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Abstract

Background: To present a case of anomalous origin of the left coronary artery evaluated with invasive coronary
angiography (ICA) and ECG-gated coronary computed tomography (CCT).

Case presentation: A patient (55 years old, male) with a past medical history of respiratory failure and atrial
fibrillation underwent ICA to rule out coronary artery disease. Subsequently, the patient underwent ECG-gated CCT
to evaluate a suspected anomalous aortic origin of the left coronary artery, since the interventional cardiologist was
not able to properly identify the left coronary artery and its distal branches. CCT showed left coronary artery
originating from the right coronary Valsalva sinus, coursing within the interventricular septum and emerging at the
middle segment of the interventricular sulcus, where the left anterior descending and circumflex arteries originated.

Conclusion: The case we presented highlights the value of ECG-gated CCT in the evaluation of coronary anomaly
anatomy and thus risk stratification derived by proper coronary anatomy assessment. Although ICA was not helpful
in the diagnosis, it also has a pivotal role regarding the therapeutic management of this condition.
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Background
Coronary artery anomalies are often incidentally de-
tected during invasive coronary angiography (ICA) pro-
cedures (0.6–1.3%) [1]. ICA could be useful in the
detection of the anomaly itself, but it also has several
limitations regarding stenosis evaluation since specific
experience and peculiar techniques are required even to
catheterize the ectopic ostia. ECG-gated coronary

computed tomography (CCT) is a technique that allows
to precisely assess the origin of the anomalous vessel
and the vessel course unambiguously, and it showed also
a better diagnostic performance than ICA in coronary
artery anomaly evaluation [2]. The case we present is
emblematic regarding limits and clinical indications of
the two techniques in a patient characterized by anomal-
ous aortic origin of a coronary artery.

Case presentation
A severely obese, 55-year-old male (BMI = 65.74 kg/m2)
with a recent medical history of respiratory failure and
atrial fibrillation (AF) was admitted to our institution for
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performing an ICA in order to assess the presence of
coronary artery atherosclerosis underlying AF. Before
the procedure, an echocardiogram was performed, show-
ing no structural abnormalities; systemic arterial pres-
sure was 140/78 mmHg, and heart rate was 88 with AF.
Written informed consent was obtained from the pa-

tient. Institutional Review Board was not needed in this
case.
The interventional cardiologist was not able to evalu-

ate the left coronary artery ostium, since no vessel was
clearly opacified when contrast medium was injected in
the left coronary sinus of Valsalva (Supplemental Mater-
ial 1). The right coronary artery was evaluated properly
and showed no significant atherosclerotic disease (Sup-
plemental Material 2).
Thus, an ECG-gated CCT exam was performed with a

256-slice scanner (Revolution CT, General Electric,
USA) to evaluate the left coronary ostium and, eventu-
ally, left coronary artery anatomy.
CT scan was performed after the intravenous adminis-

tration of 50 ml of iodinated contrast material (Omnipa-
que 350 mg/dl, GE HEALTHCARE, USA) followed by a
saline flush with AF. Images were acquired in 1 gantry
rotation time (0.6 s) and post-processed with a noise re-
duction algorithm (Snap and Shot Freeze, General Elec-
tric, USA). Finally, images were analyzed on a dedicated
workstation (Advantage Workstation 4.7, GE Healthcare,
USA) using volume rendering (VR) and multiplanar re-
construction (MPR).
CCT showed the left coronary artery originating from

the right coronary cusp (Fig. 1), with an intramyocardial
course of about 2.4 cm within the interventricular
septum (Fig. 2) with the left anterior descending artery
(LAD) emerging at the middle segment of the anterior

interventricular sulcus. The left circumflex artery (LCx)
originated from the left main coronary artery distal seg-
ment (Fig. 3), coursing towards the atrioventricular sul-
cus, below the left atrial appendage.
Computed tomography confirmed an anomalous ori-

gin of the left coronary artery from the opposite sinus
(L-ACAOS) with a trans-septal course.
The patient was treated with medical therapy and

followed up after the ICA.

Discussion
Coronary artery anomalies comprise several different
congenital malformations and can be found in 0.3 to
5.6% of the population. They can be classified as benign
and malignant depending on the vessel course and the
potential risk of major cardiovascular events [3].
Trans-septal course of LAD is a malignant coronary

anatomy variation since it is a potential cause of sudden
cardiac death (SCD) in young athletes. Strenuous phys-
ical exercise in patients showing this anomaly has been,
in fact, associated with SCD. Among the most important
factors responsible for cardiovascular events, there is the
dynamic compression of the artery during the cardiac
cycle, leading to reduced blood flow during systole [4].
The clinical spectrum of L-ACAOS with a trans-septal

course is wide and can mimic other acute heart condi-
tions. Symptoms associated with this condition could be
chest pain, syncope, dyspnea, and, as told before, SCD
typically after physical exertion [4, 5].
The best non-invasive imaging technique to evaluate

the anatomic features of L-ACAOS is ECG-gated CT
angiography. This technique can show the most life-
threatening features of the anomaly and has a high
spatial resolution.

