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IntrOductIOn
Usually there are two coronary arteries, right and left. Sometimes 
supernumerary arteries may arise from the anterior aortic sinus. 
Commonest among them is the third coronary artery. A third 
coronary artery (TCA) has been defined as a direct branch from 
the anterior aortic sinus (Right coronary sinus) that contributes 
to the vascularization of the infundibulum (conus arteriosus) of 
the right ventricle [1]. Different terms are used in the literature for 
describing this coronary artery like supernumerary right coronary 
artery, infundibular artery, right Vieussens artery, Arteria accessoria, 
or adipose artery [2-4].

The TCA often anastomoses with the branch of the left anterior 
descending branch (LADA) and forms Vieussens’ arterial ring. This 
ring represents a significant path of collateral blood stream under 
conditions of coronary insufficiency [1,5-8]. 

These branches do open up in some cardiac pathology to provide 
collateral perfusion. They have been shown to improve with age [8]. 
The incidence of TCA is quiet common but standard approaches for 
coronary angiographies fail to visualize the TCA in many cases [9]. 

Hence, sound knowledge about the presence and distribution of 
TCA is needed for accurate interpretation of coronary angiograms, 
assessment of severity of coronary insufficiency and appropriate 
planning of myocardial revascularization [10]. The present study has 
been done to note the incidence, extent and distribution of TCA.

MAterIAls And MethOds
•	 After	 an	 ethical	 approval,	 150	 formalin	 fixed	 adult	 human	

cadaveric hearts were collected from Department of Anatomy, 
BVDU Medical College and Hospital, Sangli and Pune over 
the period of six years. The hearts having gross congenital 
anomalies were excluded. Epicardium and fat was removed 
in piecemeal. The right, left and third coronary arteries were 
dissected meticulously from origin to their termination. 
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ABstrAct
Introduction: Third coronary artery (TCA) is a direct branch arising 
from the anterior aortic sinus (right aortic sinus) which supplies 
right ventricular outflow tract. It is found frequently and may be 
an important source for collateral coronary blood flow through 
a vascular anastomotic bridge (circle of Vieussens) between the 
right and left coronary systems.

Aim: To evaluate the gross anatomy of third coronary artery in 
terms of their number, origin, extent and distribution. 

Materials and Methods: After an ethical approval, 150 formalin 
fixed adult human cadaveric hearts were collected from 
Department of Anatomy, BVDU Medical College and Hospital, 
Sangli and Pune over the period of six years. The careful dissection 

was carried out to note details about third coronary artery and 
data was analysed using SPSS computer software. 

results: The TCA was present in 32% of the heart specimens. In 
42 hearts (28%) single TCA and in 6 hearts (4%) double TCA were 
noted. It was found to be variably distributed to conus arteriosus, 
anterior wall of the right ventricle, interventricular septum and the 
apex of the heart. TCA was larger than right coronary artery in 8 
hearts and later ended at inferior border of heart. Myocardial bridge 
was noted over large third coronary artery in one specimen. 

conclusion: TCA is present frequently. It anastomoses with 
branches of left anterior descending artery (LADA) and contributes 
to apical and septal perfusion. Hence role of TCA should always 
be considered during diagnostic and therapeutic interventions.

MAniShA RAndhiR dhobAle1, MedhA GiRiSh PuRAniK2, nitin RAdhAKiShAn MudiRAj3, uttAMA uMeSh joShi4

Ascending aorta was transversely sectioned approximately 
1cm above the aortic leaflets. Then the aorta was longitudinally 
opened at the level of posterior aortic sinus (non-coronary 
sinus) to visualize the details of ostia.

•	 Following	observations	were	noted	in	relation	to	TCA:

 o Origin,

 o Course and extent,

 o Distribution,

 o Diameter of TCA if it is larger than right coronary artery,

 o Presence of myocardial bridge.

•	 The	most	representative	specimens	were	photographed.

results
In present study, total incidence of TCA 32% (48 hearts). In 42 
hearts	 (28%)	 single	 third	 coronary	 artery	 [Table/Fig-1a&b]	 and	
in	 6	 hearts	 (4%)	 double	 third	 coronary	 [Table/Fig-2,3]	 arteries	
were noted. The ostia of third coronary arteries were in front 
of and to the left side of that of the right coronary artery in all 
cases.	[Table/Fig-4]	shows	details	about	ostia	in	anterior	aortic	
sinus. In 2 cases, four ostia were found, one for right coronary 
artery, two for third coronary arteries and one for vasa vasorum 
of	pulmonary	trunk	[Table/Fig-5].

