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ABSTRACT
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Background: The anatomical variations of left coronary artery [LCA] determine the course in the pathogenesis of
atherosclerosis, mechanical stress and hemodynamic change.

Aim: To study the gross anatomy of left coronary artery [LCA] in terms of its origin, termination, branching
pattern, dominance pattern, external diameter at origin, length of main trunk of  left coronary artery, variations
and/ anomalies if present.

Materials and Methods: After an ethical approval, 150 adult human cadaveric hearts were collected from
Department of Anatomy, B.V.D.U. Medical College and Hospital, Sangli and Pune. The careful dissection was
carried out to note details about left coronary artery and data was analyzed using SPSS software.

Results: The origin of left coronary artery was observed in the left posterior aortic sinus 100%. The incidence of
bifurcation, trifurcation and quadrifurcation was 69.33, 28% and 2.67% respectively. SA nodal artery was directly
arising from main trunk of left coronary artery in 2 hearts (1.33%). Circumflex branch of left coronary artery gave
SA nodal artery, AV nodal artery and posterior interventricular artery in 18.66%, 16% and 16% hearts respectively.
In one case (0.66%), we found a hyperdominant left anterior descending artery which continued as posterior
interventricular artery [PDA] occupying entire posterior interventricular sulcus and terminated at crux of the
heart by giving AV nodal artery. Hence left dominance was observed in total 16.66% cases. The mean external
diameter of left coronary artery at its origin was 5.02 ±1.0328. Length of main trunk of left coronary artery was
ranging from 4 mm to 22 mm with mean length of 11.66±3.529 mm.

Conclusion: Short or long main trunk of left coronary artery, small diameter of main trunk, additional terminal
branches of left coronary artery, left coronary artery dominance, Mouchet’s posterior recurrent interventricular
artery, hyperdominanant left anterior descending artery are the significant anatomical factors which decide the
extent of coronary insufficiency, its functional impact and may create challenges during the interventional
coronary care.

KEY WORDS: left coronary artery, LAD, hyperdominant left anterior descending artery, median artery, Mouchet’s
posterior recurrent interventricular artery, dominance, trifurcation, quadrifurcation.
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INTRODUCTION

Human heart is supplied by right and left
coronary arteries. The left coronary artery [LCA]
arises from the left posterior aortic sinus of the
ascending aorta. It runs between the pulmonary
trunk in front and the left atrial appendage
behind with characteristic upward loop. It lies
free in the subepicardial tissue of the atrioven-
tricular sulcus. Usually the left coronary artery
terminates by dividing into the left anterior
descending artery [LAD] and circumflex artery
[1]. At various sites, the branches of left coro-
nary make anastomosis with that of right coro-
nary or large third coronary, if later is present
[1, 2].   Many variations of left coronary artery
are mentioned in the literature. These anatomi-
cal variations of coronary arteries determine the
course in the pathogenesis of atherosclerosis,
mechanical stress and haemodynamic changes
[3]. The amount of myocardium supplied by a
coronary vessel is related to the size of that
proximal vessel [4]. Left coronary artery is wider
than right coronary artery and it supplies larger
volume of myocardium [5]. Dharmendra P et al
recommended that outer diameter of left main
coronary artery is important in estimating the
extent and severity of dilatation in cases of
coronary aneurysm, calcification and stenosis
[6]. The length of the main trunk of left
coronary artery is important for the cannulae
used in myocardial perfusion during aortic valve
surgery [7].
The main trunk of left coronary artery [MLCA] is
described as ‘long’ when it is above 15 mm and
‘short’ when it measures equal to or less than 5
mm [8]. N. Gazetopoulos (1976) suggested that
the length of main left coronary artery is a
congenital, anatomical and possibly hereditary
factor influencing the rate of development of
atherosclerosis in the branches of the main left
coronary artery [9]. Charles Welch reported that
the LAD artery is most frequently involved and
affected in 60% of single vessel disease [10].
Considering clinical significance of the left
coronary artery, present study had been
conducted to record gross anatomy of left
coronary artery in terms of its origin, termina-
tion, branching pattern, dominance pattern,
external diameter at its origin, length of main

trunk of left coronary artery and variations and/
anomalies if present.

