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Abstract  Case Report 
 

Coronary artery connection abnormalities are a diverse group of congenital disorders whose manifestations and 

pathological mechanisms are highly variable. This abnormalities are undergoing significant changes in terms of 

description, morphogenesis, clinical presentation, diagnostic assessment, prognosis and treatment. It is an important 

entity because of its clinical impact, the risk of sudden death, its prevalence and its practical management. The rapid 

development of imaging techniques such as computed tomography, magnetic resonance imaging, intravascular 

ultrasound and optical coherence tomography has brought a lot of new information on the issue. It is most often 

associated with sudden cardiac mortality if the abnormal connection of a coronary artery from the controlateral sinus, 

especially if it passes between the aorta and the pulmonary artery. Patients are often asymptomatic and coronary 

abnormalities are incidentally identified during coronary angiography or autopsy after sudden cardiac death in the 

majority of cases. Symptoms such as angina pectoris, syncope, heart failure and myocardial infarction can occur under 

certain circumstances. The purpose of this article is to provide a brief overview of the various variants of this disease, 

focusing on some clinical manifestations, the risk of sudden cardiac death and the physiopathological mechanism of 

symptoms, as well as valuable information on diagnostic assessment and treatment options. 
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ABBREVIATIONS 

LCX: Left circumflex artery 

LAD: Left anterior descending artery  

MRI: Magnetic resonance imaging 
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INTRODUCTION 
Congenital coronary artery abnormal 

connections are an important issue in cardiology and 

cardiovascular surgery. It is an important entity because 

of its clinical impact, the risk of sudden death, its 

prevalence and its complexity of practical management. 

They concern 0.3 to 1.5% of the general population. 

The abnormal connection of the coronary artery is a 

common type of congenital anomaly of the coronary 

artery. Several classification schemes have been 

proposed for this congenital disease. Based on their 

clinical significance, some authors classify them as 

major and minor. From the point of view of their 

functional impact, they can be classified as follows: 1- 

abnormalities associated with a defined ischemia 2- 

abnormalities not associated with ischemia and 3- 

abnormalities with exceptional ischemia. However, the 

most detailed and accurate classification was proposed 

by Angelini [1] and is based on anatomical features. 

Based on this classification, it can be characterized as: 

1- coronary connection and pathway abnormalities; 2- 

abnormalities of the intrinsic coronary anatomy; 3- 

coronary termination abnormalities; and 4- abnormal 

collateral vessels [2]. The abnormal origin of the 

coronary artery has important clinical implications due 

to its association with myocardial ischemia [3], lethal 

arrhythmia [4] and even sudden cardiac death [5]. In 

some patients, atherosclerotic coronary disease or 

valvular heart disease may be associated with abnormal 

coronary artery connection [6]. As a result, this lesion is 

often referred to as a “malignant” coronary artery 

abnormality [7]. The management of these coronary 

abnormalities requires a multidisciplinary approach, 

which includes the clinical cardiologist, interventional 

cardiologist, radiologist and the cardiovascular surgeon. 

In this report, we describe our experiences with 4 
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patients in whom an abnormal coronary artery origin 

was found during coronary angiography.  

 

Case 1 

A 15-year-old patient with no particular 

pathological history and no cardiovascular risk factor 

admitted for cardiac arrest recovered in the school after 

3 minutes of cardiopulmonary resuscitation. Upon 

admission, after the patient was discharged, the clinical 

examination and electrocardiogram were normal. 

Cardiac ultrasound a preserved systolic function and 

size of the cardiac chambers. Coronary angiography 

revealed connection defect of the left coronary artery 

from the antero-right sinus. The coronary CT scan 

confirmed the diagnosis showing the birth of the left 

coronary artery of a common stem with the right 

coronary artery from the right antero-lateral sinus and 

describes an inter-aortopulmonary malignant path 

without atheroscholic coronary infiltration (Figure 1). 

