “coronary artery giving origin to
sinoatrial nodal artery” was also used in the present
study for the first time.

Setting and design : The dominance patterns were
observed by studying the coronary arteries by dissection
method. The findings were compared with each other
and with the findings of other authors.

Materials and Methods :
dissection room cadavers, were dissected meticulously.

50 hearts procured from

Both the coronary arteries were studied, their individual
branches were noted and also followed to their distal
ends to note their detailed course.

Statistical analysis used : Not applicable

Results: The incidence of right coronary arterial
dominance was found to range between 60-78%, left
dominance ranged between 12-24% and co-dominance
was found to be between 10-24%.

Conclusion: Higher incidence of right coronary arterial
dominance was seen by dissection method using any/all
ofthe 4 parameters.

Key Words: Coronary arterial dominance, Co-
dominance, posterior interventricular artery, crux cordis,
SA Nodal artery, AV Nodal artery

INTRODUCTION

Earliest studies on coronary artery dominance were
reported in 1* half of 19" century. Since then there have

been various reports claiming right or left coronary artery
dominance. It has been studied using various methods
like angiography, corrosion casts dissection etc. Various
parameters were used individually in dissection method
to establish the dominance pattern.

Aim

The present study is aimed at studying coronary artery
dominance pattern using following parameters:

Coronaryartery

1. givingoriginto posteriorinterventricularartery
2. crossingthe cruxcordis

3. givingoriginto Atrioventricular Nodal artery

4. givingoriginto Sinoatrial Nodal artery

Abbreviations used

RCA- Right coronary artery, LCA- Left coronary artery,
RCAD- Right coronary arterial dominance, LCAD- Left
PIV- Posterior
interventricular, SA-Sinoatrial, AV- Atrioventricular

coronary arterial dominance,

MATERIALS AND METHODS

A total of 50 adult hearts procured from dissection room
cadavers from Department of Anatomy, preserved in 10%
formalin, were included in this study irrespective of sex.
The right and left coronary arteries (RCA, LCA) were
traced by cleaning the epicardium and fat piecemeal.
Their branches were dissected and the sinoatrial (SA)
nodal, atrioventricular (AV) nodal and posterior
interventricular (PIV) branches were noted. The arteries
were followed to their most distal ends to note if they
crossed the crux cordis.

RESULTS

Findings in case of the right coronary artery were as
follows:

° In 78% hearts the SA nodal artery was seen arising

from RCA (figure 1).
In 76% hearts the AV nodal artery was a branch of
the RCA (figure 2).
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° In 88% posterior interventricular artery was found
tobe abranch of RCA (figure 3).

° In 24% hearts the RCA reached the crux, while in
60% hearts it crossed the crux to supply part of left
ventricle and left auricle (figure 4).

Findings in case of the left coronary artery were as

follows:

° In 20% hearts the SA nodal artery was seen as a
branch of circumflex branch of LCA (figure 5).

° In 24% hearts the AV nodal artery was found to be a
branch of circumflex artery (figure 6).

° In22% hearts PIV artery was a branch of LCA (figure 7).

° In 10% hearts the circumflex branch of LCA reached
thecruxandin 16% heartsit crossed the crux.

° In 10% hearts the PIV artery was found to be a branch
ofboththerightandleft coronary arteries (figure 8).

(Figure 1) : Heart showing right coronary artery giving origin
to SA nodal artery

1. SA nodal artery 2. Right coronary artery

(Figure 2) : Heart showing right coronary artery giving origin
to AV nodal artery
1. AV nodal artery
3. Posterior interventricular artery

2. Right coronary artery
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(Figure 3) : Heart showing Right coronary artery giving origin
to posterior interventricular and AV nodal arteries

1. AV nodal artery 2. Right coronary artery
3. Posterior interventricular artery

(Figure 4) : Heart showing right coronary artery crossing the
crux to supply parts of left ventricle
1. Ventricular branches of right coronary artery supplying left
ventricle
Right coronary artery
Small posteriorinterventricular branch of right coronary artery