MATERIALS AND METHODS

After an ethical approval, 150 formalin fixed
adult human cadaveric hearts were collected
from Department of Anatomy, B. V. D. U. Medi-
cal College and Hospital, Sangli and Pune. The
hearts having gross congenital anomalies were
excluded.
Ascending aorta is transversely sectioned
approximately 1cm above the aortic leaflets.
Then the aorta is longitudinally opened at the
level of posterior aortic sinus (non-coronary
sinus) to visualize the positions of coronary
ostia. Depending on whether the ostia were
situated below, at or above the sinotubular
junction, origins were classified as having
sinus, sinotubular and tubular.
Epicardium and fat was removed in piecemeal.
The main left coronary artery was dissected from
its origin to its course between left auricle and
pulmonary trunk. It usually bifurcates but addi-
tional branches, if any were also observed.
The anterior interventricular artery dissected by
tracing along the anterior interventricular
sulcus, then around the incisura apicis cordis to
the diaphragmatic surface. The circumflex
branch was traced along the coronary sulcus
around up to its termination.
Following observations were noted in relation
with left coronary artery:
1. Site of ostium (origin)
2. Course, branching pattern and termination of
left coronary artery
3. Pattern of dominance depending upon origin
of posterior interventricular artery
4. External diameter of trunks of left coronary
artery at their origin was measured with vernier
caliper.
5. Length of main trunk of left coronary artery
from its origin up to its division was measured
with divider and calibrated scale. This param-
eter was measured taking care not to stretch
the wall.
The most representative specimens were
photographed with digital Kodak camera.
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RESULTS

The ostium of the left coronary artery was
observed in the left posterior aortic sinus (LPAS)
in all hearts (100%). The location of ostia has
been shown in Table 1.
Table 1:  Showing locations of ostium of left coronary
artery.

Location of ostia No. of Cases
Percentage of 

Cases
Sinus (S) 10 6.67

Sinotubular (ST) 113 75.33
Tubular (T) 27 18

In 104 hearts (69.33%) left coronary artery
bifurcated into anterior interventricular artery i.e.
left anterior descending artery (LADA) and
circumflex artery [Fig.-1].
In 42 hearts (28%) main trunk of left coronary
artery was trifurcated into left anterior descend-
ing, circumflex branch and median artery
(ramus intermedius) (RI) [Fig.- 2]. In 4 cases
(2.67%) quadrifurcation was observed. In these
cases, left coronary artery divided into anterior
interventricular, circumflex branch and two
median arteries [Fig.- 3].
The extent of left anterior descending branch of
left coronary artery is shown in Table- 2.
Table 2:  Showing the extent of left anterior descending
artery.

Extent No. of  hearts Percentage

Up to anterior aspect of apex 42 28

Running in posterior interventricular groove for a 
distance less than half of its length 

105 70

Running in posterior interventricular groove for a 
distance more than half of its length 

2 1.33

Hyperdominant left anterior descending artery which 
continued as posterior interventricular artery [PDA] 
occupying entire posterior interventricular sulcus and 
terminated at crux of the heart by giving AV nodal 
artery [Fig. 4]

1 0.66

The left anterior interventricular artery along its
course gave septal and ventricular branches.
Septal branches passed perpendicular to the
artery and supplied interventricular septum. It
gave 3-4 diagonal branches from its left to
supply left ventricle. In one case, we found a
hyperdominant left anterior descending artery
which continued as posterior interventricular
artery [PDA] occupying entire posterior interven-
tricular sulcus and terminated at crux of the heart
by giving AV nodal artery [Fig. 4].

The extent of circumflex branch of left coronary
artery is shown in Table 3.
Table 3:  Showing the extent of circumflex artery (Cx).

Extent No. of  hearts Percentage
Before obtuse margin 0 0

At obtuse margin 1 0.66
Between obtuse margin and crux 125 83.33

At crux [Fig. 5] 20 13.33

Beyond crux [Fig. 6] 4 2.66

Origin of SA nodal artery is shown in Table 4
and Figures 1, 7, 8.
Table 4:  Showing origin of SA nodal artery from left
coronary artery.

Origin of AV nodal artery is shown in Table 5
and Figures 4, 5. In 2 cases (1.33%) of present
study, both SA node and AV node of the same
heart received blood supply from circumflex
branch of left coronary artery.
Table 5:  Showing origin of AV nodal artery from left
coronary artery.

