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Anomalous aortic origin of the coronary arteries (AAOCA) is a rare congenital abnormality. It is usually asymptomatic and often
found incidentally during coronary angiography. However, it can also be discovered during the autopsy of young healthy adults
who have suffered from sudden cardiac death (SCD). AAOCA represents the second most common cause of SCD in young
athletes. Herein, we report a case of a 39-year-old patient with left-sided right coronary anomaly with multiple high-risk
features who presented with life-threatening symptoms for SCD but normal electrocardiography, echocardiography, and
cardiac markers. The coronary computed tomography revealed an anomalous coronary artery from the left sinus of Valsalva
with a hypoplasic origin and a high-risk path between the aorta and the pulmonary artery with a short intramural path. He
was surgically managed with a coronary artery bypass with an uneventful follow-up.

1. Background

Anomalous aortic origin of the coronary arteries (AAOCA)
is a rare congenital abnormality. It can be asymptomatic
but usually found during diagnostic angiography for workup
of symptoms or during acute myocardial infarctions making
the management options very complicated. However, it can
also be discovered during autopsy of young healthy adults
who suffered from sudden cardiac death (SCD) [1]. AAOCA
represent the second most common cause of SCD in young
athletes [2].

Herein, we report a case of a patient with left-sided right
coronary anomaly with multiple high-risk features who pre-
sented with life-threatening symptoms for SCD.

2. Case Presentation

A 39-year-old nonsmoking male native from Cameroun
without any significant personal medical history or family
history of cardiovascular disease presented to the emergency
department with sudden loss of consciousness. At the end of

a two-hour run ending on an uphill path, the patient felt
unwell with blurred vision. This was followed by chest pain,
palpitations, shortness of breath, and eventually a brief loss
of consciousness.

The patient was brought to the emergency department
by ambulance. On admission, the electrocardiogram showed
no signs of ischemia, and the troponin T levels were slightly
elevated but remained stable (15 ng/l at admission, 29ng/l
after one hour, and 15ng/l after two hours). An acute coro-
nary syndrome was ruled out. An echocardiography per-
formed by the specialist revealed a preserved left
ventricular systolic function with an estimated ejection frac-
tion of 60-65% and normal left ventricular parietal kinesis.
The patient was admitted for further investigations.

A coronary computed tomography (CT) (Figures 1 and 2)
showed a congenital anomaly of the right coronary artery
(RCA) originating from the contralateral sinus of Valsalva,
18 millimetres above the left coronary leaflet. The right and
left coronary arteries were located close to each other, but sep-
arate from the ostia; this was corroborated on the coronary
angiogram (CA) which furthermore did not show any
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intraluminal coronary atherosclerosis (Figure 3). The origin of
the RCA was hypoplasic and followed a high-risk path
between the aorta and the pulmonary artery with a short intra-
mural path. Additionally, a positron electron tomography and
contrast-enhanced computed tomography (PET-CT) showed
discrete ischemia during physiological stress in the basal,
inferobasal, and middle lateroapical segments, representing
10% of the left ventricle in the territory of the RCA, as well
as in a part of the apex segment.

After multidisciplinary assessment, the patient under-
went coronary artery bypass grafting. Postoperative course
was uneventful, and the patient was discharged on postoper-
ative day 6.

3. Discussion

Manifestations of a left-sided origin of the RCA are illus-
trated by our case report. This rare anomaly can be life-
threatening, as such, we aim to discuss the prevalence of
AAOCA, its variants, and its high-risk features.

As previously mentioned, anomalous coronary disease is
the second most common cause of SCD in young athletes
[2]. It is still a frequently neglected topic in cardiology.
Autopsy series reveals that the majority of cases concern
young patients (<35 years old) who die during or shortly
after exercise [3] but can go unnoticed in the elderly patients
until they present with myocardial infarction due to coro-
nary atherosclerosis [4].

So far, there is no imaging test of choice for the diagnosis
of AAOCA. When a coronary anomaly is assessed, nonphar-
macological functional imaging such as echocardiography,
nuclear study, or cardiovascular magnetic resonance with
physical stress are recommended to be performed to mea-
sure myocardial ischemia (class I recommendation) [3].

