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Unusual presentations of ‘‘left ventricular non compaction’’- A 
rare form of cardiomyopathy
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abstract
Left ventricular non-compaction is an overall rare form of non-ischemic cardiomyopathy. The true prevalence 
of left ventricular non compaction (LVNC) is unclear, but it has been reported in 0.014–0.05% of adults and 
even less in paediatric population [1]. We present the case series of the patients who presented with varied 
clinical presentation and diagnosed to have left ventricular non-compaction on imaging. We have reviewed the 
literature regarding diagnostic imaging criteria and imaging pitfalls of this condition.
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Case report
Case 1
57-years-old male presented with sudden 
onset of shortness of breath. transesophageal 
echocardiography (TEE) revealed dilated left atrial 
(LA)/ left ventricular (LV), regional wall motion 
abnormalities (RWMA) in coronary artery disease 
(CAD) and left circumflex artery (LCX) territory. 
Coronary angiography (CAG) revealed triple vessel 
disease and was advised cardiac MRI for viability 
assessment. Cardiac magnetic resonance (MR) 
revealed thickened myocardium of left ventricle with 
increased trabeculations and deep intertrabecular 
recess. The non-compacted trabeculated 
myocardium measured 1.74cms and compacted 
myocardium measured 8mm in thickness with ratio 
of non-compacted to compacted myocardium (>2:1) 
in the end diastole consistent with left ventricular 
non compaction (LVNC). On post contrast study, 
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transmural late gadolinium enhancement noted 
along the left anterior descending (LAD) and LCX 

territory suggesting non-viable myocardium (Figure 
1). Ejection fraction - 34.5%.

Figure 1: (a) Two chamber long axis SSFP image showing left atrium and left ventricle. Note the presence of non-compacted 
heavily trabeculated myocardium in the apex (arrow) and extending into mid cavity, (b) Four chamber SSFP image showing deep 
intertrabecular recess (arrow) communicating with LV cavity, (c) Short axis view shows trabeculated myocardium, (d) Short axis two 
chamber post contrast PSIR image shows transmural late gadolinium enhancement (arrow) representing non viable myocardium 
involving LCX territory.

Case 2
67-years-old male presented with low back ache with 
lumbar disc herniation. Pre-operative TEE revealed 
RWMA in LAD territory with apical non compaction. 
Cardiac MRI was done to confirm the diagnosis of 
non compaction. Cardiovascular magnetic resonance 

(CMR) of this patient showed hyper trabeculated left 
ventricular myocardium along the anterolateral and 
lateral wall with thinned out compacted myocardium. 
Noncompacted to compacted ratio was 2:3 (Figure 
2). Ejection fraction- 37.7%.
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Figure 2: (a) Two chamber long axis SSFP image showing trabeculated myocardium (arrow) involving lateral wall of LV, (b) Two 
chamber short axis image showing trabeculated myocardium along the anterolateral and lateral wall, (c) Four chamber short axis 
SSFP image showing deep intertrabecular recess (arrow), (d) Four chamber short axis post contrast PSIR image reveals no abnormal 
areas of enhancement

Case 3
31-years-old male presented with sudden onset of 
shortness of breath with global hypokinesia and 
severe LV dysfunction on TEE. Cardiac markers 
were negative. Cardiac MRI was advised to rule 
out myocarditis. CMR findings included dilated left 

atrium and ventricle with global hypokinesia. LV 
showed thickened and trabeculated myocardium 
involving apex, mid cavity with non-compaction to 
compacted myocardial ratio 3:1 at apex. On post 
contrast, there were no areas of abnormal late 
gadolinium enhancement. Ejection fraction -21.8%.
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Discussion
LVNC is a relatively rare entity characterized 
by prominent left ventricular trabeculae, deep 
intertrabecular recesses, and thin compacted layer 
[2]. Two patterns have been recognised. Isolated 
LVNC occurs in the absence of other cardiac 
anomalies. In non-isolated LVNC, noncompaction is 
associated with the congenital heart diseases.

