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n on-compaction is a rare etiology of 
heart failure that occurs as a result 

of the arrest of the normal compaction 
of the myocardium mesh-work during 
embryonic life. In rare situations it is an 
isolated abnormality of the left ventricle, 
termed “isolated non-compaction” [1]. 
The prevalence of INC was estimated 
to be 0.05% of all patients who were 
referred for an echocardiogram in a 
large medical center during a 10 year 
period. Familial cluster occurred in 
12–50% of the cases and association 
with other congenital cardiomyopa-
thies and syndromes was described [2]. 
Echocardiogram is the most common 
tool used for the diagnosis of INC. 
However, in the case series presented 
below of four patients who presented 
with different clinical symptoms of INC 
in a tertiary hospital, echocardiogram 
missed the diagnosis of INC in all four. 

Patient descriPtiOns 

Patient 1
A 28 year old man was referred to the 
heart failure clinic for evaluation of 
exertional dyspnea and paroxysmal 
nocturnal dyspnea of several months 
duration. On clinical examination he 

INC = isolated non-compaction

had overt fluid overload. A complete 
workup was done, including elec-
trocardiogram which revealed sinus 
rhythm with intraventricular conduc-
tion defect, coronary angiogram that 
showed normal epicardial coronaries, 
and echocardiography that demon-
strated an enlarged heart with diffuse 
hypokinesis of both ventricles. The 
patient was diagnosed with "idiopathic 
dilated cardiomyopathy." Later on, car-
diac magnetic resonance imaging was 
performed, demonstrating excessive 
trabeculations in the apex and lateral 
wall that was diagnostic of INC. 

Patient 2
A 22 year old female patient was 
admitted for an electrophysiological 
study. The patient carried a diagnosis 
of dilated cardiomyopathy secondary 
to “viral myocarditis” since the age of 3 
months. She was functioning fairly well 
with no heart failure symptoms during 
daily activities. She had chronic atrial 
fibrillation. Her coronary angiogram 
was normal. Repeated cardiac echocar-
diograms revealed diffuse hypokinesis 
and dilated heart. During her electro-
physiological study, the patient had 
inducible sustained monomorphic 
ventricular tachycardia, which was con-
verted with difficulty to sinus rhythm. 
She eventually underwent a heart trans-
plant. Prior to her heart transplanta-
tion the patient had a cardiac MRI 
that showed significant trabeculations 
in the apex and lateral wall of the left 
ventricle, compatible with INC of the 
left ventricle. 

Patient 3
A 31 year old man was referred to the 
heart failure clinic for evaluation of 
recurrent episodes of supraventricular 
tachycardia. Two years previously he 
was diagnosed with “idiopathic dilated 
cardiomyopathy.” The patient had no 
other medical issues and no significant 
medical family history. His electro-
cardiogram showed sinus rhythm and 
abnormal repolarization changes in the 
chest leads. His cardiac echocardio-
gram revealed diffuse hypokinesis and 
enlarged heart. Coronary angiogram 
was normal and MRI of the heart dem-
onstrated thick coarse trabeculations 
in the apex and the lateral wall, and a 
diagnosis of INC of the left ventricle 
was made.

Patient 4
A 42 year old man was admitted with 
numbness of his right arm and leg that 
resolved after several hours. He had 
been diagnosed with mild hyperten-
sion several years earlier, and blood 
pressure was effectively controlled with 
medications. The patient had two prior 
episodes of syncope. Despite this, he 
engaged in daily physical activity and 
denied any complaints of dyspnea or 
chest discomfort. His family history 
was unrevealing. No volume overload 
was found on physical examination. As 
part of the workup of an acute neuro-
logical event, an echocardiogram was 
done, demonstrating severe systolic 
dysfunction with bi-ventricular enlarge-
ment. A single non-obstructing lesion 
in the right coronary artery was found 
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on coronary angiogram and a diagnosis 
of “idiopathic dilated cardiomyopathy” 
was made. Later, cardiac MRI demon-
strated findings compatible with INC.

cOmment

As our case series shows, although 
INC is rare it is an important entity to 
diagnose. In general, patients with INC 
have a poor prognosis [2]. Neurological 
manifestation, ventricular tachycardia 
and sudden cardiac deaths are com-
mon. Consequently, INC patients often 
require more aggressive and more spe-
cific therapy, such as anti-arrhythmic 
devices. Moreover, correct diagnosis of 
INC is also crucial for the patient's rela-
tives as it may represent a familial form 
of the disease [3].

Our patient series represents the 
clinical spectrum of INC: overt heart 
failure, atrial and ventricular arrhyth-
mias, acute neurological events, and 
abnormal electrocardiograms. Still, in 
all the patients, the echocardiograms, 
performed in tertiary hospital centers, 
failed to detect the trabeculations and 
a diagnosis of INC was missed with an 

incorrect diagnosis of “idiopathic 
dilated cardiomyopathy” (patients 
1, 3 and 4) and “viral myocarditis” 
(patient 2). 

The echocardiogram is considered to 
be the diagnostic test of choice for non-
compaction [1]. However, echocardiog-
raphy is limited and has its pitfalls in 
identifying trabeculations as INC and 
differentiating it from apical hyper-
trophic cardiomyopathy, ventricular 
thrombus, false tendon, arrhythmogenic 
right ventricular cardiomyopathy, prom- 
inent normal ventricular trabecula-
tions and double-chambered right 
ventricle [1].

A cardiac MRI can produce high 
quality cardiac images in any plane 
without limitations of acoustic windows 
and therefore may correctly diagnose 
patients with INC who could other-
wise be missed by the echocardiogram. 
Moreover, the MRI can measure the 
non-compacted/compacted myocar-
dium thickness ratio. Using MRI, a ratio 
> 2.3 in end-diastole has been proposed 
to diagnose INC, yielding a sensitivity 
of 86% and a specificity of 99% [1,4,5].

In summary, we believe that once 

clinical suspicion for INC arises, addi-
tional means of imaging such as contrast 
ventriculography, ultrafast computed 
tomography and mainly cardiac MRI 
are often needed. 
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Selectins and their ligands mediate leukocyte rolling, 
allowing interactions with chemokines that lead to integrin 
activation and arrest. Hidalgo and group show that E-selectin 
is crucial for generating a secondary wave of activating 
signals, transduced specifically by E-selectin ligand-1, that 
induces polarized, activated αMβ2 integrin clusters at the 
leading edge of crawling neutrophils, allowing capture of 
circulating erythrocytes or platelets. In a humanized mouse 
model of sickle cell disease, the capture of erythrocytes by 
αMβ2 microdomains led to acute lethal vascular occlusions. 
In a model of transfusion-related acute lung injury, polarized 

neutrophils captured circulating platelets, resulting in the 
generation of oxidative species that produced vascular 
damage and lung injury. Inactivation of E-selectin or αMβ2 
prevented tissue injury in both inflammatory models, suggest- 
ing broad implications of this paradigm in thrombo- 
inflammatory diseases. These results indicate that endo- 
thelial selectins can influence neutrophil behavior beyond 
its canonical rolling step through delayed, organ-damaging, 
polarized activation.
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heterotypic interactions mediate thromboinflammatory injury

“in their youth both herder and schiller intended to study as surgeons, but destiny said: “no, 
there are deeper wounds than those of the body, heal the deeper!” and they wrote” 

Jean Paul Richter (1763-1825), German Romantic writer, best known for his humorous novels and stories




