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Abstract  

Background: Noncompaction of the ventricular myocardium is a rare, unclassified 
cardiomyopathy due to an arrest of myocardial morphogenesis. The characteristic 
echocardiographic findings consist of multiple, prominent myocardial trabeculations and deep 
intertrabecular spaces communicating with the left ventricular cavity. 

Aim: The aim of this report was to present the first case of noncompaction cardiomyopathy with 
bicuspid aortic valve in Republic of Macedonia.  

Case Report: A 19-year-old male with the diagnosis of syncope, tachycardia with arrhythmia, 
and chest pain was referred to the University Clinic of Cardiology for the echocardiography. 
Transthoracic echocardiography showed bicuspid aortic valve with normal left ventricular (LV) 
dimensions and normal systolic function. Mild thickening of the aortic valve cusps and mild 
aortic regurgitation was found. In addition to these echocardiographic findings, prominent 
muscular trabeculations and deep intertrabecular spaces communicating with the ventricular 
cavity were observed in the infero-postero-lateral region, apical and septal portion of the LV 
chamber.  

Conclusion: We described first case of combination of left ventricular noncompaction and 
bicuspid aortic valve in 19-year-old male in the Republic of Macedonia.  

 

 

 

 
 

 

Introduction 
 Definition of non-compaction cardiomyopathy 
(NCC), also called spongiform cardiomyopathy, is 
defined as a rare congenital cardiomyopathy that 
affects both children and adults [1]. It results from the 
failure of myocardial development during 
embryogenesis [2][3].  

 During development, the majority of the heart 
muscle is a sponge-like meshwork of interwoven 
myocardial fibers. As normal development 
progresses, these trabeculated structures undergo 
significant compaction that transforms them from 
spongy to solid. This process is particularly apparent 
in the ventricles, and particularly so in the left 
ventricle. Noncompaction cardiomyopathy results 

when there is failure of this process of compaction. 
Because the consequence of non-compaction is 
particularly evident in the left ventricle, the condition is 
also called left ventricular noncompaction. Other 
hypotheses and models have been proposed, none of 
which is as widely accepted as the noncompaction 
model. 

 Symptoms range greatly in severity. Most are 
a result of a poor pumping performance by the heart. 
The disease can be associated with other problems 
with the heart and the body. 

 Left ventricular noncompaction (LVNC) is 
characterized by numerous prominent trabeculations 
and deep intertrabecular recesses in hypertrophied 
and hypokinetic segments of the left ventricle [4]. The 
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mechanistic basis is thought to be an intrauterine 
arrest of myocardial development with lack of 
compaction of the loose myocardial meshwork. LVNC 
may occur in isolation or in association with congenital 
heart disease. Distinctive morphologic features can be 
recognized on 2-dimensional echocardiography [5]. 
Noncompaction of the ventricular myocardium is 
sometimes referred to as spongy myocardium. 
Stollberger et al. 2002 commented that the term 
'isolated LVNC,' meaning LVNC without coexisting 
cardiac abnormalities, is misleading, because 
additional cardiac abnormalities are found in nearly all 
patients with LVNC [6]. 

 A locus for autosomal dominant left 
ventricular noncompaction has been identified on 
chromosome 11p15 (LVNC2; OMIM: 609470). 
LVNC3 (see OMIM: 605906) is caused by mutation in 
the LDB3 gene on chromosome 10q22.2-q23.3. 
LVNC4 (see OMIM:  613424) is caused by mutation in 
the ACTC1 gene (OMIM: 102540) on chromosome 
15q14. LVNC5 (see OMIM: 613426) is caused by 
mutation in the MYH7 gene (OMIM: 160760) on 
chromosome 14q12. LVNC6 (see OMIM: 601494) is 
caused by mutation in the TNNT2 gene (OMIM: 
191045) on chromosome 1q32. LVNC can also occur 
as part of an X-linked disorder, Barth syndrome 
(OMIM: 302060), caused by mutation in the TAZ gene 
(OMIM: 300394) on chromosome Xq28. 

 Ichida (2009) reviewed the clinical features 
and genetics of left ventricular noncompaction [7]. The 
mode of inheritance is predominantly autosomal 
dominant, and sarcomere protein mutations are more 
common in adults. Ichida,  2009 suggested that there 
may be a different underlying etiology between 
childhood and adult cases [7]. In addition, noting the 
high incidence of LVNC in adults, Ichida, 2009 
suggested that hypertrabeculation may occur 
secondary to other events and that LVNC may be 
overdiagnosed because of sensitive diagnostic 
criteria, which should be reappraised [7]. 

 The aim of this report was to present the first 
case of noncompaction cardiomyopathy with bicuspid 
aortic valve in the Republic of Macedonia. 

 

Case Report 
 A 19-year-old male with the diagnosis of 
syncope, tachycardia with arrhythmia, chest pain was 
referred to the University Clinic of Cardiology for the 
echocardiography. One year earlier, he began to have 
these symptoms. Physical examination revealed 
systolic murmur at the base of the heart and along the 
left sternal border.  