Occurrence of left conus branch of left anterior
descending artery was not a constant feature.
It was found in 2 cases (1.33%) forming a circle
of Vieussens with right conus branch of right
coronary artery [Fig. 9]
Posterior interventricular artery (PIVA) was a
branch of circumflex artery in 24 hearts (16%)
and it was given by those circumflex arteries
which were extended up to the crux or beyond
crux [Fig. 5, 6].  Posterior interventricular artery
was a continuation of hyperdominant left
anterior descending artery in one heart (0.66%)
[Fig. 4]. Hence left dominance was observed in
total 16.66% cases.
The mean external diameter of left coronary
artery at its origin was 5.02 ± 1.0328 mm.
In present study, length of main trunk of left
coronary artery was ranging from 4 mm to 22
mm with mean length of 11.66 ± 3.529 mm.
Length of main trunk was found ‘short’ in 4 hearts
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Origin from No. of hearts Percentage
Main trunk of left coronary 
artery [Fig.7,8]

2 1.33

Circumflex branch of left 
coronary artery [Fig.1]

28 18.66

Total 30 20

Origin from No. of hearts Percentage
Circumflex branch of left 
coronary artery [Fig.5]

24 16

From Left Anterior 
Descending Artery [Fig. 4]

1 0.66

Total 25 16.66
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and ‘long’ in 19 hearts. The mean length of main
trunk of left coronary artery was 11. 4903 ± 3.68
mm in case of bifurcation, 12.1667 mm ± 3.1923
mm in trifurcation and 11.75±2.8722 mm in
quadrifurcation. There was no correlation of
length of trunk of left coronary artery and num-
ber of divisions. (P > 0.05).
Fig. 1: Bifurcation of left coronary artery into left anterior
descending [1] and circumflex artery [2].  SA nodal artery
[3] is arising from circumflex artery.

Fig. 2: Trifurcation of left coronary artery into left anterior
descending [1], median artery [2] and circumflex artery
[3].

Fig. 3: Quadrifurcation of left coronary artery into left
anterior descending [1], two median areries [2a &2b]
and circumflex artery [3].

Fig. 4: Hyperdominant left anterior descending artery
which continued as posterior interventricular artery
[Arrow] and terminated at crux of the heart by giving AV
nodal artery.

Fig. 5: AV nodal artery [1] and Posterior interventricular
artery [2] arising at crux from circumflex branch [3] of
left coronary artery hence presenting left dominance.

Fig. 6: Circumflex branch [1] of left coronary artery after
giving posterior interventricular artery [2] is extending
beyond crux and supplying entire diaphragmatic
surface.
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Fig. 7: Main trunk of left coronary artery [1] showing
origin of SA nodal artery [2] and trifurcating [*].

Fig. 8: Main trunk of left coronary artery [1] showing
origin of SA nodal artery [2] and quadrifurcation [*].

Fig. 9: Right conus branch of right coronary artery [1]
and left conus branch [2] of left anterior descending
artery forming Circle of Vieussens.

