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Abstract

Left ventricular noncompaction cardiomyopathy (LVNC) or spongy myocardium is a rare congenital disorder prominently 
distinguished by deep abnormal trabeculations and intertrabecular recesses which communicate with the ventricular cavity 
that can be detected on Transthoracic Echocardiography (TTE) or cardiac MRI (CMR) studies. LVNC can occur in isolation or 
coexists with other cardiac and/or systemic anomalies and the common clinical complications are heart failure, arrhythmias, 
and cardio embolism. The American Heart Association classified it as a primary genetic cardiomyopathy. We described the 
case of a 28years old young adult who presented with heart failure for the first time. Transthoracic echocardiography showed 
a trabeculated, sponge-like appearance of the ventricular apical and inferolateral segments. Following evaluation with CMR 
imaging revealed non compaction of the left ventricle. Here we discussed the diagnosis of this case and reviewed the medical 
literature that concerned to LVNC. 
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Introduction 

Left ventricular non-compaction (LVNC) is an 
uncommon cardiomyopathy caused by intrauterine failure of 
the myocardium to compact in the absence of any coexisting 
congenital heart defects [1]. It was first described in 1926 by 
Grant as spongy myocardium. The prevalence rate in general 
population is between 0.05% and 0.25% [2,3], though the 
American Heart Association classified it as a primary genetic 
cardiomyopathy it’s not easy to explain the genetic basis for 
the phenotype expression of LVNC. We can find cases of both 
hereditary and sporadic forms of LVNC and its not clear if the 
occurrence in childhood is has genetic basis as it also seen in 
adulthood. Some of the genes associated with the occurrence 
of LVNC include tafazzin, LDB3, LMNA, SCN5A, MYH7, 

and MYBPC3 [4-7]. The clinical presentation varies from 
aymptomatic to developing heart failure, thromboembolism, 
ventricular arrhythmias and sudden cardiac death. However, 
most mode of presentation is heart failure associated with 
left ventricular systolic dysfunction [8-10]. 

Case Presentation 

The patient was a 28-year-young male with a past 
medical history of unspecified heart disease, who presented 
with shortness of breath (NYHA-II) for the past 2 years. The 
symptom was insidious in onset, gradually progressive in 
nature since 2 weeks. Patient had symptomatic ventricular 
tachycardia 2 years back which was reverted with 
defibrillation and was managed conservatively (Figure 1). 
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Figure 1: ECG Showing Ventricular Arrhythmia Reverted to Sinus Rhythm After Defibrillation.

However, this time patient presented with heart failure 
which was managed conservatively.

 

Figure 2: Colour Doppler (parasternal short-axis view) 
showing direct blood flow from the ventricular cavity into 
deep intertrabecular recesses in a case of left ventricular 
no compaction. 

Figure 3: The ratio between noncompacted (1.2cm) and 
compacted wall (0.5cm) was more than 2 in the diastole. 

On initial evaluation with a TTE, trabeculae were located 
on the poster lateral wall of the left ventricle with blood 
flow into intertrabecular recesses detected by color Doppler 
mode (Figure 2). The ratio of non-compacted myocardium to 
compact myocardium at the end of systole was > 2:1 (Figure 
3). 

Figure 4: Cardiac magnetic resonance imaging of a case of left ventricular noncompaction. The thickness of non- compacted 
myocardium (18.18mm) is greater than 2.3 times the thickness of compacted myocardium (4.96mm). 
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The patient also had moderate left ventricular systolic 
dysfunction and an ejection fraction of 30-35% with a 
markedly dilated left atrium and left ventricle. Moderate 
mitral and tricuspid regurgitation, moderate pericardial 
effusion with morphologically normal cardiac valves and 
no coexisting congenital anomalies were detected. Further 
evaluation by a cardiac MRI showed the 2 layered appearance 
of LV, with trabecular network and thinned overlying apical 
myocardium associated with apical hyperkinesia and late 
gadolinium contrast endocardia enhancement. The ratio of no 
compacted to compacted myocardium ratio was greater than 
2.3 in the left ventricle, global hypo kinesis with depressed 
left ventricle ejection fractions of 35-40%, LA enlargement 
and with no evidence of a left ventricular thrombus (Figure 
4). 

These findings led to the diagnosis of LVNC. The patient 
had no sign cant arrhythmias during his hospital stay and 
the course was unattempt. After medical management with 
β- blockers, ACEI, loop diuretic, Spiro lactone and digoxin, 
he was discharged home with an advice of Automatic 
Implantable Cardioverter Defibrillator (AICD) placement.