All of our cases belong to isolated category with 
no congenital heart diseases [3]. In our case 

series, cardiac MRI was superior in diagnosing and 
assessing the extent of non-compaction. Cardiac MR 
of our patients showed noncompacted to compacted 
myocardial thickness ratio of > 2.3 at end diastole. 
This ratio is 99% specific for LVNC and confirms the 
diagnosis of LVNC [4].

Etiology
The principal mechanism of LVNC is a defect in the 
normal process of myocardial morphogenesis that 

Figure 3: (a-c) Four chamber short axis, two chamber long axis and two chamber short axis SSFP images showing dilated left 
ventricle with hypertrabeculated myocardium of left ventricle (arrows). (d) Post contrast PSIR image show no abnormal areas of 
enhancement.
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leads to arrest of the normal compaction process 
of the developing myocardium [5]. The ventricular 
apex is always involved because it is the last region 
to undergo compaction [2].

Clinical aspects
Clinical presentations are wide and nonspecific. The 
initial presentation may vary from no symptoms 
to chest pain or discomfort, heart failure, or 
arrhythmias [1].

imaging
The diagnosis of LVNC is based on the finding of 
thickened myocardium with a two layered structure 
consisting of a thin, compacted epicardial layer and a 
much thicker, non-compacted endocardial layer [6].

Echocardiography is the most frequently used first-
line diagnostic tool for LVNC. However, myocardial 
trabeculations can be difficult to visualize with 
echocardiography with apical portion most 
frequently affected [1].

Cardiac MRI should be performed to confirm the 
diagnosis of LVNC and to evaluate for associated 
congenital heart disease. The most widely accepted 
MRI diagnostic criteria proposed by Petersen et al. 
is an end-diastolic ratio between noncompacted and 
compacted layers greater than 2.3 and is considered 
diagnostic of myocardial noncompaction [4]. In LVNC, 
areas of trabeculated myocardium showed delayed 
contrast enhancement on post contrast study due to 
the presence of trabecular fibrosis [7]. These fibrotic 
foci serve as the substrate for potentially lethal 
arrhythmias leading to sudden cardiac death in these 
patients [8]. Right ventricular involvement in LVNC 
is poorly studied due to difficulty in differentiating 
the normal RV trabeculations from the pathological 
trabeculations [9]. However, dilatation of the right 
ventricle in addition to the hypertrabeculation can 
be considered for the diagnosis [10].

LVNC can lead to fatal complications, such as embolic 
events, arrhythmias, and sudden death. These 
complications can be avoided with early diagnosis 
and timely treatment of patients at high risk [1].

table 1: Imaging pitfalls [12].

The apical form of hypertrophic 
cardiomyopathy

Increased trabeculations, low systolic function, thinner rather than thicker 
walls favours LVNC.

Dilated cardiomyopathy Misinterpreted because LV of more than 50% of patients with LVNC are dilated 
and have poor systolic function.

Endocardial fibroelastosis Obliterative process often begin in the apex and can be mistaken for LVNC.

Abnormal chords

Fibromuscular structures of varying length and thickness that connect the LV 
free wall or papillary muscle to the ventricular septum without a relation to 
the mitral valve apparatus. They are predominantly located in the apical zone 
mimic trabeculations.

Apical thrombus Misinterpreted owing to its apical position, mostly in the echocardiography.

treatment
As there are no specific therapies or guidelines 
for LVNC, treatment is focused on management 
and prevention of complications. These include 
heart failure, sudden cardiac death, arrhythmia, 
and thromboembolic events. LVNC patients are 
at increased risk of sudden cardiac death and 
few studies indicate placement of Implantable 
cardioverter defibrillator (ICD) devices in patients 
with reduced ejection fraction [11].

abbreviations
LVNC: Left ventricular non compaction; MRI: 

Magnetic resonance imaging; TEE: Transthoracic 
echocardiography; SSFP: Steady state free precession; 
PSIR: Phase sensitive inversion recovery; LGE: 
Late gadolinium enhancement; ICD: Intra cardiac 
defibrillator and LV: Left ventricle.
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