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Abstract

Noncompaction of ventricular myocardium, once thought to represent a rare cardiomyopathy, is being diagnosed with increased
frequency. It is often accompanied by various congenital heart diseases. Coexisting valvular anomalies are an emerging issue that
requires further investigation in patients with noncompaction cardiomyopathy, because they can increase the potential for adverse
clinical events. This article describes the case of a 45-year-old male diagnosed with left ventricular noncompaction (LVNC) with a
bicuspid aortic valve. Progressive deterioration of cardiac function in this patient could be explained by myocardial fibrosis and
accompanying valvular anomalies on cardiac magnetic resonance imaging (MRI). The clinical implications of cardiac MRI in non-
compaction cardiomyopathy are discussed based on its ability to depict both morphological and functional features. Considering
the potential for coexisting congenital heart disease to declines in cardiac function, patients with LVNC should be comprehensively
evaluated for concurrent cardiac anomalies and myocardial fibrosis.
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1. Introduction

Noncompaction of ventricular myocardium is the de-
scription of a myocardial phenotype with a severely thick-
ened myocardium presenting with a prominent noncom-
pacted layer (excessive trabeculations, and deep intertra-
becular recesses), which is at least twice as thick as the
compacted layer (1). It is being detected with increased
frequency given the rising awareness of the characteris-
tic features of echocardiography and cardiac magnetic res-
onance imaging (MRI) (2). Although the pathogenesis
of noncompaction of myocardium remains unclear, one
of the most widely accepted hypotheses is that noncom-
paction results from arrest in the normal compaction pro-
cess of ventricular endomyocardial development. The left
ventricle is commonly involved, while less than 50% of
cases exhibit biventricular involvement (3).

Myocardial noncompaction can be isolated or asso-
ciated with congenital heart anomalies such as ventric-
ular septal defect (VSD), atrial septal defect (ASD), pul-
monic stenosis (PS), double orifice mitral valve (DOMV),
mitral stenosis (MS), bicuspid aortic valve (BAV), and Eb-
stein anomaly (4). This report describes a patient with left

ventricular noncompaction (LVNC) and BAV in whom car-
diac MRI comprehensively depicted myocardial fibrosis,
asymmetrical septal hypertrophy and coexisting valvular
anomaly.

2. Case Presentation

A 45-year-old man presented to the emergency room
(ER) with altered mentality and ventricular fibrillation.
The patient had a similar episode of syncope 7 years prior,
but refused further evaluation at that time. The patient
did not have a family history of heart disease. Chest x-ray
revealed severe cardiomegaly and suspected pulmonary
edema.

For exclusion of coronary heart disease, emergent car-
diac catheterization was performed and there was neither
abnormal stenosis nor thrombus of the coronary arter-
ies. Two-dimensional and transesophageal echocardiog-
raphy (TEE) demonstrated asymmetrical septal hypertro-
phy, dilated left heart chambers and prominent trabecula-
tions and deep recesses in the apico-mid lateral wall of the
left ventricle, suggesting noncompaction cardiomyopathy
(Figure 1A).
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Figure 1. Transesophageal apical four-chamber view revealed a dilated left ventricle (LV) and noncompacted myocardium (arrows) in the midventricular and apical segments
of the LV (A). On the midesophageal diastolic short axis view, atypically configured aortic leaflets with commisural fusion (arrow) of the right coronary and noncoronary
leaflets are observed (B).

BAV with moderate aortic regurgitation (AR) (Figure
1B) and thickened mitral valves with mild mitral regurgi-
tation (MR) were also identified, but systolic function was
preserved (ejection fraction [EF] 67%). During 24-h electro-
cardiogram (ECG) monitoring, non-sustained ventricular
tachycardia was observed.

Delayed gadolinium-enhanced cardiac MRI revealed
asymmetric hypertrophy of the interventricular septum
and noncompacted myocardium in the lateral and apical
walls of the left ventricle (LV), in which transmural my-
ocardial and trabecular enhancement was noted presum-
ably due to myocardial fibrosis and scarring (Figure 2A and
B). The maximum end-diastolic ratio of non-compacted to
compacted myocardial wall thickness was 3.1:1. On short-
axis cine images, focal fusion of the right coronary cusp
and noncoronary cusp suggesting BAV was identified (Fig-
ure 2C). In addition, mitral valves were thickened, ac-
companied by calcification. After intensive treatment for
decompensated heart failure, a cardioverter-defibrillator
pacemaker was implanted. While he was followed by
echocardiography for 3.5 years, dilation of the left heart
chamber and LV systolic dysfunction progressed (ejection
fraction [EF]: 35%), AR and MR were aggravated, and pul-
monary hypertension developed.

