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Abstract

Anomalous Aortic Origin of Coronary Arteries (AAOCA) is a congenital heart defect in which one coronary artery arises from the opposite sinus of Valsalva. AAOCA is 
observed in approximately 0.3–1.3% of patients undergoing diagnostic Invasive Coronary Angiography (ICA). Among AAOCA, anomalous origin of the left coronary artery 
from the right sinus of Valsalva is a relatively uncommon fi nding, with a reported prevalence of 0.02%-0.05% on angiographic studies. This AAOCA is the second most 
common cause of death in young athletes and usually occurs during exertion. Several imaging modalities have been proposed for AAOCA identification and evaluation. 
Multidetector Computed Tomography (MDCT) may not only visualize AAOCA but better define, as compared with ICA, the origin and course of the anomalous vessel. We 
report a case of a 19 years old young athlete with anomalous origin of the Left Main Coronary Artery (LMCA) from the right sinus of Valsalva that was detected by MDCT 
using prospective ECG gating and low-radiation exposure.

Introduction 

Anomalous origin of the left coronary artery from the 
right sinus is a relatively uncommon fi nding, with a reported 
prevalence of 0.02%-0.05% on angiographic studies [1]. 
Nevertheless, it is a leading cause of Sudden Cardiac Death 
(SCD) in young athletes and its clinic manifestations are 
strictly related to strenuous exertion. It is thought that the 
main mechanism of SCD relies on external compression of 
the abnormal coronary artery, coursing between the great 
arteries, as they expand during vigorous exercise, leading to 
myocardial ischemia. Usually, death is unexplained, but in the 
majority of the cases it could present with exertional angina or 
Electrocardiographic (ECG) signs of stress induced myocardial 
ischemia even totally asymptomatic. It is widely known that 
the prognosis of this coronary anomaly changes according 
to anatomical variant. Consequently, an early recognition 
and a detailed defi nition of critical anatomical variant and 
its functional signifi cance is of a paramount importance, 
Multislices Coronary Computed Tomography (MSCCT) is a 
powerful diagnostic tool that can provide optimal visualization 

and characterization of the vessel coronary arteries origin and 
their anatomical course subtypes. We report the case of a young 
athlete.

Case presentation

A 19-year-old athlete Caucasian male was referred to our 
department for assessment of coronary artery anatomy by 
Multislices Coronary Computed Tomography (MSCCT) due 
to ischemia induced exercise stress test performed during 
sports pre-participation screening. He was asymptomatic for 
dyspnea, chest pain or other ischemic myocardial equivalent. 
Physical examination did not reveal any abnormality. The basal 
ECG showed regular sinus rhythm without signs of ischemia or 
prior myocardial infarction.

Transthoracic echocardiography demonstrated a preserved 
LV ejection fraction (61%) without regional wall motion 
abnormalities. There was mild MR from a thick, restricted 
posterior leafl et. A 24 hours record ECG showed ST-T segment 
no-specifi c changes associated with the increase of heart rate.
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A maximal electrocardiographic exercise stress test 
performed according to Bruce’s criteria showed signifi cant ST 
segment downsloping in II, III and aVF peripheral leads and a 
right bundle branch block (RBBB) appearance. The patient was 
asymptomatic during the test.

MSCCT was conducted with a new ultrafast-low-dose 
protocol (Revolution CT, General Electric) with volumetric 
acquisition technique and retrospective cardiac gating [2], 
after administration of 80 ml of a tri-iodinated non-ionic 
monomeric contrast medium e.v. (IOMERON® 400 mg/ml, 
Bracco Imaging S.p.A). The scans obtained were reconstructed 
at different stages of the cardiac cycle and analyzed with 
multiplanar algorithms and volumetric rendering.

Volume rendering reconstruction showed the left main and 
right coronary artery (RCA) arising separately from the right 
sinus of Valsalva (Figure 1). The left main coursed between the 
ascending aorta and pulmonary trunk (Figure 2) and gave off 
the left anterior descending (LAD) and left circumflex (LCX) 
coronary arteries in their normal position.

