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Introduction

Coronary artery anomalies (CAA) are a diverse group 
of congenital disorders, and the pathophysiological 
mechanisms and manifestations are highly variable. Their 
incidence ranges from 0.03% to 0.2% of the patients 
undergoing routine catheterization (1-3). Intercoronary 
communications (ICC) are a very rare subset of CAA with 
uni- or bidirectional blood flow between two or more 
coronary arteries (4). They differ from collateral arteries and 
fistulas and does not reflect underlying coronary disease (5,6).  
The real significance of ICC and their consequences are 
still unknown. Computational fluid dynamics (CFD) in 
combination with computed tomography angiographic 
(CTA) images is capable of reproducing flow feature in the 
aorta and adjacent arteries (7). 

We present herein an extremely rare case of  a 
bidirectional ICC between the left circumflex artery (LCx) 
and the right coronary artery (RCA), without occlusive 
coronary artery disease, incidentally diagnosed in an urgent 
coronary angiography due to an acute coronary syndrome.

Case report

A 58-year-old man, active, with long-term type 2 melitus 
diabetes, hypertension, dyslipidaemia, former ethanol abuse 
and chronic amaurosis. There were no previous episodes of 
myocardial infarction (MI), stroke, coronary artery disease 
neither personal of familiar histories of sudden cardiac 
death. During intraocular injection of anesthetic drugs 
previous to an oftalmologic surgery, he developed a sudden 
episode of sinus bradycardia and arterial hypotension 
associated to diaphoresis and signs of low cardiac 
output, reversed with intravenous atropine. The resting 
electrocardiogram revealed discreet ST segment elevation 
in the lateral leads and the mirror ST segment depression 
in the inferior leads (Figure 1). Despite the absence of 
acute chest pain, this clinical scenario was sought to be a 
consequence of an acute MI, the reason why the patient was 
immediately referred to an urgent coronary angiography, 
which revealed no significant luminal narrowing or 
occlusions. Nonetheless and surprisingly, selective injection 
into the RCA showed retrograde filling of the distal and 
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mid portions of the LCx postero-lateral branch from the 
distal portion of the RCA (Figures 2-5). Retrograde filling 
was not related to collaterals, but to a bidirectional direct 
ICC. Since there were no significant coronary lesions, 
the patient was managed with optimal medical treatment 
(ASA 100 mg/d, clopidogrel 75 mg/d, atenolol 100 mg/d,  
atorvastatin 80 mg/d, enalapril 40 mg/d, metformin  
2,000 mg/d). Once stabilized from a clinical standpoint, he 
was discharged home two days after the index event.

Discussion

CAA are congenital changes in their origin, course, and/or  
structure. Several controversies remain in terms of their 
incidence, classification, screening, heredity, and treatment. 
Despite being mostly asymptomatic, clinical presentation 
in adults may result from myocardial ischemia, manifesting 
as angina, syncope, arrhythmias, and even sudden death. In 
young athletes, apparently healthy, they are the second most 

frequent cause of sudden death (1,2,10).
ICC are a very rare congenital CAA defined as an open-

ended circulation with uni- or bidirectional blood flow 
between two (or more) coronary arteries (6). They differ 
from collateral arteries and fistulas by their angiographic 
features, and do not usually reflect underlying coronary 
artery disease (5,6). 

Compared with collaterals, ICC are larger in diameter 
(generally >1 mm), extramural, and straight. Furthermore, 
the histological structure of the connecting vessel has the 
characteristics of a normal arterial wall, with a well-defined 
muscular layer (4-6).

Coronary artery fistulas,  in turn, are abnormal 
communications between a coronary artery and a cardiac 
chamber or major vessel (11). They may be congenital or 
acquired due to trauma or iatrogenic causes (5).

ICC are rarely seen during coronary angiography in 
patients with and without coronary artery narrowing (4,6). 
Yamanaka and Hobbs have reported the incidence of ICC 

Figure 1 Panel A, the cath lab presentation 12 leads ECG; Panels B, C and D, the ST segment elevation in an isolated precordial lead 
(cardiac monitor) and in the lateral leads (aVL > I) and the mirror ST segment depression in the inferior leads (III and aVF > II). ECG, 
electrocardiogram.
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Figure 2 Contrast injection in the RCA showing the retrograde filling of the LCx postero-lateral branch (black arrows), with a bidirectional 
flow pattern. The white arrows indicate the direct intercoronary communication. (A-D) PA cranial incidence (sequence); (E-H) RAO 
incidence (sequence). RCA, right coronary artery; LCx, left circumflex; PA, posterioranterior; RAO, right anterior oblique.

Figure 3 Panels A to F, contrast injections (different incidences) in the LCA showing the interarterial communication (white arrows). Panels 
G and H shows the hypertrophic LV with normal resting systolic contraction. LCA, left coronary artery; LV, left ventricle.
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to be 0.002% in a very large study comprising 126,595 
patients (12). 

Two types of ICC have been reported so far: between left 
anterior descending and posterior descending arteries in the 
distal interventricular groove or between the LCX and RCA 
in the posterior atrioventricular groove (4,12-14), as shown 
in our case.

The real significance of ICC and their consequences are 
still unknown. Some authors believe that these connections 
may play a protective role for the myocardium in case of 
any significant coronary artery obstruction develops in one 

of the connecting vessels. In turn, myocardial ischemia 
can result from the coronary steal phenomenon by the 
unidirectional flow (4,13). CFD in combination with CTA 
images is capable of reproducing flow feature in the aorta 
and adjacent arteries, in order to better understanding of 
the induced flow alterations (7). 

There are several reports of the connection between 
ICC and spontaneous vasospastic angina. Some authors 
even advocate that provocation of coronary vasospasm can 
be useful if ICC without significant coronary obstruction is 
found in patients with chest pain, in order to document this 
cause-effect relationship (4). 

In our case, since there were no significant coronary 
lesions in none of the coronary arteries, we believe that 
the reported ICC may be the cause of the acute coronary 
syndrome.
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