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SUMMARY 

 

INTRODUCTION  

The “spongy” appearance of the heart muscle was first identified  

and described by Grant in 1926. In 1932, Bellet and Gouley, based on an autopsy, described 

the morphology of the left ventricular non-compaction cardiomyopathy of a newborn  

with aortic atresia and a coronary ventricle fistula. In contrast, clinically, the first case  

of left ventricular muscle with non-compaction morphology was diagnosed on the basis  

of echocardiography in a 33-year-old woman and published in 1984 by Engberding and Bender. 

The term ”isolated non-compaction left ventricular myocardium’ was first introduced by Chin. 

Left ventricular non-compaction (LVNC) is a developmental disorder of the left ventricle 

classified by the European Society of Cardiology (ESC) as unclassified cardiomyopathies, 

while the American Heart Association (AHA) classifies it as genetically determined 

cardiomyopathies. 

LVNC is a genetically and clinically heterogeneous very diverse pathology of the heart muscle. 

The exact incidence of LVNC is unknown, and the values reported were based  

on the observation of small, heterogeneous groups and were estimated. Left ventricular  

non-compaction was found in 0.014% to 0.24% of echocardiographic examinations. 

The genetic theory assumes that left ventricular non-compaction occurs as a result  

of abnormal embryogenesis. In the fourth week of fetal life, the correctly developing heart 

muscle is built of trabeculae that form a sponge-like structure. Thanks to this structure, 

cardiomyocytes can be nourished despite the still undeveloped coronary circulation.  

The process of trabeculae compaction into a compact myocardium begins around the 10th week 

of the fetal life and progresses from the base of the left ventricle towards its apex and from  

the epicardium towards the endocardium. For not fully understood reasons, the compaction 

process may be disturbed, which leads to the occurrence of persistent trabecularization  

and deep inter-trabecular recesses and the development of the left ventricle with LVNC 

morphology. The left ventricular wall takes a two-layer structure with a thicker non-compacted 

inner (subendocardial) layer and a thin compacted outer layer. The genetic theory  

of the development of the non-compacted myocardium may be supported by the fact of frequent 

coexistence of this abnormality in the structure of the left ventricular wall with various 

congenital heart defects. The genetic theory that myocardial fusion stops during embryonic 

development does not explain all clinical situations, as the appearance of LVNC remodeling  
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in adult patients has been clearly demonstrated. Such a reconstruction may occur, for instance, 

in pregnant women, high-performance athletes and in other clinical situations leading  

to left ventricular overload, but in such cases, after the initiating factor subsides,  

the morphological picture may return to normal. 

So far, no unambiguous criteria and standards for the diagnosing of the non-compaction 

left ventricular myocardium have been developed. Non-compaction left ventricular 

myocardium may be asymptomatic, which translates into the possibility of an accurate 

estimation of the incidence and prognosis of patients with LVNC, which are difficult  

to unequivocally assess clinically. It is important to examine the function of the left ventricle 

in patients with the diagnosis its excessive trabecularization. Advanced echocardiographic 

techniques help in this. 

The criteria for the diagnosis of non-compaction left ventricular myocardium include 

the following echocardiographic parameters: 

1. a two-layer structure with a thin, external, compact layer (C) and a thicker internal  

non-compacted layer (N) 

2. imaging in the parasternal short axis projection 

3. N/C ratio > 2, (N - non-compacted layer, C - compacted layer) 

4. no concomitant disturbance in the structure of the heart muscle in the case of the isolated 

non-compaction left ventricular myocardium  

5. increased trabecularization with numerous sinuses between the trabeculae  

and the inflow of blood to the inter-trabecular spaces from the lumen of the left ventricle, 

visualized in a colored Doppler. 

The recalled echocardiographic parameters were included in the criteria developed  

by China and in the criteria provided by Jenni. They require a two-layer structure of the heart 

muscle with a compacted epicardial layer and a much thicker, non-compacted endocardial layer. 

However, unlike the China criteria, the Jenni criteria are based on measurements taken during 

the late systolic phase. 

 

THE AIM OF THE STUDY 

An assessment of cardiac function in adult patients with newly diagnosed non-compaction left 

ventricular myocardium. The influence of cardiomyopathy on the clinical picture and cardiac 

function has been analyzed against the background of selected demographic, cardiovascular, 

biochemical and echocardiographic parameters. 
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MATERIAL AND METHODS  

The study was carried out on the basis of the assessment of medical records (2006-18)  

of patients of the hospital of the Ministry of Interior and Administration in Rzeszów.  