Discussion

Currently, coronary Computed Tomography (CTA) and 
MRI are the only Class I–indicated tests used to image  
Anomalous Aortic Origin of a Coronary Artery (AAOCA) [3]. 
The recent advances in MSCCT Multi-Detector Row Computed 
Tomography (MDCT) technology have allowed this technique 
to become the method of choice for detecting coronary artery 
anomalies. In particular, rapid scan times, high spatial 
resolution and dose reduction strategies have improved patient 
safety [4,5]. Noteworthy, our method routinely permits very 
low radiation exposures (<2 mSv), low contrast volumes, and 
rapid imaging by free breathing without sedation. MDCT is the 
best non-invasive imaging technique in terms of sensibility, 
specifi city, positive and negative predictive value as regard 
this group of malformations [6]. Non-contrast Self-navigated 
Free-breathing MR Angiography (SN3D-MRA) studies provide 
considerable diagnostic accuracy regarding the detection of 
anomalies, high origin, and inter-arterial course of the coronary 
arteries. However, contrast enhanced CTA remains the superior 
imaging technique currently in terms of diagnostic confi dence 
and visualization of more distal coronary artery branches and 
characterization of subtle anatomical detail such as intramural 
coronary course [7].

Based on the functional relevance of each abnormality, 
coronary artery anomalies can be classifi ed as anomalies 
with obligatory ischemia, without ischemia or with exertional 
ischemia.

Despite these differences in prevalence rates between 
different variant of abnormality the AAOCA described in our 
case, is the second most common cause of  death in young 
athletes and usually occurs during exertion and is associated 
with the risk of Sudden Cardiac Death (SCD ) and as such 
should be carefully considered in symptomatic patients [8]. 
Clinical symptoms of AAOCA are similars to symptoms of 
atherosclerotic coronary artery disease, especially when 
the anomalous artery has an interarterial course. Of note, 
when a subject undergoes strenuous activity, the increased 
cardiac output results in a greater expansion of the aorta and 
pulmonary artery. In the presence of inter-arterial course of 
the right-sided AAOCA, as seen in our patient, it is possible 
that the enlarged vessels mechanically compress the LCA, 
effectively acting as an exercise-dependent form of stenosis. 
In addition, the assessment of different subtypes of coronary 
artery anomalies provides better risk stratifi cation of the 
patients. The proximal course of the anomalous coronary artery 
seems a major determinant of the risk of myocardial infarction 
or sudden death. In particular, the high-risk course between 
the aorta and the pulmonary trunk must be discriminated 
from rather innocent low-risk septal and anterior infundibular 
courses [9,10].

Although this report outlines a rare case of asymptomatic 
right-sided AAOCA, it is generally considered to be more 
benign than other coronary artery anomalies, such as a left-
sided AAOCA. The difference in mortality between the 2 types 
of AAOCA has been described in past autopsy reports, with a 
mortality rate of 57% for left-sided AAOCA and 25% for right-

Figure 1: Volume rendering reconstruction showed the left main and right coronary 
artery (RCA) arising separately from the right sinus of Valsalva.

Figure 2: The left main coursed between the ascending aorta and pulmonary trunk 
and gave off the left anterior descending (LAD) and left circumflex (LCX) coronary 
arteries in their normal position.



234

https://www.peertechz.com/journals/journal-of-cardiovascular-medicine-and-cardiology

Citation: Tanzilli A, Griffo S, Luca Vincenzo Capasso AD, Rossi V, Calcagno S, et al. (2020) A case of anomalous aortic origin of coronary arteries from the opposite 
sinus. J Cardiovasc Med Cardiol 7(3): 232-234.DOI: https://dx.doi.org/10.17352/2455-2976.000144

sided AAOCA. As widely described, diagnosis of AAOCA is 
usually incidental as most patients are asymptomatic. In those 
who do present with symptoms, the most common ones are 
exertional syncope, chest pain, or palpitations. Symptomatic 
AAOCA patients have 3 treatment options: medical treatment, 
coronary angioplasty with stenting, and surgical repair, which 
includes bypass surgery, reimplantation of the anomalous 
artery, unroofi ng of intramural segments of the anomalous 
artery, or osteoplasty.  In conclusion, although AAOCA is fairly 
rare, the potential risk of SCD and other adverse complications 
make accurate diagnosis and treatment of this condition crucial 
to maximizing patient outcomes.
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