(Figure 5) : Heart showing SA nodal branch of circumflex branch
of Left coronary artery
1. Left coronary artery
3. Circumflex artery

2. Anteriorinterventricularartery
4. SAnodal artery
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(Figure 6) : Heart showing circumflex branch of left coronary
artery giving origin to posterior interventricular artery

1. Circumflex branch of left coronary artery

2. Leftmarginal branch of left coronary artery

3. Posteriorinterventricular branch of circumflex artery

4. AVnodalbranch of circumflex artery

(Figure 7) : Heart showing left coronary artery crossing the crux and
giving originto the AV nodal and posteriorinterventricular arteries
1. Circumflex branch of Left coronary artery

2. Lateralventricularbranchesof1

3. Posteriorinterventricularbranch

4. AVnodalbranch

(Figure 8) : Heart showing both right and left coronary arteries

giving origin to posteriorinterventricular arteries.
1. Posterior interventricular branch of circumflex branch of
Left coronary artery
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2. AV Nodalbranch of circumflex artery
3. Posteriorinterventricular branches of right coronary artery

DISCUSSION

The earliest studies of coronary dominance in the heart,
described in 1" half of 19" century were based on the single
criterion as to which coronary artery crossed the crux.™”
While most earlier studies described higher incidence of
right coronary dominance, a study in 1961 considered
majority of hearts to be left coronary dominant on the
basis of percentage of myocardium supplied by each
coronary artery.” Thus various authors have used different

parameters to determine dominance of coronary arteries.
Total of 4 parameters have been used in the present study.

1. Determination of dominance pattern in the
present study using the parameter of “coronary artery
giving origin to posterior interventricular artery”.

According to Gray's Anatomy the term 'dominant' is used
to refer to that coronary artery which gives origin to the

7 [4]

“posteriorinterventricularartery”.

In 'right coronary artery dominance' (RCAD) the PIV artery
arises from the right coronary artery and in 'left coronary
artery dominance' (LCAD) it arises from the left coronary
artery. In case of 'codominance' the PIV artery is seen
originating from both right and left coronary arteries.

In the present study in 78% hearts the PIV artery was
exclusively a branch of RCA, in 12% hearts the PIV was
exclusively a branch of LCA and in 10% of these hearts it
was a branch of both RCAand and left coronary arteries.
The dominance pattern was determined on the basis of
these observations and compared with that of various
authors who have used the same parameter for determining
coronary arterial dominance (Table 1).**” The present study
reports the highest incidence of right coronary dominance
i.e 78% as compared to the otherauthors.

Table 1.Comparison of Dominance pattern using parameter "coronary
artery giving origin to Posterior interventricular artery”
Authors ng'ht Coro?ary Left Coror!ary Codominance
arterial Dominance |arterial Dominance

Present study (2011) 78% 12% 10%
DiDio™ 1975 73.50% 19.40% 7.10%
Cavalcanti® 1995 69.09% 11.82% 19.09%
Reig” 2003 50-60% 10-15% 30-40%
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2.
present study using the parameter of “coronary artery

Determination of dominance pattern in the

crossing the crux”.

The original concept of coronary artery predominance
was based on which artery crossed the crux of heart
which is the point where the coronary sulcus,
atrioventricular and interventricular sulci meet. If none
of the arteries crossed the crux then heart was said to
have a balanced circulation.™”

In the present study in 60% hearts right coronary arteries
and in 16% left coronary arteries were found to be
crossing the crux of heart. Thus right coronary arterial
dominance (RCAD) can be said to be 60% and left
coronary arterial dominance (LCAD) 16%. In 24% hearts
right or left coronary arteries reached the crux of heart
but did not cross it and all these hearts (24%) where the
arteries did not cross the crux can be said to be having a
balanced circulation.

This dominance pattern was compared with that of
various authors who have used the same parameter for

[1,3,8,9]

determining coronary arterial dominance (Table 2).