Magnetic resonance imaging (MRI) showed the same 

angiographic and CT findings, and it did not find an 

argument in favour of interstitial fibrosis, or myocardial 

infarction (Figure 2). The case is presented in 

multidisciplinary session, it is decided to proceed to 

surgery with creation of a neo-ostium. In surgery, we 

repositioned the left coronary artery, creating a new 

ostium in the appropriate aortic sinus with good 

evolution. 

 

 

 
Figure 1: The coronary CT Scan showing the abnormal connection of the left coronary artery of a common stem with the right 

coronary artery from the right antero-lateral sinus and describes an inter-aortopulmonary malignant path 

 

 
Figures 2: The MRI showing the common connection by a right ostium of both coronaries 

 

Case 2 

80-year-old patient followed for arterial 

hypertension under treatment, no other specific 

pathological history or cardiovascular risk factor, 

admitted for acute coronary syndrome with ST segment 

elevation. Cardiac ultrasound a preserved systolic 

function and size of the cardiac chambers with disorders 

of segmental kinetics. Coronary angiography revealed 

an abnormal artery of the left coronary artery born from 

the antero-right sinus; with significant distal right 

coronary artery stenosis (Figure 3). The coronary CT 

scan confirmed the diagnosis showing the abnormal 

connection by a common trunk with the right coronary 

artery from the right antero-lateral sinus and describes 

an inter-lateral aortopulmonary malignant path. 
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Figure 3: Abnormal connection of the left coronary birth at the right sinus 

 

Case 3 

65-years-old patient, with chronic smoking, 

followed for right ventricular arrhythmogenic dysplasia. 

The patient was admitted for chest pain. He had a good 

hemodynamic and respiratory condition with a physical 

examination without abnormalities. An 

electrocardiogram was performed recording a regular 

sinus rhythm, a right branch block with secondary 

repolarization disorders. The ultrasensitive troponins 

was high. Other biological tests, including serum 

electrolytes, were normal, as was chest radiography. As 

a result, the diagnosis of acute coronary syndrome 

without ST segment elevation was retained. A 

transthoracic echocardiogram was performed detecting 

a preserved systolic function and size of the cardiac 

chambers, correct global and segmental kinetics, the 

right ventricle was not dilated, hypertrophied with an 

akinesia of its side wall suggestive of right ventricular 

dysplasia. Coronary angiography was performed 

showing coronary arteries without significant stenosis 

(Figure 4). However, the right coronary artery had an 

abnormal connection in the left sinus more precisely in 

the left trunk. Acute aortic syndromes and pulmonary 

embolisms were excluded. Thus, the possibility of an 

abnormal path of this artery especially in inter-aorto-

pulmonary was suspected. A thoracic coronary scanner 

was requested which unfortunately was not performed 

due to patient refusal. 

 

 
Figures 4: Abnormal connection of the right coronary birth at the left sinus in the left trunk 

 

Case 4 

48-years-old patient, followed for diabetes and 

high blood pressure. The patient was admitted for chest 

pain radiating to both shoulders. He had a good 

hemodynamic and respiratory condition with a physical 

examination without abnormalities. An 

electrocardiogram was performed recording a regular 

sinus rhythm, negative T-waves in the inferior territory. 

A dose of ultrasensitive troponins was carried out with 

a high result rate. Cardiac ultrasound a preserved 

systolic function and size of the cardiac chambers 

without disorders of segmental kinetics. Coronary 
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angiography was performed showing the right coronary 

artery had an abnormal connection in the left sinus and 

a significant stenosis of the distal right coronary artery 

confirmed by fractional flow reserve study. An 

angioplasty of the distal right coronary artery was 

perfomed with stent placement. A coronary CT was 

later planned confirming the diagnosis. 

 

 
Figure 5: Abnormal connection of the right coronary birth at the left sinus 

 

DISCUSSION 
Defining which anatomy of the coronary 

arteries is normal can be difficult. Some normal 

characteristics may be defined in numerical terms (for 

example, the number of coronary ostia), while in other 

cases a more qualitative description is required. 

