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Background: Among heart diseases, coronary artery disease is one of the major causes of death in developing
countries. Coronary circulation studied by various methods has demonstrated that there is a huge spectrum of
variation in the branching pattern of the coronary arteries. Blood supply of the heart is achieved by two coronary
arteries originating from the ascending aorta. In present study we prepare casts of coronary arteries by using
corrosive cast technique to study the origin, course, termination and branching pattern of right coronary artery
with its variations in human hearts.

Materials and Methods: 30 fresh specimens of human hearts which were obtained from the post-mortem room,
B.J.Medical College, Ahmedabad. The cannula with cone shaped tip was introduced into both the coronary
arteries through the coronary ostia. The lumen was cleaned and after that prepared resin was instilled in
coronary ostia. After 24 hours the heart specimen was immersed in concentrated HCL. 30 casts of coronary
arteries were prepared and observed.

Results: In All the specimens the right coronary artery ostium was present in the right anterior aortic sinus.
Termination of RCA was found at the crux and beyond crux in 21 specimens (70 %); at the right border in 3
specimens (10 %) and at the left border in 5 specimens (16.66 %). right marginal artery terminated at the apex in
23 specimens (76.66 %) and near to the apex in 7 specimens (23.33 %). The PIVA arose from the RCA in 27
specimens (90 %) and from the LCA in 3 specimens (10 %). In 25 specimens (83.33 %). the sinu-atrial nodal artery
was found to be originating from RCA and in 5 specimens (16.66 %) it originated from the LCA

Discussion: Anatomical variations of the coronary arteries are important, as decisions with regard to
revascularization procedures in many cardiovascular diseases depend on knowledge of the anatomy of each
individual artery. Knowledge of the normal and variation in branching  pattern of right coronary artery is helpful
to anatomist,  radiologist and cardiologist as this is important for the interpretation of coronary angiography,
various shunt surgery and stenting procedures.

KEY WORD: Right Marginal Artery, Posterior interventricular Artery, Sinu-atrial Nodal Artery, Corrosive Cast.
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these arteries branch in such a manner that they
occupy the atrio-ventricular and interventricu-
lar sulci in the shape of a crown. Hence they
are called the coronary arteries. This basic

In man the arterial supply to the heart is
achieved by two coronary arteries which are the
branches of the ascending aorta. In each case
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arrangement has been recognized since the
time of Vesalius. Similarly, anomalous arrange-
ments have also been recognized since 1716
when Thebesius reported case of a single
coronary artery [1].
Coronary predominance in man is determined
by the artery that emits the posterior interven-
tricular branch. Thus, dominance can be right,
left or balanced circulation.
Knowledge of the normal and variant anatomy
and anomalies of coronary circulation is an
increasingly vital component in the management
of congenital and acquired heart diseases [2].
The number of branches, their location and the
myocardial mass irrigated are factors that
determine the choice of therapy in all coronary
artery bypass grafting (CABG) surgeries; thus
surgery is preceded by a detailed analysis
using angiographies.1 The increasing use of
diagnostic and therapeutic interventional
procedures make it essential to know the basic
knowledge and detail of the coronary artery
pattern [2].
The knowledge of the course and ramifications
of blood vessels was based for a long time on
the dissection of non-injected vascular systems.
Only large vessels could therefore be described,
for the small branches were usually cut off
during the dissection [3]. Galen recommended
introducing a wooden probe into the vessels
during the dissection. But probes could not be
introduced into very small vessels and they were
not flexible. So he compromised to find the full
course and relationships of the vascular system.
Medical students studying human gross
anatomy often have difficulty in understanding
the three-dimensional structure of organs and
the pattern of distribution of blood vessels by
dissections method. Organ casting can make a
significant contribution to medical education
being an affordable and easy technique for
visualizing anatomical specimens [4].
That is why it became necessary to develop
vascular injection procedure like corrosive cast
technique.
AIMS AND OBJECTIVES:
1) To study the origin, course, branching
pattern and termination of right coronary
arteries.

