
ABSTRACT

Anatomy and functionality of the coronary circulation
have been of interest to physicians ever since it emerged
that mammalian hearts have their own blood supply. If
asked how many coronary arteries the normal heart
has, most of the medical students (and many
practitioners) would answer “TWO”. However, the
frequent presence of two right coronary artery roots is
not generally well appreciated, even though it has been
evident to anatomists and cardiac surgeons for centuries.

In this present study, we dissected 550 hearts for a
period of 6 months from January 1st 2011 to 30th June
2011 in Victoria Hospital, Department of Forensic
Medicine, Bangalore Medical College and Research
Institute, Bengaluru. The incidence, position, course of
the third coronary and other forensic importance of the
third coronary artery will be discussed in the present
study.

Keywords: Coronary Circulation, Third Coronary
Artery, Autopsy.

INTRODUCTION

The human heart is in most cases vascularized by two
coronary arteries, the right and the left coronary artery.
Supernumerary or added coronary arteries are also present
sometimes. Supernumerary coronary artery, which arises
independently from the right aortic sinus (sinus Valsvae)
and passes through sub-epicardial adipose tissue of
pulmonary conus and anterior side of the right ventricle,
is called third coronary artery. The third coronary artery
(TCA) is a direct branch from the right aortic sinus (RAS)
without any observable common trunk with the right
coronary artery (RCA). It supplies the infundibulum (conu)
of the Right Ventricle (RV), which is usually vascularized
by the conal branches of both the RCA and the left
anterior descending (LAD).1, 2 The reported prevalence of
the TCA suggests ethnic variability.1-4Although its
distribution is relatively unexplored, this artery may supply
variable parts of the anterior wall of the RV and the Inter-
ventricular septum.5-7This study was undertaken with the
purpose of estimating the incidence, position, and course
of the third coronary and other forensic importance of the
third coronary artery.

MATERIAL AND METHODS

This study was conducted at Victoria Hospital, Department
of Forensic Medicine and Toxicology, Bangalore Medical
College and Research Institute, Bengaluru for a period of
6 months from January 1st 2011 to 30th June 2011. A total
number of 1779 cases were performed during the study
period, out of which 550 cases were selected for our
study. Specimens with observable cardiac defects and
decomposed cases were excluded from the study. The
hearts were dissected to display the origins of the right,
left and third coronary arteries. The aortic root was split
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posteriorly to enable a clear view of the RAS with its
orifices. With the aid of dissecting lenses, the branches
of the TCA were displayed and traced distally to confirm
the course, branching and termination.

OBSERVATION AND RESULTS

In this present study, we dissected 550 hearts (out of
1779 cases) for a period of 6 months from 1st January 2011
to 30th June 2011 in Victoria hospital, Department of
Forensic Medicine, Bangalore Medical College and
Research Institute, Bengaluru. The varieties of cases that
have been selected for this study are shown in Figure 1.

2). Incidence in males was 109 out of 293 (37.2%) and in
females, it was 75 out of 257 (29.18%). According to the
position (Figure 3) of the third coronary artery, 83.15%
was in 10’clock position (n=153), 13.04% was in 9’clock
position (n=24), 2.71% was in 8’clock position (n=5), 1.08%
was in 7’clock position (n=2). Majority of the third
coronary artery, i.e., 145 (78.8%) had an independent
course without obvious anastomosis. Rest of the cases,
39 (21.2%) had a short course and had anastomosis with
right coronary artery. Multiple orifices have been seen in
3 individuals (Figure 4). It was observed that among the
95 natural death cases, 32 cases were due to sudden
natural death of cardiac origin. In these 32 cases, third
coronary was present only in 3 cases.

Figure 1 Variety of cases included

Figure 2 Presence of third coronary artery

Amongst 550 cases, 53% (n=293) were males. Out of the
550 hearts dissected, third coronary artery/conal artery
was present in 184 hearts, which amounts to 33.45% (Fig

Figure 3 Third coronary in 10’ clock position

Figure 4 Presence of Multiple orifices
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DISCUSSION

Many authors have studied the blood vessels, their
variations and abnormalities. Various studies have been
done in the past regarding the prevalence of third coronary
artery, but very few have been done in our country.
Supernumerary coronary artery arises mostly from the
right aortic sinus. According to Almira et al., out of 25
hearts, examined by dissection, 8 of them (32%) had
conal artery and 1 heart (4%) had four coronary arteries.8

In a Kenyan study by Olabu et al., it is observed that out
of 148 cadaveric hearts, third coronary artery was seen in
35.1%.9 Study by Gouda Hareesh et al., discussed the
importance of geographical differences and in
establishment of partial identity if ante-mortem record is
maintained.10 Studies from other countries regarding the
incidence of the third coronary artery are mentioned in
Table 1.3, 4, 7, 11-13 In our study, the incidence is 33.45%,
which is higher (~9%) than the values given by Kalpana.13

It is remarkable that although the incidence of third
coronary artery in our study is close to most of the other
studies, much lower values have also been reported. These
findings suggest ethnic variability and appear to support
the proposal by Garg et al14 that there are geographical
differences in coronary artery variations, which may have
a genetic basis. Two orifices within the RAS had also
been reported in the same setting.15 The separate orifices
for the TCA and the RCA had been explained by
insufficient unification of these two vessels, during their
growth towards the ascending aorta.16, 17 Had•iselimoviæ18

points out that even three coronary arteries may arise
independently from the right aortic sinus what was
confirmed by this study too. Literature uses different
terms for identifying this artery: conal artery, preinfundiblar
or supernumerary right coronary artery.18-20 Literature
describes cases with anastomosis of the coronary artery
with the front interventricular branch, diagonal, circumflex
one, as well as with the branches of the right coronary
artery.21-24

Table 1 Incidence of third coronary artery
Author Population Incidence
Miyazaki et al3 Japanese 36.8%
Ivan et al4 Bulgarians 34.8%
Von Ludinghausen et al7 Germans 7.1%
Kurjia et al11 Iraqui 8%
Kalpana12 Indians 24%
Turner et al13 English 15.8%

CONCLUSION

The most suitable term to identify supernumerary heart
artery that arises independently from the right aortic sinus
is the third coronary artery. The present study highlights
that the incidence of third coronary artery is 33.45%. It
was observed that among the 95 natural death cases, 32
cases were due to sudden natural death of cardiac origin.
In these 32 cases, third coronary artery was present only
in 3 cases. Further studies, which include presence of
third coronary artery among cardiac and non-cardiac
individuals, should be done to access the importance of
third coronary artery. Since this study is autopsy based,
more research on third coronary artery is the need of the
hour even in living individuals.
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