Angelini and colleagues proposed a classification 

dividing the coronary characteristic into two groups: 1- 

normal coronary anatomy, defined as any 

morphological characteristic observed in > 1% of the 

non-selected sample. This group also includes normal 

anatomical variants, defined as alternative and 

relatively unusual morphological features observed in > 

1% of the population; and 2- abnormal coronary 

anatomy, defined as morphological features found in < 

1% of the population [1, 8-10]. About 26% of coronary 

abnormalities involve some kind of aortic root 

abnormality such as a bicuspid aortic valve [1, 8-11]. 

The most common coronary abnormality is a distinct 

origin of LAD and LCX, with an incidence of 0.41%, 

followed by RCA with an incidence of 0.37% [9, 11-

14]. Although congenital coronary artery connection 

abnormalities are relatively rare but they are the second 

most common cause of sudden cardiac death in young 

athletes. The most common abnormality associated with 

sudden cardiac death is the abnormal connection of a 

coronary artery, especially with a path from the aorta to 

the pulmonary artery[10]. The ectopic connection of the 

coronary artery can be from: 1- the aorta, either from a 

false sinus, or beyond the sinuses; 2- the pulmonary 

artery; 3- as a branch of another coronary artery; 4- 

other arteries; and 5- the ventricular chamber [15;16]. 

There are some complex anatomical variants regarding 

the categories of ectopic connection of the coronary 

artery: the "multiple" type, involving more than one 

coronary artery or branch, which can be subdivided into 

two sub-types: 1- more than one coronary artery or 

branch from one location; and 2- two coronary 

arteries/branches from separate ectopic sites; and 

"complex" type, associated with acquired heart disease 

or congenital heart defects [16, 17]. The abnormal 

origin of a coronary artery from Valsalva’s contralateral 

sinus has a particular clinical interest, because these 

abnormalities may be associated with sudden cardiac 

death, especially when the abnormal coronary artery 

intersects inter-arterially between the aorta and the 

pulmonary artery [2, 18-20]. They represent 12-19% of 

the causes of sudden death among young athletes [20-

22]. Several types of aberrant pathways are described: 

inter-arterial, retro-aortic or retro cardiac, pre-

pulmonary or pre-cardiac, intra-septal or sub-

pulmonary. Apart from the inter-aortopulmonary path 

that can be the cause of sudden death, these 

abnormalities in the path of the coronary branches have 

no clinical consequence. The clinical symptoms of a 

patient with coronary artery abnormality vary 

depending on the group to which the abnormality 

belongs. In addition to ischemia, other clinical 

consequences may occur. Fistulas can cause volume 

overload. Aortic root distortion may be observed in 

patients with very large coronary fistula or aneurysms. 

Complications from aortic valve surgery or coronary 

angioplasty are described [8-11, 13, 23, 24]. The origin 

of the coronary artery from the innominate artery can be 

the cause of syncope [25] or chest pain in adults [26]. 

The origin of the right coronary artery from the 

descending thoracic aorta may be associated with 

atypical and striking elastotonic changes and a 

thickening of the coronary artery wall as an underlying 

pathogenesis with serious consequences [27]. 

Circulatory symptoms may also stem from the ectopic 

coronary artery pathway between the pulmonary trunk 

and the aorta despite the absence of atherosclerotic 

plaques in the coronary artery [28]. The abnormal 

connection of the coronary artery may be associated 

with a common congenital cardiac malformation [29] or 

a rare congenital cardiac malformation such as the 

cervical aortic arch [30]. Robiseck [31] reported one 

case in a 4-year-old boy associated with a Fallot 

tetralogy that was successfully repaired without any 
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post-operative complications. The abnormal origin of 

the coronary artery from other arteries other than 

coronary arteries is often associated with more complex 

congenital cardiac malformations and treatment is more 

difficult and the prognosis is darker [32]. As for 

myocardial ischemia, the mechanism most often 

mentioned is an increase of pressure and dilation at the 

level of the aorta and the pulmonary artery during 

exertion, responsible for coronary compression [33]. 