Table 2.Comparison of dominance pattern using parameter of
“coronary artery crossing the crux”
Right Cor_onary Left Cort_)nary Balanced
Author arterial arterial . .
X . circulation
Dominance Dominance
Present study (2011) 60% 16% 24%
Banchi™*! 1904 80%
James® 1961 82% Not specified by the
author
Baroldi™ 1956 81%
Venkateshu'® 2004 68.75% 16.66% 14.58%

In the present study the incidence of RCAs crossing the
crux to supply parts of left ventricle was 60% which is
lower than that reported by most authors. The
significance of this finding lies in the fact that most
myocardial infarcts occur due to the occlusion of the LCA.
More the percentage of RCAs crossing the crux to supply
part of left ventricle, lesser will be the effect of LCA block
onthe left ventricular myocardium. Thus according to the
present study in 60% of hearts, if LCA is blocked RCA is
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there to compensate the supply to the left ventricular
myocardium, whereas the incidence is higher (68% to
82%) in other studies.

As the SA and AV nodes are parts of conducting system of
heart responsible for origin and propogation of
heartbeat, their arterial supply is of great significance.
Critical narrowing of arteries supplying these nodal
tissues would hamper impulse generating ability of
heart. Hence arteries to both SA and AV nodes were
studiedin detail.

3.
parameter of “coronary artery giving origin to AV nodal

Determination of dominance pattern using the

artery”.

The AV nodal artery was a branch of RCA in 76% hearts
and a branch of LCA in 24% hearts. Thus using this
parameter dominance pattern determined was 76%
RCAD, 24% LCAD.

4,
parameter of “coronary artery giving origin to SA nodal

Determination of dominance pattern using the

artery”.

The SA nodal artery was a branch of RCA in 78% hearts, a
branch of LCA in 20% hearts and originated directly from
anterior aortic sinus in 2% hearts. Thus using this
parameter dominance pattern determined was 78%
RCAD, 20% LCAD.

No co-dominance was observed using either of the above
2 parameters.

The comparison of incidence of origin of SA nodal and AV

nodal arteries in the present study with reports by

various authorsis depicted in Table 3.%****!

Table 3. Comparison of incidence of origin of SA and AV Nodal arteries from
the coronary arteries with other authors

SA Nodal artery from

Left coronary
artery

AV Nodal artery from
Right coronary |Left coronary
artery artery

Right coronary

Both
artery

Both

Present study
(2011)

Hutchinson
1978

78% 20% | (2%)* 76% 24% Nil

[10]

65% 35% Nil 80% 20% Nil

James™ 1961 54% 42% 2% 86% 12% 2%

Spalteholzm

9
1924 68%

32% Nil Not specified by the author

Shirani'™"! 2006 90% 10% Nil

Not specified by the author

* In the present study in 2% hearts SA Nodal artery took origin directly from
anterior aortic sinus
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In the present study higher percentage of AV nodal
arteries are seen taking origin from LCA compared to
observations by other authors, indicating that a greater
percentage of AV nodal tissue may be at risk of being
affected by a myocardial infarct which has been found to
occur most frequently due to left coronary block.

SA node is the impulse generating tissue of heart. In case
of a block in its arterial supply i.e the SA nodal artery,
impulse will not be generated leading to conditions like
“sick sinus syndrome”.

In the present study only 20% of the SA nodal arteries
were seen originating from LCA. This is the least
incidence reported. Thus in only 20% of the hearts being
supplied, the SA nodal tissue was likely to be critically
affected in case of left coronary occlusion.

When both the nodal tissues are irrigated by the same
coronary artery, in case of occlusion of that artery the
effect of the ischaemia on the conducting system could
be severe enough, to result in cardiac arrest. Hence
incidence of the same coronary artery supplying both SA
and AV nodal tissues was also studied and the findings
were compared with those of a study in 2004 as displayed
inTable 4.

Table 4.Chart showing incidence of same coronary
artery supplying both SA and AV nodes

Right coronary | Left coronary
artery artery
Present study (2011) 62% 8%
Bergman 21 2004 50% 7%

Agreaterincidence of 62% of RCAs supplying both the nodes
was reported in the present study versus the incidence of
50% reported in 2004." Incidence of LCA supplying both the
nodes was found to be almost the same.

