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Abbreviations:  

(LVNC) - Left Ventricular Non-compaction  

(RV)     - Left Ventricle (LV), Right Ventricle  

(TR)     -Tricuspid regurgitation  

(EF)      - Ejection Fraction  

(ESV)    - End Systolic Volume  

(EDV)   - End Diastolic Volume  

(EMF)   - Endomyocardial Fibrosis  

Introduction: 

Left Ventricular Non-Compaction (LVNC) is a rare congenital cardiomyopathy resulting from the failure of myocardial 

compaction during embryogenesis. This condition is characterized by prominent trabeculations and deep intertrabecular 

recesses within the myocardium, which persist postnatally. Although trabecular compaction typically progresses during normal 
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cardiac development, disruption in this process leads to LVNC. While the condition is more commonly observed in the right 

ventricle, its occurrence in the left ventricle is far less common [1]. Left Ventricular Non-compaction is a very rare cardiac 

morphology with an especially low incidence in the adult of 0.05% [2]. The first description and reporting of a spongy 

myocardium was by Grant 1926 [3]. It currently remains an unclassified type of cardiomyopathy, not being restrictive, dilated, 

or hypertrophic [4]. 

This case report highlights the clinical presentation, diagnostic findings and management of a 42-year-old Comorian man with 

a history of smoking and alcohol consumption who presented to the emergency department with acute heart failure. The patient 

exhibited progressive dyspnea, orthopnea and paroxysmal nocturnal dyspnea over three weeks, followed by hemoptysis, 

intermittent fever and lower limb edema. His significant cardiac findings included severe global left ventricular hypokinesia 

with a markedly reduced ejection fraction and multiple left ventricular thrombi observed on cardiac MRI. These findings were 

highly suggestive of LVNC raising differential diagnosis. This case underscores the diagnostic complexity and management 

challenges associated with LVNC, highlighting the importance of imaging modalities and the role of anticoagulation in 

preventing thromboembolic complications. 

Case presentation:  

A 42-year-old Comorian man presented to the emergency department with progressive dyspnea, orthopnea and paroxysmal 

nocturnal dyspnea for the past three weeks, he presented after developing cough productive of blood-tinged sputum associated 

with chills, and intermittent fever. He reported progressive swelling of his legs in the past three weeks. 

 

He had been a smoker for the last 15 years, but quit smoking three weeks before presentation. His alcohol consumption was 

three cans of beer three times a week (21 units/ week). Family history was significant for sudden cardiac death in his father at 

the age of 50. 

 

On admission his vitals were blood pressure 113/94 mmHg, heart rate 101 bpm, respiratory rate of 18 breaths per minute, 

SPO2 of 99% on nasal cannula 4L, and temperature of 36.7 °C. 

On examination there was jugular venous distention with estimated right atrial pressure of 9-10 cmH2O, decreased air entry 

on the bases of both lungs bilaterally, more prominent on the right side, decreased tactile vocal fremitus, and fine crackles up 

to mid-lung fields.  

Abdomen was soft with no tenderness, with 1-2 cm liver enlargement below the right costal margin.  Cardiovascular examination 

showed S1 S2 and S3 sounds with no murmurs. Lower limb examination displayed grade II-III bilateral lower limb edema. ECG 

(Figure 1) displayed sinus rhythm, left axis deviation, left atrial enlargement, pathological Qs in V1-V4 as well as T-wave 

inversions in V5 and V6. 

 

Figure 1:   Electrocardiogram Sinus rhythm, left axis deviation (Red circle), left atrial enlargement (Orange Arrow), pathological Qs in 

V1-V4 (Green circles), T-wave inversion in V5-V6 (Blue arrows).
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Initial lab investigations showed 

 

Patient was admitted as a case of de novo decompensated heart failure with community acquired pneumonia, hence he was 

started on antibiotics according to the hospital guidelines, IV furosemide and guideline directed medical therapy for heart 

failure: Bisoprolol once daily (OD), spironolactone 25 mg OD, furosemide (10mg/ml), empagliflozin 10 mg od, sacubitril-

valsartan 24mg, and prophylactic dose of enoxaparin. 

Despite improvement in signs and symptoms of acute heart failure and pneumonia, patient developed bluish discoloration of 

his toes bilaterally (Figure 2, 3). He was seen by the vascular team and diagnosed as a case of microembolization as pulses were 

present bilaterally with triphasic pulse waves on Doppler ultrasound. Therapeutic anticoagulation was initiated. 