There are multiple variants of AAOCA, and some of
them are associated with a higher risk for SCD. AAOCA
can be classified based on (i) the origin of the anomalous
vessel: left coronary artery, right coronary artery, single cor-
onary artery, or the circumflex coronary artery; (ii) the
course of the anomalous vessel: intramural, intra-arterial,
intramyocardial, prepulmonic, subpulmonic, and retroaor-
tic; and (iii) the location, shape, and spatial relationship of
the coronary ostia: two separate nonconfluent orifices aris-
ing from the same sinus, two confluent orifices located adja-
cent to each other, or one single orifice with bifurcation in
the aortic wall and single orifice with bifurcation outside
the aortic wall [5].

The exact prevalence of AAOCA in the general popula-
tion, as well as the associated risk of SCD, remains unknown
[6]. The prevalence of AAOCA in angiographic series has
been reported between 0.6% and 1.3% and 0.3% in autopsies
[7, 8]. In a prospective study by Yamanaka et al. based on
126,595 patients with coronary artery anomalies, 80% were
benign and asymptomatic. However, 20% were life-
threatening and presented with arrhythmia, syncope, myo-
cardial infarction, or sudden cardiac death [9].

Figure 1: Coronary computed tomography showing the intramural
path of the right coronary artery with origin close to the left
coronary artery.

Figure 2: Coronary computed tomography showing the hypoplasic
birth of right coronary artery (red arrow) originating close to the
left sinus of Valsalva with further high-risk path between the
aorta and the pulmonary artery.
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In our case report, the patient presented an anomaly of
the right coronary artery (ARCA) with an interarterial
course as well as an intramural course arising just above
the contralateral sinus of Valsalva. Of 8,522 patients referred
for coronary computed tomography angiography, 72
(0.84%) had an anomalous coronary artery from opposite
sinus of Valsalva, including right-sided origins of the left
main coronary artery, left anterior descending coronary
artery, left circumflex coronary artery, and left-sided origin
of the right coronary artery [10]. In the latter study, 20
patients (0.22%) had left-sided origin of the RCA. Among
patients with an anomalous coronary artery from the oppo-
site sinus of Valsalva, 23 patients (0.28%) had an interarter-
ial path. In this group, 6 patients (0.07%) had a high-risk
course, defined in the review by a slit-like ostium, an acute
angle take-off, an intramural route, and a significant compres-
sion between the aorta and the pulmonary trunk existing
simultaneously. These high-risk features of an anomalous cor-
onary artery from opposite sinus of Valsalva were only found
in case of left-sided right coronary arteries, as was the case in
our patient. Moreover, intra-arterial course is more frequent
in ARCA, when compared to anomalous left coronary artery
(0.23% versus 0.03%, respectively) [6].

The European Society of Cardiology’s (ESC) identified
risk factors for myocardial ischemia, such as high orifice,
ostial stenosis, slit-like/fish-mouth-shaped orifice, acute
angle take-off, intramural course and its length, interarterial
path, and hypoplasia of the proximal coronary artery [3].
Our case presented several of these features, such as the
hypoplastic ostium of the RCA, the interarterial course
between the aorta and the pulmonary artery, and the short
intramural path. Moreover, symptomatic patients such as
the case we report is a class I recommendation for surgery
[3]. Additionally, ischemia of 10% in the territory of the
RCA found during PET-CT put him at higher risk for SCD.

Current guidelines do not support screening for AAOCA
in asymptomatic athletes, given the low prevalence of this
disease [6]. Further studies and clarification on the screening
options of athletes remain an issue. Currently, the ESC and
The American Heart Association and American Academy
of Pediatrics both provide a recent consensus statement on
cardiovascular screening of young college athletes [11, 12].

Surgery is indicated in case of symptomatic patients with
left-sided origin of the right coronary artery with interarter-
ial, intramural path and with hypoplasic ostia. Nevertheless,
management of critical patients with intra-arterial course of
an anomalous coronary artery is controversial.

Physicians should be aware of the symptoms of AAOCA,
as these rare congenital abnormalities can lead to death.
Appropriate imaging studies should be performed, and cases
should be discussed with a multidisciplinary team.