TCA was found to be variably distributed to conus arteriosus, anterior 
wall of the right ventricle, interventricular septum and the apex of the 
heart.	[Table/Fig-6]	shows	extent	and	distribution	of	TCA.

Third coronary artery (TCA) was larger than right coronary artery 
(RCA)	 in	 8	 heart	 specimens	 (5.33%)	 [Table/Fig-7].	 In	 all	 these	
cases right coronary artery (RCA) terminated at inferior border of 
heart and entire diaphragmatic surface was supplied by branches 
of left coronary artery. In 6 of these hearts, TCA extended up to 
inferior border of heart supplying anterior surface of right ventricle, 
interventricular	 septum	 apart	 from	 infundibulum	 [Table/Fig-7].	 In	
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remaining 2 of these hearts, TCA ran epicardially towards apex 
over sternocostal surface and terminated by anastomosing with left 
anterior	descending	artery	(LADA)	at	apex	of	heart	[Table/Fig-8].	The	
external diameter of these large arteries was ranging from 2mm to 
3.5 mm.  Myocardial bridge was noted over large third coronary 
artery	in	one	specimen	[Table/Fig-9].	

[table/Fig-1]: [a] Showing single third coronary artery (1) and right coronary artery 
(2) arising from ascending aorta. [b] Showing ostium of third coronary artery (1) 
and right coronary artery (2) from anterior aortic sinus. Left posterior aortic sinus (3) 
having ostium of left coronary artery is also seen

[table/Fig-2]: Origin of four arteries from anterior aortic sinus, right coronary artery 
(1), two third coronary arteries (2a and 2b) and vasa vasorum to pulmonary trunk (3)

[table/Fig-3]: Two third coronary arteries (arrows) extending up to the anterior wall 
of right ventricle

ostia of anterior aortic sinus no. of hearts Percentage

Single ostium shared for origin of RCA and third 
coronary artery (TCA)

3 2

Double ostium, one for RCA and other for TCA 39 26

Double ostium, one for RCA and other shared 
by 2 TCAs

1 0.67

3 Ostia, one for RCA and two separate ostia for 
2 TCAs 

3 2

4 Ostia, one for RCA, two for 2 TCA and one for 
vasa	vasorum	of	pulmonary	trunk	[Table/Fig-5]

2 1.33

RCA- Right coronary artery
TCA-Third coronary artery

[table/Fig-4]: Showing variations in ostia of anterior aortic sinus

extent of the artery distribution
number of 

cases Percentage

Ends over right ventricular 
outflow tract (infundibulum)

Infundibulum/conus 
arteriosus

24 16

Extends up to middle of the 
anterior wall of right ventricle 
[Table/Fig-3]

Supplies infundibulum 
with part of anterior 
wall of right ventricle

16 10.66

TCA larger than RCA 
extending up to inferior 
border	of	heart	[Table/Fig-7]

Supplies infundibulum 
with anterior wall of 
right ventricle and 
interventricular septum

6 4%

TCA larger than RCA and 
ending by anastomosing 
with anterior interventricular 
branch of left coronary at 
apex of the heart [Table/
Fig-8]

supplies infundibulum 
with anterior wall 
of right ventricle, 
interventricular septum 
and part of left ventricle 
near apex

2 1.33

[table/Fig-6]: Showing extent and distribution of third coronary artery

[table/Fig-7]: Third coronary artery (1) is larger than right coronary artery (2) and 
extending up to inferior border of heart

[table/Fig-5]: Showing anterior aortic sinus (1) with 4 Ostia, one for right coronary 
artery, two for two TCA and one for pulmonary trunk. Left posterior aortic sinus (2) 
having ostium of left coronary artery and non coronary right posterior aortic sinus 
(3) is also seen
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dIscussIOn
Supernumerary coronary artery which arises independently from 
the right aortic sinus and passes through subepicardial adipose 
tissue of pulmonary conus and anterior aspect of the right ventricle 
is called third coronary artery (TCA). Schlesinger et al., for the first 
time reported TCA in detail [1]. Although it supplies infundibulum of 
right ventricle, this artery may supply variable part of the anterior 
wall of the right ventricle and interventricular septum [11-14]. 

Wide variation in the prevalence of this artery reported by various 
authors suggests ethnic variability which may have genetic basis or it 
could be due to inability to selectively canulate TCA on conventional 
angiography [1,2,4,9,14]. 

