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Abstract

The three primary or ‘elementary’ coronary arteries and their branches perfuse the heart and originate from the
sinuses of Valsalva. Generally, the right coronary artery (RCA) originates from the upper or middle third of the right
anterior sinus of Valsalva. It gives rise to the conus branch, one or more acute marginal branches, and if we are
talking about right dominant circulation forms the AV nodal artery, the posterior descending artery (PDA) and
posterolateral branches. In turn, the left coronary artery originates above the upper or middle third in the left anterior
sinus of Valsalva. The left anterior descending artery gives rise to septal branches that curve down into the
interventricular septum and diagonal branches that wrap over the anterolateral free wall of the left ventricle. The
circumflex artery (LCX) courses clockwise in the AV groove as it gives rise to one or more obtuse marginal
branches.
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Introduction
Coronary artery anomalies result from disturbances which may

occur to the foetus in the third week of development. These
disturbances may lead to anatomical variations which may affect the
origin, course, and termination of these arteries, or alterations in their
intrinsic anatomy [1,2]. Defining the normal and the abnormal in the
coronary circulation can be tricky. Paolo Angelini and co-workers
proposed that a general definition of normal coronary arteries should
be founded on the knowledge of the variations of each of the features
used to describe coronary anatomy (number and location of ostia, the
diameter or cross sectional area of coronary arteries) [3-10]. Generally
each descriptive feature should be considered anatomically normal
when it is found in more than 1% of a general population. On the other
hand, morphological features found in less than 1% of the population
should be defined as anomalous coronary anatomy [11-13].

From all the different types of coronary artery anomalies only one
sub group is considered to pose risk of causing coronary ischemia: the
anomalous origin of a coronary artery from an opposite sinus of
Valsalva with an intramural course (ACAOS). It is found in
approximately 1% of adult cardiac catheterization laboratory patients
[14-17].

Case Report
A 45-year-old male patient was referred to our clinic for

preoperative coronary angiography, prior to vascular surgery for
peripheral arterial disease (severe aorto iliac obstructive disease -
Leriche syndrome and critical stenosis of the left renal artery). He was
smoker, dyslipidemic and had resistant hypertension. He didn’t
mention any anginal symptoms probably due to severe limitation in his
physical activity because of intermittent claudication. The physical

examination revealed absent arterial pulses in the lower extremities,
normal first and second heart sounds without additional sounds or
murmurs, normal respiratory whisper, blood pressure 160/110 mmHg.
The chest X-ray showed normal sized cardiac shadow and pulmonary
vasculature. The electrocardiogram revealed sinus rhythm, ST
depression with negative T waves in leads II, III, aVF, V4-V6 and ST
elevation in aVR. The two-dimensional echocardiogram was within
normal limits.

Coronary angiography was performed with access through a 5F
sheath in the right radial artery. The ostium of the left coronary artery
was engaged with a JL3.5, 5F catheter, the left main artery was
atheromatous without obstructive disease, the left anterior descending
artery had diffuse atheromatosis and 80% stenosis in the midpart and
left circumflex artery was without obstructive coronary artery disease
(Figures 1 and 2).

Figure 1: Left anterior oblique view with cranial angulation.
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Figure 2: Right anterior oblique view with caudal angulation.

The ostium of the right coronary artery was engaged with a JR4 5F
catheter and the artery followed a long course beyond its routine
termination, with two successive stenosis 80% and 90% respectively,
supplying finally the obtuse margin of the lateral free wall of the left
ventricle (Figures 3 and 4). All three coronary arteries were with
reduced diameters probably due to chronic hypoperfusion.

Figure 3: Left anterior oblique view with cranial angulation.

Discussion
Normally RCA after giving rise to the PDA, continues beyond the

crux cordis (the junction of the atrioventricular and interventricular
grooves), terminating in one or several posterolateral branches that
supply the diaphragmatic surface of the left ventricle. This is the
contribution of the dominant RCA to the blood supply of the left
ventricle.

In our patient RCA after giving rise to PDA, crosses the crux of
heart and ascends across the entire length of the left atrioventricular
groove, following an epicardial long course, terminating as an obtuse
marginal branch supplying the lateral free wall of the left ventricle.

Figure 4: Shallow right anterior oblique view.

Ilia et al. described a case of super dominant RCA with large tortous
posterolateral branch for the lateral wall of the heart [18] and Kumar
also described anomalous RCA terminating in superior and inferior
right circumflex arteries supplying the territory supplied by an absent
LCX [19,20]. Our patient is a unique case in which the lateral wall of
the left ventricle is being supplied by two obtuse marginal branches
originating from different coronary arteries LCX and RCA
respectively. The clinical consequences of this anatomical variant are
determined mainly on the burden of the atherothrombotic disease of
the patient and not from the coronary artery variant itself, as it is not
known to cause ischemia. Interventional cardiologists and cardiac
surgeons should be familiar with these anatomic variants so that a
proper revascularization procedure can be obtained in the presence of
obstructive coronary artery disease.

Conclusion
Finally, taking into account the complexity of the disease of our

patient, we didn’t proceed to any kind of ad hoc revascularization
procedure, preferring to clarify first the amount of myocardium in
jeopardy with a stress inducible ischemia method and re-evaluate the
patient in a multidisciplinary approach.
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