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ABSTRACT

Introduction: The diagnosis of coronary artery anomalies (CAAs) can be challenging due to the 
highly variable manifestations and symptoms. CAAs occur in less than 1% of the population. 
Multidetector cardiac computed tomography angiography (CTA) provides excellent spatial and 
temporal resolution for the imaging of CAAs. This case report describes an anomalous origin 
of the left main coronary artery. Case presentation: A 64-year-old woman with atypical chest 
pain underwent coronary CTA. The CT demonstrated that the left coronary artery was origi-
nating from the right coronary sinus and had an interarterial course with an approximately 
50% stenosis at the segment between the great arteries. Invasive coronary angiography con-
firmed hemodynamically significant stenosis of the interarterial segment. The patient under-
went off-pump coronary artery bypass graft surgery. Conclusion: Left coronary artery origi-
nating from the right coronary sinus with an interarterial course increases the risk of sudden 
cardiac death. In these patients, surgical revascularization is recommended. However, timely 
diagnosis, especially in those with mild symptoms, remains challenging. Coronary CTA is a 
robust tool to diagnose CAA and provides valuable information to support the clinical decision 
making in this patient population.
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INTRODuCTION

Coronary artery anomalies (CAAs) are seen in less than 
1% of the general population.1,2 Since manifestations and 
pathophysiological mechanisms are highly variable, CAAs 

are a very diverse group of congenital heart disorders. CAAs 
are traditionally classified based on the origin, course, 
and termination of the anomalous vessel.3 Anomalies of 
the origin have three subcategories: absent left main (LM) 
artery, anomalous ostium outside of the aortic sinuses, 
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and anomalous ostium at an inappropriate sinus. The five 
subtypes of anomalous aortic origin arising from the im-
proper sinus can be seen in Figure 1.4 Interarterial course 
is considered to be a malignant variant, with a high risk 

of sudden cardiac death, especially when the left coronary 
artery originates from the right coronary sinus. Due to its 
excellent temporal and spatial resolution, multidetector 
cardiac computed tomography angiography (CTA) allows 
accurate anatomical assessment of CAAs. Cardiac CTA is 
a Class I recommendation for initial screening of CAAs.5,6

CASE PRESENTATION

A 64-year-old female patient with typical chest pain was 
scheduled for coronary CTA due to suspected coronary ar-
tery disease. Her past medical history included obstructive 
sleep apnea, asthma bronchiale, and hypertension over 
the last 10 years. Transthoracic echocardiography (TTE) 
showed normal cardiac structure with preserved left and 
right ventricular function. The only alterations on TTE 
were mitral prolapse with mild mitral regurgitation, and 
non-significant tricuspid regurgitation without any signs 
of pulmonary hypertension.

Coronary CTA showed CAA: the left coronary artery 
originated from the right coronary sinus with a separate 
ostium, and it had an interarterial course with an ap-
proximately 50% stenosis on its segment between the 
ascending aorta and the pulmonary trunk. Moreover, the 
proximal segment of the left coronary artery ran within 
the aortic wall. Reconstruction of the coronary CTA can 
be seen in Figure 2. Otherwise, the patient had minimal 
coronary artery atherosclerosis without any other cardiac 
or extracardiac alterations. 

The patient underwent invasive coronary angiography 
(ICA) for the decision-making of the surgical indication. 

FIGuRE 2. Three-dimensional volume rendered images demonstrate anomalous left coronary artery with 
interarterial course between ascending aorta and pulmonary trunk

FIGuRE 1. Anomalous aortic origin of a coronary artery arising 
from the inappropriate sinus: Course subtypes. The 5 main course 
subtypes of anomalous aortic origin of a coronary artery arising 
from the inappropriate sinus are shown: blue: pre-pulmonic; orange: 
subpulmonic; green: retroaortic; purple: retrocardiac. the proximal 
segment of the interarterial course can be intramural (within the 
aortic wall) or not intramural. Adapted from Cheezum et al.4. Ao, 
aorta; MV, mitral valve; PV, pulmonic valve; TV, tricuspid valve.
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ICA confirmed the CAA with a significant stenosis on its 
interarterial segment. Based on the heart team’s decision, 
the patient underwent off-pump coronary artery bypass 
graft (CABG) surgery. Since the proximal and middle seg-
ments of the left coronary artery ran in the myocardium, 
distal surgical revascularization was not possible. There-
fore, two different grafts were used for the revasculariza-
tion: the left internal mammary artery was connected to 
the first diagonal branch, and a vena saphena graft was 
used to connect the obtuse marginal coronary artery with 
the ascending aorta.

The patient agreed to the publication of her data, and 
the institution where the patient had been admitted ap-
proved the publication of the case. 

