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Abstract
Coronary Artery Anomalies (CAAs) are rare but potentially life threating abnormalities of coronary circulation. Most of them 
are benign; however, some may lead to severe myocardial ischemia or even sudden cardiac arrest. 

We report a case of a middle-aged female who presented with angina to exercise and cardio-vascular explorations have led to 
diagnosis of an anomaly of birth of the right coronary artery; patient was treated medically in addition to hard exercise restric-
tion, with good outcome during the follow-up.

Only the exact definition of the anatomic and clinical features of CAAs may allow to choose the most appropriate and effective 
treatment. Computed tomography may play a fundamental role in the diagnosis and treatment of CAAs.

Introduction
Coronary artery anomalies (CAAs) are diagnosed incidentally 
in 1.3% of cases on angiography and cardiac computed tomog-
raphy (CT) [1-2].  These very rare findings present with di-
verse clinical manifestations in patients ranging from asymp-
tomatic incidental findings to profound ischemia and sudden 
cardiac death[3]. The methods used to evaluate CAAs include 
echocardiography, angiography and new non-invasive meth-
ods such as coronary computed tomography (CT) and cardiac 
magnetic resonance imaging (MRI). The management strategy 
may vary based on clinical data, anatomical details and addi-
tional findings[4].

Case Presentation
A 38-year-old Caucasian female was admitted to our cardiol-
ogy department for exploration of a typical angina. She had no 
relevant cardiovascular history and reported since last year the 
beginning of chest pain with blockpnea, occurring especially 
with emotional situations and exertion, upon walking upstairs. 
The ECG performed on admission, as well as the biological 
workup, were normal. Echocardiography showed normal-sized 
chambers with preserved ejection fraction and no wall motion 
abnormalities. However, the diagnosis of CAA was suggested 
on echocardiography by a Right Coronary Artery (RCA) that 
was believed to originate from the left coronary sinus.
Exercise ECG was performed and patient couldn’t reach theo-
retical maximum heart rate according to her age; the result was 
litigious and inconclusive on ischemic level.

Subsequently, a coronary angiogram was performed, which did 
not reveal any significant stenosis but noted poor visualization 
of the right coronary artery due to its abnormal origin. For fur-
ther evaluation, she underwent cardiac Computed Tomography 
(CT) which showed birth defect of the right coronary artery 
(Figure 1) which originates from the left sinus of Valsalva with 
an intraarterial course between the aorta and the pulmonary 
artery (Figure 2).
Because of the patient’s complex coronary anatomy, we avoid-
ed intervention and prescribed medical therapy with beta-
blockers and recommended limitation of hard exercise, with 
outpatient monitoring. She was doing well one year later.

Discussion
The prevalence of CAAs is close to 0.5% with coronary angi-
ography and 1% with coronary CT [5]. The circumflex artery is 
the most involved (50% of cases) versus 30% for the RCA and 
20% for the left main and the left anterior descending artery 
(LAD) [6].
The position between the aorta and the pulmonary artery puts 
the coronary arteries at risk for compression particularly dur-
ing strenuous activity and may significantly limit the reservoir 
capacity of the epicardial coronary system [7].  In addition, the 
angulation of coronary artery at its origin from the opposite 
sinus causes an acute closure in its ostium responsible for the 
symptoms especially during hard activities [8].
The clinical presentation can include angina or equivalent, 
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Figure 1: CT coronary artery showing through different incidences and angles, the origin of the anterior descending coronary artery 
(A) and the anomalous origin of right coronary artery (B) which arise from the left anterior sinus with an inter-arterial path between 
the aorta and the pulmonary artery.
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lipothymia, syncope, heart failure, documented myocardial 
ischemia, severe ventricular rhythm disturbances (tachycardia 
or fibrillation), recovered cardiac arrest and sudden death. Yet 
coronary anomalies may also be asymptomatic. 
Adults are not well suited for coronary analysis by transthorac-
ic echocardiogram. Only the first few millimeters of an ectopic 
coronary artery can be visualized and precise diagnosis cannot 
be made on ultrasound imaging alone. 
Frequently involved in the diagnosis in adults, coronary angi-
ography is no longer considered the gold standard for classify-
ing CAA. It does not allow sufficient analysis of the ectopic 
orifice and the initial pathway. 
Coronary CT has become the reference examination when a 
risky form is suspected or when an initial ectopic path is un-
certain. CT is particularly useful in determining the path of the 
ectopic vessel.
Cardiac MRI has the advantage of not using contrast agents 
and is non-irradiating. However, because of its low spatial 
resolution, this technique is currently less helpful in evaluating 
the distal coronary system [9,10].
CAAs with an intraarterial pathway and/or intramural connec-
tion, and those with a pulmonary connection are the recognized 
CAAs at risk [11]. 
The course of action is often difficult in adults for CAAs at 
risk. Several decision algorithms have been proposed [12,13].
Practices are quite heterogeneous, explained by still limited 
knowledge on the natural or corrected history of CAAs [14,15].
The benefit/risk ratio of surgical correction has not yet been 
clearly evaluated. In cases of recovered cardiac arrest or symp-
tomatic left-sided CAA, the indication for correction is clear. 
The current lack of a score stratifying individual risk of sudden 
death complicates management [16]. The same anatomic shape 
may be responsible for early sudden death or be perfectly toler-
ated until old age. 
If myocardial ischemia is the main mechanism of symptoms, 
the place of coronary angioplasty deserves to be evaluated in 
adults where placing a stent seems possible without major risk. 
Empirically, a beta-blocker treatment can be proposed in case 
of ischemic symptomatology. Monitoring alone may be an ac-

ceptable initial strategy depending on the context. 
Given the current state of knowledge and uncertainty, it 
seems preferable that the decision to correct or not to cor-
rect a CAA be made by a specialized multidisciplinary 
team. There are recommendations to this effect [17].  

Conclusion
CAAs are rare congenital heart disease with variable clinical 
presentation. Their management and choice of therapy are con-
troversial and depend especially on the variant of anomalous 
coronary artery and the symptoms. The role of Heart Team in 
such cases is highly recommended.

Figure 2: frontal view of a three-dimensional reconstruction 
of CT coronary artery, demonstrating arterial paths with the 
anomalous origin of right coronary artery arising from the left 
coronary sinus as the left anterior descending coronary artery.
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