In line with the adopted assumptions, the condition for inclusion in the study was meeting  

the criteria for the diagnosis of LVNC in echocardiography (criteria according to China  

and Jenni). 35 patients (15 women; 20 men) aged 18-80 years (mean age 48.89 ± 20.43 years) 

were enrolled in the study. 

The analysis covered demographic data (age, weight, height, BMI); clinical symptoms 

of perceived arrhythmia, past embolic episodes, symptoms of heart failure, initial diagnoses 

and final diagnoses made during the stay in the ward, available parameters of basic laboratory 

tests, ECG records and Holter monitoring protocols, echocardiographic parameters (LA, 

LVEDD, LVESD, IVS, PW, LVEF, number of non-compacted left ventricular segments). 

 

RESULTS  

Echocardiography revealed 4 to 8 non-compacted segments of the left ventricle  

of the heart muscle. In our study, three patients (8.57%) had a family history of left ventricular 

non-compaction. 

LVNC patients were divided dichotomously based on median age (median age = 52 

years; younger patients: ≤ 52 years; elderly patients: > 52 years). Statistically significantly 

higher values of left ventricular ejection fraction was found in younger patients. Other 

dimensions of the heart structures were statistically significantly higher in older patients. 

Statistically significantly higher LVEF values have been found in patients  

with there was no left bundle branch block (44.08 ± 15.97 vs. 23.00 ± 6.21; p <0.001). However, 

in patients with LBBB statistically significantly higher values of LVEDD (64.18 ± 7.39  

vs. 51.67 ± 7.08; p <0.001), LVESD (52.64 ± 8.69 vs. 36.78 ± 9 , 98) and LA (47.45 ± 5.39  

vs. 38.42 ± 5.85; p <0.001). 

Ventricular beats > 300/day have not significantly differentiated heart dimensions 

assessed in echocardiography. The number of non-merged myocardial segments  

was not significantly associated with ventricular beats> 300/day. 

LVNC patients have been categorized based on the number of non-compacted segments 

(4 and 5 non-compacted segments: less severe cardiomyopathy; greater than 5 segments: severe 

cardiomyopathy). Statistically significantly more frequent heart arrhythmia, class III and IV 

NYHA and heart failure have been found in patients with more non-compacted myocardial 

segments. It has been found that severe cardiomyopathy is a risk factor for perceived 
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arrhythmia, nsVT, sVT and left bundle branch block (OR = 7.14; OR = 3.50; OR = 2.00;  

OR = 3.73). 

Heart failure has been statistically significantly more frequent in patients with LVNC 

in the older group (> 52 years old). Male gender and age > 52 years have also been found  

to be a risk factor for heart failure in patients with LVNC (OR = 2.67; OR = 41.6, respectively). 

 

DISCUSSION  

LVNC as a morphological feature of the left ventricle whose clinical spectrum may vary greatly 

from asymptomatic cases to progressive heart failure, embolic complications or sudden cardiac 

death in the course of ventricular arrhythmias.  

The most common manifestation of left ventricular non-compaction cardiomyopathy is heart 

failure. Unfortunately, studies in patients with LVNC are difficult to compare because  

the number of patients in each study is small and the populations under the study  

are not homogeneous (children vs. adults, LVNC isolated vs. other comorbidities). Therefore, 

an identification of unambiguous factors influencing the course of the disease is difficult. 

A number of studies also indicate that the patient's age at diagnosis of LVNC is one  

of the factors determining left ventricular systolic function, so the later the diagnosis of LVNC 

is made, the greater the chance of reduced left ventricular systolic function. 

Bundle branch block is one of the factors of poor prognosis in this patient group.  

Also, fragmentation of narrow QRS complexes turned out to be an independent factor of death 

or the need for heart transplant in patients with LVNC. 

LBBB was observed more frequently in patients with non-compaction involving  

the lateral wall of the left ventricle and in patients whose left ventricular ejection fraction  

was less than 35%. 