The second hypothesis put forward to explain 

myocardial ischemia is the circuitous path of these 

coronary arteries running between the aorta and the 

pulmonary artery [34] which is potentially responsible 

for a coronary artery fold. This plicature may be 

responsible for myocardial hypoperfusion in the 

territory of the affected coronary artery. Finally, some 

pathologists suggest the presence of fibrous folding in 

the ostium of ectopic coronary arteries whose 

implantation is tangentially to the aortic wall [4, 34]. 

This fibrous folding is potentially responsible for a 

stenosis of the ostium of the coronary artery during an 

increase in pressure at the root of the aorta, resulting in 

myocardial ischemia, especially stress. The abnormal 

origin of the coronary artery can sometimes be 

associated with acquired heart disease, including 

coronary artery disease, heart valve disorders and 

cardiomyopathy. Acute myocardial infarctions are 

reported in patients with abnormal coronary artery 

origin with diffuse coronary stenosis lesions [35]. The 

diagnostic assessment should also include 

electrocardiography and holter monitoring. If at least 

two normally located coronary ostia can be identified 

by echocardiography, no further investigation is 

required. However, if the echocardiographic results are 

inconclusive, additional imaging is recommended [2, 9, 

36]. Coronarography allows the diagnosis of this type 

of coronary abnormality in the majority of cases. 

Nevertheless, a detailed analysis by the multi-slice 

coronary scanner with electrocardiogram 

synchronization has many advantages in the detection 

and exploration of coronary artery travel abnormalities 

[37]. MRI appears to be a promising examination for 

the exploration of these abnormalities as it is a non-

irradiating examination, requiring no iodine contrast 

injection. Some authors propose the realization of a 3D 

angio-MRI with respiratory synchronisation for the 

assessment of these ectopic arteries [37]. But MRI, in 

this indication, remains, despite these advantages, a 

longer and less reproducible imaging technique than the 

multi-slice scanner. The inter-arterial path known as the 

coronary killer presents risks to note an arterial 

compression between the 2 large vessels, a stress 

paroxysmal rhythm disorders, a chronic ischemic heart 

disease. Thus an accurate and early diagnosis of this 

risky path is essential in order to assess the need for 

surgical treatment which is heavy and aggressive, alone 

can prevent the risk of sudden death. CT scan is 

therefore valuable for selecting potential candidates for 

cardiac surgery in patients with such malformations. A 

particular case that must also be mentioned before an 

arterial path is the one that comes after the surgical 

repair of a congenital heart disease. This is the case of 

patients who have a coronary artery transfer after an 

arterial switch for transposition of large vessels or 

patients in whom a tube has been interposed between 

the right ventricle and the pulmonary artery for a right 

obstacle. Several surgical techniques have been 

described [38]. Some are aimed at removing the 

pulmonary artery from the abnormal coronary artery. 

Others aim to open the intramural path. Others aim to 

create a coronary neo-ostium at the appropriate 

coronary sinus.  

 

CONCLUSION 
Abnormal connections of the coronary arteries 

are rare. Among these anatomical variations, those with 

the greatest risk of complication are those whose 

aberrant path runs between the trunk of the pulmonary 

artery and the aorta. They can be responsible of 

myocardial ischemia and sudden death in the young 

patients. It is therefore necessary to systematically 

investigate this anomaly, at least in all young adults 

who engage in intense sports activities.  

 

These anomalies are easily detected and 

characterized by the scanner’s spatial resolution. 

Knowledge of the clinical impact and prognosis of 

coronary artery travel abnormalities, including the most 

dangerous arterial, allows for better preventive surgical 

management. 
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