Higher incidence of TCA was noted in subjects older than two 
years [6,15]. Edwards BS and group (1981) gave three potential 
explanations for the same –

Firstly,	a	failure	of	identification	of	conus	artery	arising	from	the	aorta	
in small specimens from fetal and infantile subjects; Secondly, a 
progressive age related increase in the caliber of the aorta, resulting 
in moulding of structures, so that a conus artery arising initially from 
the proximal segment of RCA is carried into the aorta; and Thirdly, 
postnatal budding of the conus artery from the aorta.

[table/Fig-8]: Third coronary artery (1) larger than right coronary artery (2). Third 
coronary artery ends by anastomosing with anterior interventricular branch (3) of left 
coronary artery at apex of heart

[table/Fig-9]: Myocardial bridge over large third coronary artery

Miyazaki	 &	 Kato	 also	 supported	 third	 view	 and	 reported	 that	
pathological hearts had a higher incidence of multiple orifices in 
addition to their wider ostia [15]. 

Olabu described three types of third coronary artery (TCA) depending 
upon the number of orifices as –

•	 10- TCA having common orifice with RCA;

•	 20- Single orifice of TCA separate from that of RCA;

•	 30- Two or multiple orifices for TCA [14]. 

The separate orifices for the TCA and RCA had been explained by 
insufficient unification of these vessels, during their growth towards 
ascending aorta [16,17]. 

According to this classification, 10 type of origin was found in 3 hearts, 
20 type in 40 hearts and 30 type in 5 hearts in present study.

TCA may be an important source of collateral blood flow through 
the vascular anastomotic bridge (circle of Vieussens) between 
the right and left coronary systems [1,5-8]. Also the cases with 
anastomosis of the TCA with left anterior descending artery (anterior 
interventricular branch), diagonal branch, circumflex artery as well as 
with the branches of the right coronary artery (RCA) are described in 
various studies [9,18-20]. 

Some authors reported that TCA may also supply the conducting 
system [14,21]. Therefore dysfunction of the TCA may have 
an important role in right ventricular outflow tract (RVOT) 
arrhythmogenesis [21].

In 2 hearts, TCA was larger than right coronary artery and ran 
epicardially towards apex over sternocostal surface and terminated 
by anastomosing with left anterior descending artery (LADA) at 
apex of heart. Similar finding was also reported by Gupta et al., and 
Olabu et al., [4,14] The clinical importance of these arteries is that 
diagnostic tests carried out for LADA occlusion may fail to detect 
any ischemic change in anterior wall acute myocardial infarction 
since anterior wall and interventricular septum is protected by a 
large TCA in addition to septal branches of left anterior descending 
artery (LADA), hence giving a false better report [22]. This variant 
should also be kept in mind during surgical interventions involving 
manipulation of the infundibulum or anterior wall of right ventricle 
(right ventriculotomy) done for repair of ventricular septal defect 
or pulmonary stenosis, especially when it is partially hidden by an 
intramyocardial pathway [23].

Levin et al., performed coronary angiography in 508 adult patients 
and revealed that in 80.5% the conus artery was well visualized 
on the RCA angiogram, but that in 19.5% it was not adequately 
visualized due to injection of contrast distal to its origin. In the latter 
patients, the presence of conus-LAD or conus-RCA collaterals 
might therefore go undetected. So for planning medical and 
surgical treatment, attempts are made to visualize the conus artery 
adequately for judging distal filling via collateral circulation whenever 
the LAD or RCA is obstructed. But trying to catheterize the TCA 
selectively is time consuming and somewhat dangerous, because 
the ostium is small and is usually totally occluded by the entry of the 
catheter tip [9].

As TCA is an important link for collateral circulation between right 
and left coronary system, this congenital variance can be considered 
safe,	benign	and	advantageous	for	 the	 individuals	having	 it.	From	
medico-legal point of view, having a third coronary is not a bane 
rather is a boon as it may help in establishment of partial identity of 
an individual if ante mortem records of third coronary is available [24]. 
Hence, adequate knowledge of TCA is important not only for the 
Anatomists but also for the cardiologists, interventional radiologists 
and forensic medicine experts.

cOnclusIOn
Third coronary artery is present frequently. It anastomoses with 
branches of left anterior descending artery (LADA) and contributes 
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to apical and septal perfusion. Hence role of third coronary artery 
should always be considered during diagnostic and therapeutic 
interventions. Possibility of large third coronary and myocardial 
bridges over it should be thought of during various surgical 
procedures to avoid damage.
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