Fig. 1 CCT MPR showing the right (red arrow) and left (yellow arrow) coronary arteries originating from the right coronary ostium (asterisk)

Cavallo et al. The Egyptian Heart Journal           (2020) 72:61 Page 2 of 4



Including this case, there are 6 cases of the right single
coronary artery with a subsequent trans-septal course of
the left main coronary artery reported in the literature
[6].
In the presented case, ICA was not able to show cor-

onary artery anatomy, because the intraseptal tract of
the LAD was probably associated to flow anomalies

leading to reduced opacification after injection of con-
trast material in the right sinus of Valsalva. Thus, CCT
played a major role in the assessment of coronary artery
anatomy. The use of a 256-slice scanner with a very low
rotation and acquisition time was of paramount import-
ance for obtaining diagnostic images. In fact, AF often
limits the diagnostic accuracy of CCT with conventional
CT scanners.
Furthermore, to evaluate myocardial ischemia due to

L-ACAOS, the best option is stress-ECG, to mimic phys-
ical exercise. Alternatively, an inotropic and chronotro-
pic agent (e.g., dobutamine) with other non-invasive
imaging techniques such as cardiac magnetic resonance
(CMR) or echocardiography could be useful to simulate
physical exertion [4].
Among invasive imaging techniques, intra-vascular ul-

trasounds (US) are the most useful for the evaluation of
anatomical and physiological features of L-ACAOS is
ICA, which is effective also in post-surgery follow-up
[5].
The most effective and established therapy for this

anomaly is surgery, with the un-roofing of the intra-
mural segment and the creation of a neo-ostium, aiming
to eliminate dynamic systolic compression, thus redu-
cing the risk of myocardial ischemia and therefore SCD
[4, 5].

Conclusion
ECG-gated CCT performed with a 256-slice scanner
with a very low rotation and acquisition time allowed
to obtain good-quality images in a severely obese pa-
tient with AF and eventually to describe coronary
anatomy.

Fig. 2 CCT MPR showing the left main coronary artery (red arrow)
coursing in the interventricular septum (asterisk)

Fig. 3 CCT VR reconstruction showing the left anterior descending
artery (red arrow) and left circumflex artery (yellow arrow)
originating from the left main coronary artery (LMC) after the
intraseptal course
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Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s43044-020-00093-x.

Additional file 1: Movie 1. Left coronary ostium catheterization. After
contrast material injection only a small, hypoplastic vessel is opacified.

Additional file 2: Movie 2. Right coronary ostium catheterization. Right
coronary artery is well opacified and show no significant atherosclerotic
disease.
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ICA: Invasive coronary angiography; CCT: Coronary computed tomography;
AF: Atrial fibrillation; L-ACAOS: Anomalous origin of the left coronary artery
from the opposite sinus; MPR: Multiplanar reconstruction; VR: Volume
rendering

Acknowledgements
None

Authors’ contributions
AUC, MF, and MS performed the CT scan and evaluated the CT images. EM
and AUC evaluated the images and drafted the manuscript. AC and FF
performed the coronary angiography. All authors approved the final version
of the paper.

Funding
None

Availability of data and materials
Not applicable

Ethics approval and consent to participate
Not applicable

Consent for publication
Written informed consent for publication was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Author details
1Division of Radiology, San Carlo di Nancy Hospital, GVM Care and Research,
Rome, Italy. 2Department of Biomedicine and Prevention, University of Rome
“Tor Vergata”, Viale Oxford, 81, 00133 Rome, Italy. 3Division of Radiology,
University Hospital Sant’Andrea, University of Rome “La Sapienza”, Rome,
Italy. 4Division of Radiology, Policlinico Militare Celio, Rome, Italy.
5Interventional Cardiology Unit, San Carlo di Nancy Hospital, GVM Care and
Research, Rome, Italy. 6Maria Cecilia Hospital, Cotignola, RA, Italy. 7Intensive
Care Unit, San Carlo di Nancy Hospital, GVM Care and Research, Rome, Italy.

Received: 1 July 2020 Accepted: 27 August 2020

References
1. Akcay M, Camlıdag I, Gulel O (2019) Percutaneous coronary intervention for

coronary arteries with origin and course anomalies: case reports and
literature review. J Teh Univ Heart Ctr 14(3):141–145

2. Angelini P, Flamm SD (2007) Newer concepts for imaging anomalous aortic
origin of the coronary arteries in adults. Catheter Cardiovasc Interv 69(7):
942–954

3. Neves PO, Andrade J, Monção H (2015) Coronary anomalies: what the
radiologist should know. Radiol Bras 48(4):233–241

4. Gräni C, Kaufmann PA, Windecker S et al (2019) Diagnosis and management
of anomalous coronary arteries with a malignant course. Interv Cardiol
14(2):83–88

5. Angelini P, Uribe C (2018) Anatomic spectrum of left coronary artery
anomalies and associated mechanisms of coronary insufficiency. Catheter
Cardiovasc Interv 92(2):313–321

6. Glushko T, Seifert R, Brown F et al (2018) Transseptal course of anomalous
left main coronary artery originating from single right coronary orifice
presenting as unstable angina. Radiol Case Rep 13(3):549–554

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Cavallo et al. The Egyptian Heart Journal           (2020) 72:61 Page 4 of 4

https://doi.org/10.1186/s43044-020-00093-x
https://doi.org/10.1186/s43044-020-00093-x

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