DISCuSSION

In this report, we presented the clinical management of a 
patient with interarterial course left coronary artery from 
the first symptoms until open heart surgery. Timely diag-
nosis is essential for these patients, since the potential for 
sudden cardiac death has been largely attributed to this 
type of CAA.7 

Diagnosis of Caas

CAAs constitute a heterogenous group of malforma-
tions. Given the fact that 38% to 66% of CAA cases have 
no symptoms, timely detection of CAAs is very challeng-
ing.8–11 External compression of the abnormal course be-
tween the great arteries is especially dangerous during 
strenuous exercise, when the increased flow and expan-
sion of the great vessels cause stenosis of this coronary 
artery segment. Therefore, the risk of sudden cardiac 
death is the highest among young athletes.8–11 However, 
due to the rarity of the cases, current guidelines do not 
recommend routine screening for CAAs in young patients 
without chest pain.12,13

The screening of young healthy individuals between 
12–25 years of age with 12-lead ECG in association with 
comprehensive history-taking and physical examination 
has a Class IIb recommendation.13 Noninvasive ischemia-
provoking tests are suboptimal for the diagnosis of CAAs 
due to the high rate of false-negative and false-positive 
results.14,15 

TTE is the first diagnostic option for young patients 
with angina. Even if TTE is a widely available, rapid non-
invasive modality, it requires very experienced operators 
to identify coronary artery ostia, therefore TTE has lim-
ited accuracy for the detection of CAAs. In a study of 159 

young patients with anomalous aortic origin of coronary 
arteries, there was limited correlation between TTE re-
ports and surgical findings.16 Even if three-dimensional 
transesophageal echocardiography can be useful in the 
visualization of anomalous coronary arteries before op-
eration, it is not a routine tool for the diagnosis of CAAs.17

Coronary CTA and magnetic resonance angiography 
(MRA) are the imaging modalities with a Class I recom-
mendation for the visualization of CAAs.5,6 When com-
paring these two modalities, cardiac CTA is superior for 
imaging CAAs due to higher spatial and temporal reso-
lution, better visualization of the surrounding structures, 
and lower cost. Moreover, coronary CTA we can detect 
coronary artery disease which might be the cause of the 
symptoms. Since modern CT scanners permit optimal im-
age quality with very low radiation exposure, CTA is ap-
plicable not only for adults, but also for children with sus-
pected CAA.18,19

Due to the limited visualization of ostium, proximal 
course, and surrounding structures, ICA and intravascu-
lar ultrasound (IVUS) have a Class IIa indication for the 
initial assessment of CAAs.20 Previous studies have shown 
that in 41% to 44% of the cases, ICA on its own was not 
sufficient for the diagnosis of CAA, and therefore patients 
were referred for noninvasive angiography.4,21 Fractional 
flow reserve (FFR) measurement along the anomalous 
segment can help to determine the hemodynamic sig-
nificance of CAA. Prior studies have investigated the role 
of FFR measurement in the clinical decision-making. In 
a study of 37 consecutive adult patients with anomalous 
right coronary artery (RCA) originating from the left sinus 
with interarterial course, dobutamine stress FFR was sig-
nificant (≤0.80) in three patients (8.1%).22 IVUS and opti-
cal coherence tomography can improve visualization, but 
further studies are needed to assess the efficacy of these 
techniques in this patient population. 

Therapy of Caas

Previous autopsy and population studies have shown that 
the risk of sudden cardiac death is the highest among chil-
dren and adolescents during strenuous exertion, especial-
ly when the anomalous coronary artery originates from 
the opposite sinus with interarterial course.8–11,23 Several 
treatment options are available. However, there are con-
troversial results in the literature regarding the benefit 
of revascularization of CAAs: while some studies suggest 
that surgical repair offers a safe and effective solution,3,24 
other studies suggest that since most of these CAAs were 
diagnosed at an adult age without functional significance 
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or cardiovascular events, consecutive management might 
be sufficient.22,25,26

According to the current guidelines, beyond the type of 
CAA, the presence of ischemic symptoms plays a central 
role in the decision-making: in asymptomatic patients, 
preventive therapy with beta-blockers and avoidance of 
competitive sports and strenuous physical activity are 
recommended. For symptomatic patients and for those 
with anomalous left coronary artery with an interarterial 
course, surgery is a Class I recommendation.5,27

Several surgical techniques are available for the treatment 
of CAAs including unroofing of the origin of the anomalous 
vessel, reimplantation to the correct sinus, and CABG op-
eration.5 By unroofing the anomalous orifice, we can reduce 
the lateral compression on the intramural segment by re-
ducing the take-off angle of the anomalous coronary artery. 
However, since this technique involves manipulation of the 
aortic root, it can cause aortic valve instability and conse-
quently postoperative aortic insufficiency.24,28,29 Moreover, 
this method does not address the interarterial coronary ar-
tery segment. Reimplantation of the anomalous ostium has 
also been proposed, but stenosis of the new ostium can oc-
cur, resulting in reoperation and need of CABG surgery.30 
However, while some authors reported CABG to be the most 
straightforward solution,31,32 other studies suggest that 
CABG should be avoided in the absence of concomitant ob-
structive coronary artery disease, because competitive flow 
from native vessels can cause graft failure.4

There is only limited evidence on the role of percuta-
neous coronary intervention (PCI) in patients with inter-
arterial coronary artery segment. Even if stent implanta-
tion can relieve compression of the interarterial course, 
performance of PCI can be challenging in these patients. 
Moreover, in a study of 42 adult patients with this type 
of CAA, 29% had recurrent symptoms, while the rate of 
in-stent restenosis was 13% after a median follow-up of 
5 years.33 PCI and stent implantation is currently not rec-
ommended by current guidelines for revascularization of 
the interarterial segment.12

CONCLuSION 

Left coronary artery originating from the right coronary 
sinus with an interarterial course has a potential for sud-
den cardiac death. In these patients, surgical revascu-
larization is recommended. However, timely diagnosis, 
especially in those without any symptoms remains a chal-
lenging issue. Among the invasive and noninvasive tests, 
coronary CTA proved to be the most precise modality for 
the detection of CAAs. 
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