2) To find the dominance of coronary circula-
tion.
3) To establish method of permanent preserva-
tion showing branching pattern of coronary ar-
teries by corrosive cast method.
In present study an attempt has been made to
prepare casts of coronary arteries by using
corrosive cast technique to study the origin,
course and branching  pattern of coronary
arteries with their variations in human hearts.
MATERIALS AND METHODS

To get the casts of coronary arteries- injection
corrosion cast technique was used. In present
study 30 fresh specimens of human hearts of
which were obtained from the post-mortem
room, of the forensic department, B. J. Medical
College, Ahmedabad, gujarat  during the period
of 2 Years after taking permission of medical
superintendent, civil hospital, Ahmedabad. The
specimens were collected with a sufficient
length of ascending aorta to facilitate cannula-
tion and injection.
Each specimen was thoroughly washed to clean
the blood clots. The cannula with cone shaped
tip was introduced into both the coronary
arteries through the coronary ostia one after the
other. The lumen was cleaned using tap water
and hydrogen peroxide. Solution was prepared
by using epoxy resin and epoxy hardener.
Using a 20ml disposable syringe, prepared resin
was instilled slowly and carefully with light,
constant pressure to uniformly fill the coronary
arteries. (Fig. 1) The procedure was continued
until résistance was felt while injecting. At the
end, little resin solution is put into the aorta to
maintain the continuity of the arteries. After 24
hours the heart specimen was immersed in
concentrated hydrochloric acid until all the heart
tissue had been corroded. Then the cast was
washed using tap water, dried and photographed
to study.

The branches of coronary arteries were observed
to study origin, course, branching pattern and
termination of coronary arteries. (Fig.2)
In the present study All the specimens showed
two coronary arteries emerging from the aortic
sinuses. The right coronary artery ostium was

OBSERVATION
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present in the right anterior aortic sinus and the
left coronary artery ostium was found in the left
posterior aortic sinus in all the specimens.
Neither accessory coronary ostium nor absence
of any coronary ostium was observed.
Termination of right coronary artery was found
at the crux and beyond crux in 21 specimens
(70 %) as shown in Fig. 3; at the right border in 3
specimens (10 %) and at the left border after
traversing entire atrio-ventricular groove in 5
specimens (16.66 %). Only in 1 specimens right
coronary artery terminated between right bor-
der and crux.
Observation on the level of termination of right
marginal artery revealed that it terminated at
the apex in 23 specimens (76.66 %) (Fig. 4) and
near to the apex in 7 specimens (23.33 %).
The posterior interventricular artery arose from
the right coronary artery in 27 specimens (90
%)[Fig.3] and from the left coronary artery in 3
specimens (10 %).
In present study it was observed that in 25 speci-
mens (83.33 %) the sinu-atrial nodal artery was
found to be originating from right coronary
artery and in 5 specimens (16.66 %) it originated
from the left coronary artery.
Fig. 1: Procedure of injecting epoxy resin into the
coronary ostium.

Fig. 2: Corrosive cast of coronary arteries.

Fig. 3: Corrosive cast showing termination of RCA at crux
or beyond crux of heart and Right dominance.

Fig. 4: Corrosive cast showing termination of right mar-
ginal artery at apex.

Table  1: Level of termination of right coronary artery.

No. of specimens Percentage (%)

Normal Crux or Beyond crux of heart 21 70%

Between right border and crux 1 3.33%
At the left border                                             

(After traversing  entire AV groove)
5 16.66%

Right  coronary artery

Level of termination

At the right border 3 10%

Variations

DISCUSSION
The obtained values were compared with
relevant studies done in past. In present study
the right and left coronary ostia were present at

the anterior aortic and left posterior aortic
sinus respectively in all the specimens similar
to the  Abuchaim DC [5], Bhimalli S [6],
Kalpana R. [2], the right coronary ostium was
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found in the anterior aortic sinus and the left
coronary ostium was found in the left posterior
aortic sinus in all the specimens studied.
According to P.Dharmendra et al. [7], the right
coronary ostium was found in the anterior
aortic sinus in all the specimens and the left
coronary ostium was found in the left posterior
aortic sinus in all the specimens except in 1.07
% of cases left coronary artery was originated
from anterior aortic sinus.
According to Kalpana R [2], Bhimalli S [6],
Ballesteros LE [8], Gray’s [9] and Dr Devi Reddy
Krishna Reddy et al [10] right coronary artery
terminated at the crux or beyond crux of heart
in 82 %, 74.99 %, 89.2 %, 60 % and 55% of speci-
mens respectively. In present study right coro-
nary artery terminated at the crux or beyond crux
of heart in 70% of the specimens.
According to Kalpana R [2], Bhimalli S [6] and
Gray’s [9] right coronary artery terminated at the
right border in 7 %, 16.6 % and 10 % of speci-
mens respectively. According to Dr Devi Reddy
Krishna Reddy et al [10] right coronary artery
terminated before the right border in 15% of
specimens. In present study right coronary ar-
tery terminated at the right border in 10% of the
specimens.
According to Kalpana R [2], Bhimalli S [6],
Ballesteros LE [8], Gray’s [9] and Dr Devi Reddy
Krishna Reddy et al [10] right coronary artery
terminated between right border and crux in 3
%, 8.33 %, 8.6 %, 10 %  and 30% of specimens
respectively. In present study right coronary

