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Abstract: Single coronary artery is a rare congenital condition which entails one artery to 

supply blood to the entire myocardium. A case of single coronary artery in a patient diagnosed 

with tachycardia-induced cardiomyopathy is discussed. The focus of this case is to present the 

clinical implications of this coronary anomaly. 
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1. Introduction 

Single coronary artery (SCA) is a rare condition in which a unique artery, 

originating in the aortic trunk, supplies the myocardium through its branches. Patients 

with coronary anomalies may be symptomatic, or it can be an incidental finding during 

coronary angiography or during autopsies [1]. 

2. Case report  

A 73-year-old man was admitted with severe dyspnea and palpitations. The 

patient had a history of hypertension, dyslipidemia and permanent atrial fibrillation 

(AF). Upon clinical examination, he had slightly elevated blood pressure (150/100 

mmHg), a ventricular rate of 135 beats per min (bpm), basal crackles in both lungs 

could be heard. The electrocardiogram showed AF with rapid ventricular response, 

newly diagnosed left bundle branch block. The echocardiography described severe left 

atrial enlargement, a slightly dilated left ventricle (LV), severe systolic dysfunction 

with a left ventricular ejection fraction (LVEF) of 25%, due to global hypokinesia. The 

patient presented no dynamic changes in cardiac enzyme serum levels, nor increased 

inflammatory markers and the thyroid function was normal. The coronary angiography 

revealed a single right coronary artery (SCA), divided in two arteries (Figure 1A). 

The left coronary ostium could not be seen by aortography. The first branch of the 

single coronary artery runs along the right coronary artery`s course. The left artery had 

an anomalous path, ascendant and parallel to the pulmonary trunk, describing a loop 

around it. Then, provided a hypoplastic left descending artery, following the anterior 

interventricular groove and continued towards the posterior wall through the left 

coronary sulcus it descended towards the anterior interventricular groove. In the 

medial portion of the anterior descending artery, a 50% stenosis was noticed. The 

Coronary Computed Tomography Angiography confirmed the anomalous coronary 
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artery and described a pre pulmonic path of the left branch (Figures 1B–D). 

 

Figure 1. (A) Coronarography image and; (B–D) coronary computed tomography angiography images showing a 

single coronary artery originating in the right sinus of Valsalva and dividing into a right branch (blue arrow) and left 

branch (yellow arrow). The left artery provides a hypoplastic anterior interventricular artery (green arrow). 

On the fourth day of hospitalization, the echocardiography showed LVEF of 40%, 

and on day 20 the LVEF enhanced to 50%. The symptomatology and LV function 

improved under standard heart failure and rate control treatment. He was started on 

angiotensin receptor inhibitor—ramipril 5 mg o.d., later uptitrated to 10 mg o.d., 

diuretics spironolactone 25 mg and furosemide (initially 80 mg per day i.v. and 

deescalated to 20 mg p.o. per day). The patient was on low dose beta blocker—25 mg 

metoprolol daily. The dose was gradually, over a 3-week period, uptitrated to 150 mg 

metoprolol daily.  

3. Discussion 

SCA is a congenital condition which entails one artery to supply blood to the 

entire myocardium. It has been described as a rare occurrence, with a prevalence 

ranging from 0.014% to 0.044% [1–3]. It has been reported as a single anomaly, or in 

an association with cardiac congenital abnormalities [2]. 

Following the Lipton Classification of SCA, in this case it’s a RII-A type: the 

origin of the artery is in the right sinus, it branches into a right artery and a left artery 

and the left artery passes anterior to the pulmonary trunk. Also, SCA have been 

classified as having a benign course or a potentially serious one [3]. Consequently, the 

patients may be asymptomatic or they might present symptoms of ischemia, heart 

failure, syncope or even sudden cardiac death [1,3]. Myocardial ischemia was 

documented in a few cases in the absence of coronary artery disease [4,5] but also 

attributed to atherosclerosis [6,7]. An interarterial course, between the pulmonary 

trunk and the aorta, could result in coronary compression as the aortic root expands 

during physical effort [3,8]. A high risk of sudden cardiac death has been described in 

young people with coronary anomalies, especially exercise-related [9,10]. Other 
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anatomical features which could lead to ischemia are the following: narrowing of the 

artery, intramural segments, kinking, acute angle takeoff [8]. In post-mortem studies, 

some patients with coronary anomalies had areas of myocardial fibrosis due to 

ischemic episodes, which could be considered an arrhythmic substrate [8]. In our case, 

as the second artery passes anterior to the main vessels, and not between them, we 

consider the course as being benign. The coronary anomaly had no high-risk features 

for ischemia or sudden cardiac death thus allowing the patient to live with this 

coronary distribution for 73 years without complications. 

Tachycardia-induced cardiomyopathy (TIC) is a type of systolic dysfunction 

which is reversible, partially or completely, once the heart rate is controlled [11,12]. 

The etiology of this condition is tachyarrhythmic—high ventricular rate, with AF 

being the most common cause [13,14]. High ventricular rates can lead to dilation of 

the cardiac chambers and to secondary mitral regurgitation [11,14]. In this case, the 

patient initially had a dilated LV and a severe mitral regurgitation. After 3 weeks of 

treatment, the LV returned to normal size, the systolic function improved and mitral 

regurgitation diminished from severe to moderate. We found the coexistence of a SCA 

in an elderly patient with TIC as a coincidence, and not as a cause of systolic 

dysfunction. 

4. Conclusion 

In conclusion, we discuss a case of what appeared to be, at first, a common 

association of heart failure with reduced ejection fraction and atrial fibrillation in an 

elderly patient. As the case developed, a rare coincidence was found: a case of 

tachycardia-induced cardiomyopathy in a patient with a benign coronary anomaly. 
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