  

 
 

Figure 2 : Darkish Blue discoloration in the right foot distal phalanges. 
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Figure 3:  Darkish Blue discoloration in the left foot distal phalanges. 

 
Abdominal ultrasound showed enlarged liver with mild course echogenicity, consistent with liver congestion, bilateral renal 

grade 3 changes and small left sided pleural effusion.  

Transthoracic Echocardiography (Figure 4, 5, 6) showed normal Left ventricular (LV) size with significant left ventricular 

hypertrophy (LVH), ejection fraction (EF) of 10-15%, severe global LV hypokinesia, compacted and non-compacted myocardium 

were noticed in the left ventricle with a ratio of non-compacted/compacted of 2:1. Right ventricle was mildly dilated with 

depressed systolic function tricuspid annular plane systolic excursion (TAPSE) = 1.2.  Moderate to severe Tricuspid regurgitation 

(TR) with TR jet velocity of 3.4 m/s, inferior-vena cava (IVC) = 2.3 with less than 50% collapse and mild pericardial effusion.  

The final impression of LVNC is highly likely, with additional findings of global longitudinal strain of 8.4% (normal 17–24%), 

prominent trabeculations in LV mainly involving lateral, inferior, mid to distal septal, apex, and RV free wall suggestive of non 

- compaction cardiomyopathy, there is continuity of large trabeculations giving multiple cystic appearance of variable sizes 

with high suspicion of LV clots present in LV apex with central liquefaction.  

 

 
 

Figure 4: Echocardiography: Apical 4 chamber view showing cystic like trabeculations (Blue Circle) 
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Figure 5: Echocardiography: Modified apical 4 chamber view showing tubular trabeculations (Blue Arrows) 

 

 
 

Figure 6 : Echocardiography: Multiplanes apical view showing that trabeculations are more localized on inferior, lateral, and mid to 
distal apex (Blue Arrows). 

 
Cardiac MRI (Figure 7, 8) showed left ventricle with significant increased indexed end systolic volume (ESV) and slightly 

increased indexed end diastolic volume (EDV) with low EF (24%). Global hypokinesia with normal LV wall thickness was observed. 

There was also increased non-compacted myocardium with a non-compacted to compacted myocardium ratio of 3.7 in the 

apical region. Increased mass index and multiple LV Thrombi were noted (Figure 8). 

Right ventricle was found to have increased indexed systolic volume, mild increased EDV with low EF (18%) and global 

hypokinesia. Endocardial enhancement of the LV and enhancement of both atrial walls.  
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T1 mapping values were as follows: 

➢ Pre-contrast (ventricle): 1009 m/s 
➢ Pre-contrast (blood): 1442 m/s 
➢ Post-contrast (septum): 441 m/s 
➢ Post-contrast (blood): 329 m/s 

Hematocrit was 53, Extracellular Volume (ECV) fraction was 26% indicating no interstitial fibrosis. Bilateral lower lobes 

consolidation was present due to inflammatory process.  

Endomyocardial Fibrosis (EMF) was considered as a differential diagnosis potentially due to giant cell myocarditis, an atypical 

form of infection such a malaria or toxoplasmosis or exposure to toxic agents. Blood smear for Malaria was reported negative 

and Echinococcus IgG (to rule out hydatid cyst disease) was negative. 

 

 
Figure 7: Non-compaction with ratio of non-compacted myocardium to the compacted is 3.47, which is more than 2.3 to indicate non-

compaction cardiomyopathy (Yellow Indicators). 

 
 
Figure 8 :  Extensive Endomyocardial fibrosis involving the walls of left ventricle and both atria (Yellow Arrows). Multiple thrombus noted 

within the left ventricle (Blue Arrows). 
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Patient was discharged on optimal medical therapy as listed previously, along with lifelong anticoagulation with warfarin. 

Patient was advised to undergo endomyocardial biopsy for further assessment of EMF, however, he declined further 

investigation. Unfortunately, the patient left the country after receiving treatment, making continued monitoring and 

retrospective analysis challenging.  