artery terminated between right border and crux
in 3.33% of the specimens.
According to Kalpana R [2], Ballesteros LE [8]
and Gray’s [9] right coronary artery terminated
at the left border (After traversing entire AV
groove) in 8 %, 2.2 % and 20 % of specimens
respectively. In present study right coronary
artery terminated at the left border (After
traversing entire AV groove) in 16.66 % of the
specimens.
According to Baroldi and Scomazzoni [9], James
TN [12], Kalpana R [2], Ballesteros LE [8], Dr
Devi Reddy Krishna Reddy et al [10] and Gray
[9] SA nodal artery was a branch of right coro-
nary artery in 51%, 61%, 56 %, 60.6%, 80 % and
65% respectively. In present study it was a
branch of right coronary artery in 83.33% of the
specimens.
According to Baroldi and Scomazzoni [9], James
TN [12], Kalpana R [2], Ballesteros LE [8], Dr
Devi Reddy Krishna Reddy et al [10] and Gray
[9],  SA nodal artery was a branch of left
coronary artery in 41%, 39%, 35%, 34.9%, 20 %
and 35% respectively. In present study it was a
branch of left coronary artery in 16.66% of the
specimens.
According to Baroldi and Scomazzoni [9],
Kalpana R [2] and Ballesteros LE [8] SA nodal
artery was arising from both coronary arteries
in8%, 8% and 4.5 % respectively. No such
variation was found in present study.

Table 2: Showing comparison of level of termination of right coronary artery.

Hossain A (2009) [11] 27.77% 72.22%

Authors At the apex

93% 7%

Present study 76.66% 23.33%

Baroldi and Scomazzoni (1967) [9]

Near to the apex

Table 3: Showing comparison of level of termination of right marginal artery.

Kalpana R (2003) [2] 82% 7% 3% 8%

Bhimalli S (2011) [6] 74.99% 16.60% 8.33% -

Ballesteros LE(2011) [8] 89.20% - 8.60% 2.20%

Gray’s [9] 60% 10% 10% 20%

Dr Devi Reddy Krishna Reddy et al (2017) [10] 55% 15% 30% -

Present study 70% 10% 3.33% 16.66%

Normal Variations

Crux or Beyond crux 
of heart

At or before the 
right border

Between right 
border and crux

At the left border (After 
traversing  entire AV groove)

Authors
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Authors RCA LCA Both
Directly 

from aorta

Dr Devi Reddy Krishna Reddy et al (2017) [10] 80% 20% - -

Gray’s [9] 65% 35% - -

Present Study 83.33% 16.66% - -

41% 8% -

61% 39% - -

35% 8% 1%

60.60% 34.90% 4.50%Ballesteros LE (2011) [8]

Baroldi  & Scomazzoni (1956) [9]

James TN  (1958) [12]

Kalpana R (2003) [2] 56%

51%

Table 4: Showing comparison of source of origin of sinu-atrial nodal artery (SANA).

CONCLUSION
The advances made in coronary artery bypass
surgeries and modern methods of myocardial
revascularization needs a complete knowledge
of the normal anatomy of coronary arteries with
its variations.
In present study right dominance was most com-
mon (90 %). SA nodal artery was a branch of
right coronary artery in 83.33 % of hearts.
In present study casts of coronary arteries are
made by corrosive cast technique using epoxy
resin. Casts prepared by this method provide a
new three dimensional perspective of normal
anatomy of coronary arteries and their varia-
tions. It has proven safer, more economical &
better method for study and preservation of vas-
cular pattern of heart.
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