In the study the patients were divided into two groups on the basis of whether  

or not there was a left bundle branch block. LVNC patients with LBBB were statistically 

significantly older. Other demographic parameters, peripheral blood counts, biochemical 

parameters, lipid metabolism, blood pressure and heart rate parameters did not differ 

statistically significantly depending on the presence of left bundle branch block. On the other 

hand, the group with the present left bundle branch block was characterized by a statistically 

significantly greater number of non-compacted segments, a lower left ventricular ejection 

fraction, larger dimensions of LVEDD and LVESD, and of the left atrium. The relationship 

between LBBB in patients with LVNC and reduced left ventricular ejection fraction  

was also observed in their studies by Akhbour. 
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In the study, the diagnosis of heart failure was made in 21 patients (60%). The severity 

of circulatory failure symptoms was assessed with the NYHA class. The distribution  

of respondents according to NYHA classes was as follows: NYHA I - 1 (2.86%),  

II - 5 (14.29%), III - 7 (20%), IV - 8 (22.86%). Heart failure is one of the elements of the basic 

triad of symptoms, which also includes arrhythmia and embolic complications. The heart failure  

in the reported groups of adult LVNC patients most often ranges from 34 to 68%. 

The frequency distribution of NYHA classes among patients from the French registry was more 

shifted towards lower classes and was as follows: NYHA I –26%, II - 27, III - 29%, IV - 18%. 

The differences found are related to the frequent occurrence of asymptomatic patients  

in this registry (17%) and to a higher mean left ventricular ejection fraction (LVEF: 46% ± 18). 

In the dissertation, in patients with severe cardiomyopathy (i.e. more than 5 segments),  

a significantly larger LV end-diastolic dimension (LVEDD) and a lower left ventricular ejection 

fraction were found. Moreover, patients with severe cardiomyopathy were statistically 

significantly more likely to experience palpitations, heart failure was more frequent and they 

were more often in NYHA class III and IV. Asfalou et al., while examining 23 patients  

with isolated left ventricular non-fusion, found that one of the factors of poor prognosis, apart 

from heart failure symptoms, dilation of the left ventricular cavity (LVEDD> 65 mm), low left 

ventricular ejection fraction (LVEF < 30%), permanent atrial fibrillation, LBBB, there are five 

or more non-compacted segments of the left ventricle. 

In the study, a statistically significant correlation was found between the number of non-

compacted segments and the left ventricular ejection fraction (four non-compacted segments - 

LVEF = 58.25 ± 9.25%; seven and eight non-compacted segments - LVEF = 23.70 ± 5.08%;  

p <0.01). According to a French registry of 105 patients with isolated non-compacted left 

ventricular muscle prepared by Habib, among patients with LVEF ≥ 50%, 

there was no statistically significant difference in the number of non-compacted segments 

compared to the group with LVEF < 50%. Akhbour on a small group of 24 patients (mean age: 

42.7 ± 13.1 years) also showed no dependence of left ventricular systolic function  

on the number of non-compacted segments, the presence of CMR fibrosis and arrhythmia. 

In the study, the patients with heart failure were statistically significantly older,  

while the remaining analyzed demographic parameters, such as weight, height or BMI,  

were not statistically significantly differentiated by a heart failure. 

Based on a study of 78 patients with LVNC Steffel concluded that 

the most common clinical manifestation was heart failure. In his group - as in this paper,  
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the patients with heart failure were also older, the range of left ventricular non-compaction,  

its dimensions and the size of the left atrium were larger. 

Accurate determination of the impact of optimal therapeutic treatment 

based on pharmacological and electrophysiological treatment on the prognosis of patients 

requires verification in a large, multi-center clinical examination, with precisely defined criteria 

for the diagnosis of the left ventricle pathology. 

Early recognition of the risks leading to cardiac dysfunction is extremely important. 

However, given the lack of unified criteria for diagnosing left ventricular unconsolidated 

muscle, asymptomatic course in some patients, and the generally closed list of risk factors  

in screening for cardiovascular diseases, it should be assumed that most cases of LVNC  

will still be detected during echocardiography performed in patients with symptoms of heart 

failure of unclear etiology. 

 

CONCLUSIONS 

1. Advanced left ventricular uncompressed cardiomyopathy (LVNC) - defined by more  

than 5 uncompressed segments - accounts for both a low left ventricular ejection fraction  

and an increased incidence of left bundle branch block. 

2. Male gender and family history of LVNC are risk factors for advanced cardiomyopathy 

in patients with LVNC. 

3. Age of patients with left ventricular non-compaction determines echocardiographic 

parameters (dimensions of heart structures). 

4. Male gender and age are risk factors for heart failure in patients from LVNC. 

5. The most common clinical manifestation of LVNC cardiomyopathy is heart failure. 

6. Arrhythmias clinically manifested as ventricular beats > 300/day, non-sustained 

ventricular tachycardia, and left bundle branch block are more frequently observed  

in patients with LVNC and heart failure. 

 