DISCUSSION

The LCA is the main source of blood supply to
the heart [11, 5]. Its ostium is found normally in
left posterior aortic sinus most frequently at the
sinotubular junction. In present study, we found
the same as most common site. This location
allows maximum filling of the coronary arteries
in diastole [1].
High and low coronary orifices are associated
with an additional difficulty in cannulating the
coronary vessels during open aortic surgery or
in performing coronary arteriography [12]. Also
high left coronary orifice is usually associated
with a long left coronary artery which is at a
greater risk of injury during surgery, either due
to a low clamping of the aorta or due to the
incision of the aortic wall during valvular
replacement [8].
Left coronary artery usually bifurcates into left
anterior descending artery and circumflex artery.
But it may show trifurcation, tetrafurcation and
pentafurcation [13]. The additional terminal
branch(es) is called as median artery. It is also
called as ramus intermedius (RI) [8, 14,15]. Ajayi
NO et al proposed that in cases of more than
one additional terminal branches, they may be
labeled by adding the suffix I, II and III for the
third, fourth and fifth branches of the LCA
respectively, starting from the vessel closest to
the anterior interventricular artery [16].
The median artery of large caliber may give
branches to the sterno-costal surface of the left
ventricle, one or more anterior septal arteries
and branches to the anterior papillary muscle
of the left ventricle [8]. This branch, including
its anastomoses, presents important pattern of
collateral blood flow. Therefore existence of this
artery may decrease the effect of occlusion of
left anterior descending artery. Pepler and Mayer
reported that lower incidence of angina
pectoris and myocardial infarctions in Bantu
population proves that having a median artery
is beneficial where highest incidence of trifur-
cation (74%) was noted [17]. On the contrary,
occlusion of large median artery may result in
larger infract. Therefore it should be carefully
looked for during coronary angiography. These
additional terminal branches of left coronary
artery may be a source of complication or
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and independent predictor of increased long-
term mortality in patients with acute coronary
syndrome [24].
The appropriate treatment options in managing
coronary artery disease mainly depend upon the
size of the coronary artery. Smaller arteries
affects outcome in procedures such as balloon
angioplasty and stenting, and may cause
anastomotic difficulties during bypass grafting
[25]. In addition, small target vessel size is
associated with an increased risk of re-stenosis
and repeat revascularization [26, 27, 28].
We found an arterial circle of Vieussens in 2
hearts which is an important source collateral
blood flow between right and left coronary
arteries especially in patients of stenosis or  total
occlusion of left coronary artery.
Existence of short trunk is the risk factor for
development of atherosclerosis and a cause of
blockage in the left branch of the bundle of His
[29]. The short common trunk is clinically
important especially when a perioperative
coronary perfusion or angiography is performed,
because an image of the area of distribution of
LCA may be seen on introducing a catheter into
only one of the terminal branches and the other
does not show opacification leading to
misdiagnosis [30]. Green et al raised the possi-
bility of preoperative occlusion of main branch
of LCA by a coronary canula in case with an early
bifurcation [31].
Allen D. Johnson (1978) concluded that, patients
with congenital bicuspid aortic valve had a
higher incidence of immediate bifurcation of
main trunk of left coronary artery giving rise to
short trunk and also higher incidence of left
coronary artery dominance [32].
Considering the clinical aspect pertaining to the
left coronary artery, sound anatomical knowl-
edge is necessary for accurate interpretation of
diagnostic tests, clinical assessment of coronary
insufficiency and management of coronary
artery disease.

misdiagnosis. Trifurcation stenting carries a high
rate of adverse events like stent thrombosis and
since this vessel is not within any anatomical
groove, stent deployment would have a poor
support and prone for mobilisation and
migration [18].
The Left anterior descending artery [LAD]
descends in the corresponding groove along the
sternocostal surface to the apex and after
winding around incisura apices cordis it ends
on the inferior surface by anastomoting with the
posterior interventricular branch usually at the
junction of anterior 1/3rd and posterior 2/3 rd of
the posterior interventricular groove [1].
The  portion of left anteior descending artery
that lodging in posterior interventricular groove
is called as Muchet’s posteior recurrent
interventricular artery [8]. A large left anterior
descending artery [LAD] continuing as posterior
interventricular artery [posterior descending
artery-PDA] is referred as ‘hyperdominant’ or
‘superdominant’ left anterior descending artery
where posterior descending artery arises from
LAD instead of left circumflex or right coronary
artery [19, 20].
We found a case of hyperdominant left anterior
descending artery which continued as posterior
interventricular artery [PDA] occupying entire
posterior interventricular sulcus and terminated
at crux of the heart by giving AV nodal artery.
Similar finding was reported by Musselman and
Tate [21]. R. Akdimir et al reported a case of
simultaneous anterior and inferior myocardial
infarction due to occlusion of such hyperdo-
minant LAD [22]. In individuals with left
coronary artery dominance patterns, a great
amount of myocardium which includes the
entire left ventricle, left auricle, interventricu-
lar septum and part of right ventricle depends
entirely on left coronary artery for its nutrition.
Obstruction of this artery may produce a
massive infarct with output failure of the heart.
Kuno T, Numasawa Y, Miyata H, et al reported
that the numbers of patients presenting with
symptoms of heart failure, cardiogenic shock,
or cardiopulmonary arrest were significantly
higher in the patients having left coronary
artery dominance than in the patient with right
coronary dominance [23]. Hence according to
Goldberg et al, left dominance is a significant

Short or long main trunk of left coronary artery,
small diameter of main trunk, additional
terminal branches of left coronary artery, left
coronary artery dominance, Mouchet’s posterior

CONCLUSION
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recurrent interventricular artery, hyperdo-
minanant left anterior descending artery are the
significant anatomical factors which decide the
extent of coronary insufficiency, its functional
impact and may create challenges during the
interventional coronary care.
Conflicts of Interests: None
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