Data Availability

The data used to support the findings of this study are
included within the article.

Conflicts of Interest

The authors have no conflicts of interest to declare.

References

[1] J. M. Laureti, K. Singh, and J. Blankenship, “Anomalous coro-
nary arteries: a familial clustering,” Clinical Cardiology, vol. 28,
no. 10, pp. 488–490, 2005.

[2] A. P. Burke, A. Farb, R. Virmani, J. Goodin, and J. E. Smialek,
“Sports-related and non-sports-related sudden cardiac death
in young adults,” American Heart Journal, vol. 121, no. 2,
pp. 568–575, 1991.

[3] H. Baumgartner, J. De Backer, S. V. Babu-Narayan et al., “2020
ESC guidelines for the management of adult congenital heart
disease,” European Heart Journal, vol. 42, no. 6, pp. 563–645,
2020.

[4] H. R. Khan, H. Hashim, and M. Bhandari, “Anomalous origin
of the epicardial left coronary artery from the right coronary
sinus revealed in a patient presenting with acute myocardial
infarction,” Journal of Ayub Medical College, Abbottabad,
vol. 28, no. 2, pp. 420–422, 2016.

[5] H. Agrawal, C. M. Mery, R. Krishnamurthy, and S. Molossi,
“Anatomic types of anomalous aortic origin of a coronary
artery: a pictorial summary,” Congenital Heart Disease,
vol. 12, no. 5, pp. 603–606, 2017.

[6] M. K. Cheezum, R. R. Liberthson, N. R. Shah et al., “Anoma-
lous aortic origin of a coronary artery from the inappropriate
sinus of Valsalva,” Journal of the American College of Cardiol-
ogy, vol. 69, no. 12, pp. 1592–1608, 2017.

[7] A. Yildiz, B. Okcun, T. Peker, C. Arslan, A. Olcay, and V. M.
Bulent, “Prevalence of coronary artery anomalies in 12, 457
adult patients who underwent coronary angiography,” Clinical
Cardiology, vol. 33, no. 12, pp. E60–E64, 2010.

[8] G. Tuo, M. Marasini, C. Brunelli, L. Zannini, and M. Balbi,
“Incidence and clinical relevance of primary congenital anom-
alies of the coronary arteries in children and adults,” Cardiol-
ogy in the Young, vol. 23, no. 3, pp. 381–386, 2013.

Figure 3: Coronary angiography revealing no atherosclerosis and
the anomalous right coronary artery (left arrow) close to the
origin of the left coronary artery (right arrow); with inter-aortico-
pulmonary high-risk path.

3Case Reports in Cardiology



[9] O. Yamanaka and R. E. Hobbs, “Coronary artery anomalies in
126,595 patients undergoing coronary arteriography,” Cathe-
terization and Cardiovascular Diagnosis, vol. 21, no. 1,
pp. 28–40, 1990.

[10] M. P. Opolski, J. Pregowski, M. Kruk et al., “Prevalence and
characteristics of coronary anomalies originating from the
opposite sinus of Valsalva in 8,522 patients referred for coro-
nary computed tomography angiography,” The American
Journal of Cardiology, vol. 111, no. 9, pp. 1361–1367, 2013.

[11] A. Pelliccia, S. Sharma, S. Gati et al., “2020 ESC guidelines on
sports cardiology and exercise in patients with cardiovascular
disease,” European Heart Journal, vol. 42, pp. 17–96, 2020.

[12] B. J. Maron, B. D. Levine, R. L. Washington, A. L. Baggish, R. J.
Kovacs, and M. S. Maron, “Eligibility and disqualification rec-
ommendations for competitive athletes with cardiovascular
abnormalities: task force 2: preparticipation screening for car-
diovascular disease in competitive athletes: a scientific state-
ment from the American Heart Association and American
College of Cardiology,” Circulation, vol. 132, no. 22,
pp. e267–e272, 2015.

4 Case Reports in Cardiology


	High Risk Features of an Anomalous Origin of the Right Coronary Artery
	1. Background
	2. Case Presentation
	3. Discussion
	Data Availability
	Conflicts of Interest

