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Abstract
Non-compaction cardiomyopathy is a rare congenital disease resulting 
from the cessation of normal embryogenesis of the myocardium that 
may be exceptionally associated to coronary fistulae. Its main feature 
is the existence of many deep ventricular trabeculations generally 
located in the left ventricle. Diagnosis is based on echocardiography and 
Magnetic Resonance Imaging (MRI). To our knowledge, this is the first 
case reported of the association of biventricular non-compaction and 
a circumflex coronary artery-to-pulmonary artery fistula. The interest of 
this case lies in its rarity and its therapeutic implications.

Case Report
A 47 year-old man was admitted into the hospital because of worsening 
lower leg edema, dyspnea on exertion with decreased exercise tolerance. 
He was a nonsmoker. There was no family history of cardiomyopathy. 
Physical examination revealed fine rales in the mid and lower zones 
of both lung fields and mild peri-tibial edema. The electrocardiogram 
recorded sinus rhythm with first-degree atrio-ventricular block (PR: 
240 msec) and left anterior fascicular block. The laboratory tests were 
normal. X-ray showed cardiomegaly and vascular congestion.

Figure 1: Echocardiogram of the heart. (A) Apical four-chamber view of 
the heart with marked trabeculations of the tow ventricules. (B) Parasternal 

short axis view at the level of the papillary muscles with prominent LV 
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Echocardiography showed  an enlarged left ventricular (LV) 
cavity (65mm) with a reduced ejection fraction (EF) according 
to the Simpson’s method (EF = 35%), hyper-trabeculation of 
the left ventricular latero-apical region with a maximal ratio of 
non-compacted-to-compacted myocardium >2 (Figure 1). The 
color Doppler study showed low blood flow from the ventricular 
cavity into the deep inter-trabecular recesses throughout the 
cardiac cycle. Prominent trabeculae were also detected in the 
latero-apical segments of the right ventricle (RV). There were 

no relevant valvular pathologies. Biventricuar non-compaction 
cardiomyopathy was highly suspected. 

For further investigation, cardiac magnetic resonance was 
performed. It clearly depicted the endocardial border of the non-
compacted myocardium in the latero-apical region of the LV and 
the RV with a maximal ratio of non-compacted-to-compacted 
myocardium >2.3 (Figure 2). It also re vealed ischemia (Sub-
endocardial perfusion defects) of the lateral wall of LV. Coronary 
angiography showed that there was no epicardial coronary 
obstructive disease but a circumflex coronary artery-to-
pulmonary artery fistula was revealed (Figure 3).

Then, coronary computed tomography angiography (CCTA) 
was performed for more details. It indicated that the fistula was 
connecting the right pulmonary artery to the second segment of 
the circumflex artery (Figure 4). The path of the fistula bypassed 
the left atrium, passed in front of the left superior pulmonary 
vein and went up towards the right pulmonary artery. At the 
same time, the CCTA showed the heavy trabeculations and 
intramural recesses in the latero-apical wall of the LV (Figure 5). 
The treatment of the patient included application of diuretic, 
angiotensin-converting enzyme inhibitors, carvedilol targeting 

Figure 2: Cardiac MRI of the heart. (A) Cardiac MRI showing 
extensive biventricular trabeculations with (B) short axis view 

demonstrating deep recesses in the left ventricle cavity: assessment 
of non-compacted/ compacted layer thickness  (NC/C) ratio >2.3.

Figure 3: Angiocoronography indicating that the fistula (arrows) was 
connecting the right pulmonary artery to the second segment of the 

circumflex artery.

Figure 4: Coronary computed tomography angiography revealing the 
circumflex coronary artery-to-pulmonary artery fistula (arrows).
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cardiac insufficiency, and transcatheter closure of the coronary 
artery fistula (Figure 6).

Family screening has shown that his 5-year-old son is an 
asymptomatic carrier of the disease (isolated non-compaction 
of the LV with preserved systolic function).

Discussion
To our knowledge, this is the first report describing the 
association of non-compaction biventricular cardiomyopathy 
and circonflex coronary artery to pulmonary artery fistula in the 
same patient. Non-compaction cardiomyopathy is a rare cause 
of congestive heart failure, with an incidence of 0.05-0.26% in 
the whole population [1,2]. During embryonic development, 
disturbed compression of the trabeculated myocardium leads 
to non-compaction with impaired contractility [3]. Theoretically, 
this process may lead to coronary fistulae, too [3]. Nevertheless, 
the co-incidence of non-compaction and coronary fistulae has 
been described only in a few cases. In fact, coronary cameral 
fistulae were the most reported in literature [4-6]. There have 
been no cases reporting a non-compaction disorder associated 
with a pulmonary artery fistula. Family presentations are not 

uncommon, making family screening mandatory [7]. Cardiac 
multimodality imaging strategy is proved to be useful for 
correctly identifying rare heart disorder [8]. 

Conclusion
The combination of biventricular non-compaction 
cardiomyopathy and a circumflex coronary artery-to-pulmonary 
artery fistula is a very rare congenital heart malformation. The 
diagnosis of the disease depend mainly on the echocardiogram 
and angiocoronarography. Therapeutic implications may lead 
to specific interventions. The early screening and diagnosis of 
the disease may be achieved through Cardiac multimodality 
imaging strategy. 

Consent
Written informed consent was obtained from the patient for the 
publication of this case report and its accompanying images.
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Figure 5: Tow layered structure (arrows) of the LV on a CT scan short 
axis view.

Figure 6: Caudal incidence showing successful embolisation of the 
circumflex coronary artery-to-pulmonary artery fistula.
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