 Electrocardiography demonstrated sinus 
rhythm with tachycardia with ventricular arrhythmia. 
Dilated ascendant aorta was present on chest 
radiography.  

 

 
Figure 1: Apical three chamber view of left ventricle with 
noncompaction myocard. 

 Transthoracic echocardiography showed 
bicuspid aortic valve with normal left ventricular (LV) 
dimensions and normal systolic function (Figure 1). LV 
end-diastolic and end-systolic diameters were 42 mm 
and 24 mm, respectively. Left ventricular ejection 
fraction was normal (73%). The left and right atriums 
and the right ventricle were normal.  

 
Figure 2: Short axis view of left ventricle with noncompaction 
myocard. 

 Transthoracic echocardio-graphy showed mild 
thickening of the aortic valve cusps and mild aortic 
regurgitation. However, mitral valve structure was 
found to be of normal appearance. In addition to these 
echocardiographic findings, prominent muscular 
trabeculations and deep intertrabecular spaces 
communicating with the ventricular cavity were 
observed in the infero-postero-lateral region, apical 
and septal portion of the LV chamber (Figure 2).  

 
Figure 3: Doppler echocardiography of left ventricular outflow tract 
in patient with noncompaction left ventricle. 
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 Mitral regurgitation was not detected by color 
Doppler examination. Doppler-determined peak 
systolic gradient of the left ventricular outflow tract 
was 29.3 mm Hg (Figures 3 and 4). 

 
Figure 4: 3D longitudinal three chamber view in patient with 
noncompaction left ventricle. 

 

Discussion 
 We present a 19-year-old male with the 
diagnosis of syncope, tachycardia with arrhythmia, 
and chest pain. We found by transthoracic 
echocardiography bicuspid aortic valve with normal 
left ventricular (LV) dimensions and normal systolic 
function. Mild thickening of the aortic valve cusps and 
mild aortic regurgitation was found. We also found 
prominent muscular trabeculations and deep 
intertrabecular spaces communicating with the 
ventricular cavity in the infero-postero-lateral region, 
apical and septal portion of the LV chamber. 

 Non compaction cardiomyopathy was first 
identified as an isolated condition in 1984 by 
Engberding and Benber [8]. They reported on a 33 
year old female presenting with exertional dyspnea 
and palpitations. Investigations concluded persistence 
of myocardial sinusoids (now termed non 
compaction). Prior to this report, the condition was 
only reported in association with other cardiac 
anomalies, namely pulmonary or aortic atresia. 
Myocardial sinusoids is considered not an accurate 
term as endothelium lines the intertrabecular 
recesses. 

 Trabeculation of the ventricles is normal, as 
are prominent, discrete muscular bundles greater than 
2 mm. In non compaction there is excessively 
prominent trabeculations. Chin, et al. described 
echocardiographic method to distinguish non 
compaction for normal trabeculation. They described 
a ratio of the distance from the trough and peak, of the 
trabeculations, to the epicardial surface [9]. Non 
compaction is diagnosed when the trabeculations are 
more than twice the thickness of the underlying 
ventricular wall. 

 Cavusoglu et al., 2003 described two cases of 
noncompaction of the ventricular myocardium, in 19-
year-old male with bicuspid aortic valve and 

progressive worsening of HF, and a 61-year-old male 
with marked RV involvement in addition to LV apical 
involvement, both with the typical clinical and 
echocardiographic features of the disease [10]. One 
patient with noncompaction of the ventricular 
myocardium (NVM) with bicuspid aortic valve was 
published in 2007 which emphasizes that the 
concurrent congenital valvular anomalies may be 
more prevalent in patients with NVM than in general 
population. Therefore, associated congenital valve 
anomalies should be investigated in NVM as an 
associated condition contributing to ventricular 
dysfunction [11]. The 4th documented case of left 
ventricular noncompaction associated with a bicuspid 
aortic valve and the 1st reported case in which a 
patient with noncompaction underwent replacement of 
a bicuspid aortic valve was published [12]. 

 A 15-year-old female patient was referred with 
moderate symptoms of heart failure. 
Echocardiography and MRI showed a bicuspid aortic 
valve with severe regurgitation, subaortic VSD, dilated 
left ventricle and left ventricular non-compaction with a 
moderately decreased ejection fraction, as well as 
isthmic coarctation and transverse arch hypoplasia 
[13]. Recently,  two cases of NVM were reported, one 
associated with a ventricular septal defect and other 
associated with bicuspid aortic valve [14].  

 Unfortunately we do not have either genetic 
identification of noncompaction cardiomyopathy nor 
family analyzes in order to identify the gene mutation .  

 In conclusion, we described first case of 
combination of left ventricular noncompaction and 
bicuspid aortic valve in 19-year-old male in the 
Republic of Macedonia. To the best of our knowledge, 
this is 8th case in the world's literature. 
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