3. Discussion

LVNC has been classified as a primary genetic car-
diomyopathy. It occurs more frequently in males and its

prevalence ranges from 0.06% - 0.24%; nearly half of the
cases are familial (5). Recently, clinicians and researchers
have debated whether LVNC is a physiologic or a patho-
logic phenotype of the myocardium. LVNC can be a my-
ocardial disorder (genetic cases), as in patients with hyper-
trophic cardiomyopathy or dilated cardiomyopathy. It can
be an epiphenomena of a pathologic pressure/volume load
of the ventricle, or it can be a physiologic response to load-
ing conditions (1, 6).

Although many patients are asymptomatic with pre-
served LV systolic function, others develop heart fail-
ure, thromboembolic events, and malignant arrhythmias.
Heart failure symptoms varying from mild to severe have
been observed in approximately half of patients (7). Sys-
tolic dysfunction and arrhythmias may be a consequence
of dysfunction at the microcirculation level and subepicar-
dial hypoperfusion (4).

Echocardiography is the main diagnostic tool for the
diagnosis of noncompaction. Especially, TEE might have
a complementary role in the detection of LVNC, particu-
larly in adult patients, in whom this unusual condition
may be misdiagnosed. Cardiac MRI is becoming increas-
ingly important in confirming the diagnosis and evaluat-
ing concomitant complications and myocardial scarring.
Advantages of cardiac MRI compared with echocardiogra-
phy for diagnosing LVNC include the high spatial resolu-
tion; better delineation between the noncompacted and
compacted layer; the ability to visualize the apex, false ten-
dons, prominent papillary muscles, and aberrant bands
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Figure 2. Four-chamber (A) and short-axis (B) delayed-enhancement MRI revealed hypertrabeculated noncompacted myocardium in the midventricular and apical left ven-
tricle (LV), which demonstrated patchy trabecular and myocardial delayed enhancement (arrows). An asymmetrically hypertrophied LV septum was also noted (arrowhead).
Short-axis cine-MRI (C) demonstrated a thickened bicuspid aortic valve with right-noncoronary leaflet fusion (arrow).

(8). Furthermore, the assessment of myocardial fibrosis on
delayed gadolinium enhancement on cardiac MRI can pro-
vide valuable prognostic information. Nucifora et al. re-
vealed that myocardial fibrosis on delayed-enhancement
MRI is related to clinical disease severity and LV systolic
dysfunction in isolated LVNC (9). An abnormal contractile
mechanism and inadequate microvasculature in the set-
ting of increased myocardial mass have been postulated as
potential causes of fibrosis given the usual finding of nor-
mal epicardial coronary arteries (10). In this case, exten-
sive delayed myocardial and trabecular enhancement of

the non-compacted myocardium might be closely related
with gradual deterioration of cardiac function on follow-
up echocardiography.

Coexisting valvular anomalies are an emerging asso-
ciation with LNVC that requires further investigation, be-
cause it can attribute to expedite the potential for adverse
clinical events. BAV is a common congenital cardiac mal-
formation in adults, and it occurs in isolation, or in asso-
ciation with other congenital heart diseases. In Agarwal et
al.’s study, an 11% incidence of LVNC was noted within the
BAV population, which was significantly higher than in the
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general population (11). Several cases illustrate an unusual
association of noncompaction cardiomyopathy with mor-
phologic and functional abnormalities of the mitral valve
in the form of thickened leaflets with restricted movement
(12). In these reports, the authors noted that atrioventricu-
lar valve abnormalities seemed to be secondary to valvular
dysplasia or chordal enlongation or rupture, which could
be related to endocardial fibroelastosis or papillary mus-
cular involvement (12).

Prognosis is variable in patients with LVNC. Although
some patients remain asymptomatic, rapid deterioration
of cardiac function can result in early death (4). Consid-
ering the potential for coexisting congenital heart disease
to contribute to declines in cardiac function, patients with
LNVC should be comprehensively evaluated for concurrent
cardiac anomalies and myocardial fibrosis using echocar-
diography and cardiac MRI.

Footnotes
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