Case Discussion 

In summary, LVNC is an uncommon and controversial 
cause of cardiomyopathy. It is becoming a popular topic in 
the field of cardiology due to its multiple possible etiologies, 
pathogenesis, diagnostic criteria, and clinical course. 
Moreover, due to its highly variable manifestations, the 
management of this condition should be individualized. 
The main symptoms of LV noncompaction cardiomyopathy 
are similar to other patients with heart failure and the 
prevalence of isolated LVNC in patients with heart failure 
is reported to be 3 % [11]. Dyspnea is the most common 
symptom, followed by NYHA Class II-III heart failure, chest 
pain and arrhythmias [12]. A large percentage of patients are 
asymptomatic and appear to have a favorable prognosis [13]. 
Asymptomatic patients have a 2 % incidence of heart failure 
while symptomatic patients have a 61 % incidence [8].

Various genes are implicated in and are recognized to 
play some role in pathogenesis of LVNC. Screening of up to 3 
generations of affected individuals has been recommended. 
A well-known gene SCN5A involved in the pathophysiology 
of multiple cardiac arrhythmias like Brugada syndrome, long 
QT type III is also associated with LVNC which was screened 
on 62 patients of Shan, et al. study [14]. Genetic testing may 
be useful in screening relatives of patients with LVNC and a 
known genetic mutation, but it is not helpful for making a 
diagnosis in patient with heart failure symptoms [15]. In our 
case screening of patient’s relatives up to 3 generation was 
did not showed any abnormality. In addition, though concern 
regarding myocardial biopsy of our patient was been made 

but we were unable perform and is the limitation of our 
study as the genetic cause couldn’t be ruled out. 

There are currently no universally-accepted criteria for 
classifying and diagnosing LVNC. A typical echocardiographic 
examination of LVNC by Jenni criteria is the most popular 
TTE criteria till date with 3 major components proposed, 
all are required for diagnosis and are measured in the end 
systolic PSAX view [16].
•	 Two myocardial layers must be present, a thin compacted 

and a thick non compacted without any other congenital 
abnormalities.

•	 The ratio of non-compacted to compacted layer must be 
more than 2:1.

•	 Blood flow within the intertrabecular recesses which 
indicates communication with the ventricular cavity 
detected by color Doppler mode.

They also noted that noncompaction was predominantly 
localized to mid-lateral, apical, and mid-inferior areas of the 
LV [16]. Even using standardized TTE criteria, the diagnosis 
of LVNC can be inappropriately made based on the presence 
of prominent trabeculae in the left ventricle [17]. TTE 
has certain technical limitations like reliable quantitative 
delineation of LV wall thickness is dependent on adequate 
acoustic windows, particularly for the anterior and lateral 
segments that are easier to assess by CMR [18].

CMR provides non-oblique images with excellent and 
uniform contrast at the endocardial borders that encompass 
all levels and regions of the LV and permit virtually complete 
reconstruction of the chamber [19]. Jacquire criteria which 
diagnose LVNC is one of the popular CMR criteria with a 
sensitivity and specificity of 94% when the ratio of the 
trabeculated LV mass to the global LV mass is more than 
20% [20]. A study by Petersen et al. using CMR found that 
pathological non-compaction had a non-compaction to 
compaction ratio >2.3 in end-diastole and the specificity and 
negative predictive values were both 99% [21].
 

Therefore TTE is usually the initial modality of choice for 
diagnosis followed by CMR for confirmation [22,23]. A study 
done by Garcia- Pavia et al also suggested that definitive 
diagnosis will be made by the presence of both TTE –Jenni 
and CMR-Jacquire criteria with one of the followings [24]:

•	 Presence of either heart failure, arrhythmia or 
thromboembolism.

•	 Presence of a pathogenic mutation.
•	 Presence of regional wall motion abnormalities. 
•	 Positive family history. 

Patients with evidence of heart failure should receive 
guideline-directed medical therapy (GDMT). AICD 
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implantation should be considered in patients with obvious 
sustained ventricular tachycardia, inexplicable syncope or 
in patients with left ventricular EF less than 35% persisting 
despite adequate therapy, as a primary prevention of sudden 
cardiac death. Benefit of resynchronisation therapy has been 
described in a group of patients with LVNC [25]. Stollberger, 
et al. describe improvement of the systolic function in the left 
ventricle in the course regular control echocardiography in 
a number of patients with LVNC after bi-ventricular pacing 
[26]. In the case of patients with end stage heart failure 
despite adequate pharmacotherapy, the use of mechanical 
heart support or enlisting in a transplantation programmer 
must be considered. 
  

Conclusion

LVNC is a rare myocardial disorder which is 
underreported in our part of the world and this case 
highlighted the importance of elaborative echocardiography 
and CMR for its diagnosis.
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