Discussion: 

Left ventricular noncompaction (LVNC) was first pathologically identified by Dusek in 1975 and later described via 2D 

echocardiography by Engberding and Bender in 1984 [5].Diagnosing and managing LVNC presents significant challenges due to 

its wide clinical variability. It is difficult to distinguish LVNC from hypertrophic and dilated cardiomyopathies due to similarities 

in its characteristics. There is an ongoing debate about whether LVNC is a separate condition or a morphological variation 

among several cardiomyopathies, with the European Society of Cardiology classifying it as an unclassified cardiomyopathy and 

the World Health Organization classifying it as a primary cardiomyopathy [6]. In LVNC, the left ventricular myocardium, 

particularly in the distal region, appears spongy, characterized by deep intertrabecular recesses (or sinusoids) that 

communicate with the left ventricular cavity, along with prominent ventricular trabeculations [7].  

To understand the pathophysiology of LVNC, it is essential to focus on embryogenesis. Similar patterns of complex alterations 

in myocardial maturation are seen during the development of the heart in animals, including humans. Early heart tube 

construction, trabeculation emergence, trabecular remodeling, and the formation of a multilayered spiral system are the four 

stages in the evolution of the myocardial architecture.Key stages for understanding left ventricular noncompaction (LVNC) are 

the emergence of trabeculations and trabecular remodeling [8].  

In human embryos, trabeculations appear after the primitive heart tube loops at the end of the fourth gestational week. These 

early trabeculations increase the myocardial surface area, enabling the myocardial mass to grow before the development of an 

epicardial coronary circulation. At this stage, trabeculations in the left ventricle (LV) are typically thicker, and the intertrabecular 

spaces are larger. Persistent trabeculation patterns postnatally resemble the spongy myocardium of nonmammalian vertebrates 

[1].  

The trabecular remodeling process begins after ventricular septation completes around the eighth week of gestation. 

Ventricular volume increases, compressing trabeculations and thickening the compact myocardium. The remodeling is specific 

to ventricles and species; in mammals, luminal trabeculations coalesce to form structures like the papillary muscles of the 

mitral valve, while apical trabeculations transform into fine honeycomb-like patterns on the inner ventricular surface. 

Trabecular remodeling coincides with the invasion of coronary arteries and myocardial vascularization, progressing from the 

epicardium to the endocardium, base to apex, and septum to the free wall, more pronounced in the LV than in the right ventricle 

[8].  

This brings us to the question of whether LVNC is congenital or acquired. LVNC is generally considered to reflect impaired or 

arrested myocardial compaction during development [9]. However, there is debate over whether LVNC can also be acquired, as 

some echocardiographic studies show LVNC emerging later in life [10]. Genetic evidence suggests a possible postnatal 

development of LVNC, similar to dilated and hypertrophic cardiomyopathies, which share common mutations in sarcomere 

protein genes with LVNC. This raises the hypothesis that LVNC may also develop due to genetic factors later in life [1].  

LVNC can occur in isolation or in association with congenital heart or neuromuscular diseases [6]. The Heart Rhythm Society 

states that genetic testing is recommended (Class I) for relatives and appropriate family members when a mutation-specific 

gene has been identified [11].  

The diagnosis of LVNC primarily relies on echocardiography that is often the first-line imaging modality. Three main diagnostic 

criteria for LVNC, developed by Chin et al., Stöllberger and Finsterer, and Jenni. Chin’s criteria measures LVNC in end systole 

while Jenni’s criteria measures it in end diastole. Chin et al.'s criteria [10], includes measuring the left ventricular (LV) free-wall 

thickness and the ratio of myocardial thickness at different points. Stöllberger and Finsterer’s criteria [10], require the presence 

of more than three trabeculations and a two-layered myocardium, however this criteria may lead to overdiagnosis. The Jenni 

criteria [4] that are widely used include the presence of bilayered myocardium with a noncompacted to compacted ratio greater 

than 2:1, trabeculations, and communication with intertrabecular spaces without other cardiac abnormalities [10].  

Echocardiography has limitations, such as challenges in imaging the apex and potential inaccuracies with off-axis images. Skilled 

sonographers and the use of contrast can mitigate some of these issues. When echocardiographic findings are indeterminate 

or when high image quality is necessary, Cardiac Magnetic Resonance Imaging (CMR) is a useful secondary option [5].  