Thus a higher incidence of 62% could indicate greater
chances of the conducting system being severely affected
in case of an occlusion of RCA.

Table 5 depicts incidence in the present study of cases where
either right or left coronary arteries supplied either SA or AV
node in comparison with the study done in 2004."”
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Table 5. Incidence of cases where either right or left
coronary arteries supplied either SA or AV node

Present study (2011) 30%

Bergman % 2004 43%

In these cases even if one of the coronary arteries was
occluded only one of the two main pacemakers of the
heart would be affected and the other would take over
automatically. The finding of such an alternate supply to
the nodal tissue is lesser in the present study compared
tothat reportedin 2004."

Besides the dissection method, dominance pattern of

coronary arteries has been studied using other methods
aswell (Table 6).

Table 6. Results of dominance studies by various authors using methods of
study different from those used in present study

Authors Method used RCAD* | LCAD#| Codominance
Ahmed™ 1972 Injection corrosion method | 18.09% | 11.70%, 70.20%
Decio™ 2009 Injection corrosion method | 72% 20% 8%

Radiographic method 53.30% | 16.70% 30%
omar™ 1977 Perfusion method 16.70% | 20% 63.30%
Heart mass method 16.60% | 70% 13.30%

+ RCAD-Right coronary arterial dominance
¥ LCAD-Left coronary arterial dominance

Thus each method of studying dominance seems to give
varied results. As observed three different incidences of
dominances were observed in the same study using three
different parameters with varied results. ™ Highest
incidence of codominance of 70.20% and lowest of 8%
were reported using the same injection corrosion
method by 2 different authors. In the present study 10%
incidence of codominance has been reported by using
dissection method.

As observed there have been various parameters used by
different authors for studying the 'dominance' of
coronary arteries with wide ranging results making any
comparison between their results difficult.

The final dominance pattern determined using the 4
parametersin the present studyisshowninTable 7.
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Table 7. Results of dominance pattern observed by present study
using different parameters

Parameters used RCAD§ LCAD" Codominance

Parameter 1- “Coronary artery

0,
giving PIV artery” 78%

12% 10%

Parameter 2- “coronary artery crossing the 60% | 16% 24%

crux”
Parameter 3- “coronary artery giving origin to No
Y 76% | 24% |codominance
AV nodal artery
observed
.. .. No
Parameter 4- “coronary artery giving origin to
Y v Y glving orlg 78% | 20% |codominance
SA nodal artery
observed

& RCAD-right coronary arterial dominance
|| LCAD-Left coronary arterial dominance

In the present study the incidence RCAD using
parameters 1to 4 was between 60-78%. The incidence of
LCAD ranged between 12-24% and codominance
between 10-24%.

The RCA supplies the right ventricle (except a small region
to the right of anterior interventricular sulcus), a small
part of left ventricular diaphragmatic surface, right
atrium, part of left atrium and postero-inferior third of
interventricular septum. Thus obstruction of RCA in a
RCAD heart will affect these regions of heart but much of
left ventricle, left atrium and interventricular septum
supplied by left coronary artery will remain unaffected.

In individuals with LCAD the entire left ventricle, part of
right ventricle and left atrium and interventricular septum
are under nutritional control of LCA. Obstruction of this
artery therefore may produce a massive infarct which may
produce output failure of the heart. Thus in case of a left
coronary arterial block functioning of heart may be
severely hampered in case of LCAD heart (only 12% in the
present study) butless soin case of RCAD hearts.

LCAD is also found to be associated with increased
prevalence of atherosclerosis and aortic stenosis™.
Myocardial bridges are predominantly found on
branches of left coronary arteries and higher incidence of

% The authors

myocardial bridges is seen in LCAD hearts
would like to state that correlation between myocardial
Bridges and coronary dominance is a new thought
process and there is need for further study in this

direction.
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The
interventricular arteries from both right and left coronary

individuals  with codominance have posterior

arteries. Thus even in case of obstruction of one coronary
artery, the other artery is able to nourish the
interventricular septum and region adjacent to it. These
individuals may be least severely affected by coronary
arterial obstruction.
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