CMR provides high-resolution imaging, better differentiation of myocardial layers, and the ability to use late gadolinium 

enhancement for assessing fibrosis [12]. According to the Petersen criteria, an NC/C ratio >2.3 in end-diastole is diagnostic for 
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LVNC, the Jacquier criteria require trabeculated LV mass >20% of the global mass. Choi criteria include an NC/C ratio >2.3 in 

short-axis views during end-diastole, assessed with specific volumetric analysis software. The Petersen criteria are the most 

widely used, as they can distinguish pathological LVNC with high specificity and sensitivity [13].  

Cardiac Computed Tomography (CT) is valuable tool for patients with newly diagnosed heart failure who require both LVNC 

evaluation and coronary artery disease exclusion. While CT provides good spatial resolution for LVNC identification, its high 

radiation exposure and the potential for contrast dye reactions limit its routine use. CT can be used complementarily when 

echocardiography and CMR results are equivocal or when coronary artery disease also needs evaluation [14].  

 

Reducing thromboembolic risk, avoiding arrhythmias, and treating heart failure symptoms are the main goals of LVNC 

management [15]. Since all three components of Virchow's Triad—hypercoagulability, blood flow stasis, and endothelial injury—

that lead to the development of LV thrombus are present in LVNC, anticoagulation therapy is the mainstay of treatment for 

patients with LVNC. DOACs are the first choice for anticoagulation that is utilized when the ejection fraction (EF) is less than 

40% or if thromboembolic events have occurred in the past [16]. Oral anticoagulation is advised for patients with concomitant 

arrhythmias, especially atrial fibrillation. In patients with EF ≤ 35%, arrhythmia therapy may include ICD installation in addition 

to anticoagulation to prevent sudden death [17].  

Sudden cardiac arrest is a rare but serious presentation of LVNC, often associated with high mortality rates. Studies have shown 

that syncope and seizures may be warning signs for life-threatening arrhythmias in LVNC patients [18]. 

Diuretics, ACE inhibitors, ARBs, beta blockers, sacubitril-valsartan, and sodium-glucose Cotransporter-2 (SGLT2) inhibitors are 

used to treat congestive heart failure in LVNC; in extreme situations, cardiac transplantation may be necessary [19].  

Additionally, it was found that our patient had endomyocardial fibrosis (EMF), a kind of endemic restrictive cardiomyopathy 

that primarily affects children and adolescents and is common in impoverished areas of Asia, Latin America, and Africa [20]. 

Our patient was also discovered to have Endomyocardial fibrosis (EMF), which is a form of endemic restrictive cardiomyopathy 

prevalent in poor regions of Africa, Latin America, and Asia, affecting mainly children and adolescents [20]. It accounts for up 

to 20% of heart failure cases in some African regions [21]. The exact cause and mechanisms of EMF remain unclear, though 

various factors such as ethnicity, poverty, diet, infections, and genetic predisposition are implicated [22]. Clinically, EMF causes 

endocardial fibrosis and reduction in the size of ventricular cavity that results in restrictive filling and severe atrioventricular 

regurgitation [21]. The disease progression is poorly understood due to late presentation and lack of research infrastructure in 

endemic areas [22]. Echocardiography is the diagnostic modality of choice when making the diagnosis of EMF. Findings from 

endomyocardial biopsy may be diagnostic, but this procedure is typically not needed. Biopsy findings may be non-diagnostic 

when the disease is patchy and sampling sites do not correlate with the areas of disease. Mocumbi and colleagues provided a 

set of echocardiographic criteria that is helpful for diagnosing as well as staging the disease and to study its progression [23]. 

Surgical intervention has shown to improve survival and quality of life [22].  

Despite advancements, the prognosis remains poor, with high rates of mortality and recurrent disease. Further research and 

resources are crucial to better understand and combat this neglected cardiovascular disease [22].  

Conclusion: 

Left Ventricular Non-Compaction (LVNC) is a rare cardiomyopathy resulting from incomplete myocardial compaction during 

embryogenesis. It poses diagnostic challenges due to its overlap with other cardiomyopathies, requiring advanced imaging 

techniques for accurate identification. Management focuses on heart failure treatment, thromboembolism prevention, and 

arrhythmia control, often necessitating lifelong anticoagulation. This case highlights the importance of recognizing LVNC in 

heart failure patients, the role of genetic evaluation, and the need for further research to enhance prognosis and personalized 

treatment strategies
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