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Abstract
20-year-old woman with diagnosed in childhood left ventricular non-compaction (LVNC) cardiomyopathy with coexisting 
arthrogryposis was admitted to the Department of Cardiology due to atypical chest pain, worsening of exercise toler-
ance, bendopnea and symptoms of bronchial asthma exacerbation. The electrocardiogram (ECG) showed changes in-
dicative of ischemia, without their dynamics. Inflammatory parameters, BNP (B-type natriuretic peptide), and myocardial 
necrosis markers were not elevated. Systolic and diastolic function on echocardiography (ECHO) was assessed as nor-
mal. Despite the initially suggestive clinical picture, the correct direction of the differential diagnosis, and consequently 
the diagnosis, was established after completing the history of comorbidities.
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Introduction

Left ventricular non-compaction cardiomyopathy (LVNC) 
is a rare congenital disease that can occur familially and 
spontaneously [1]. The prevalence is 0.05–0.26% of all 
adults referred for echocardiography and 3–4% of patients 
with heart failure (HF) [2].

During the embryonic period, the myocardium is 
a trabecular structure, supplied with blood in the inter-
trabecular spaces called sinusoids (recesses). With the 
development of coronary circulation in the pericardium, 
the sinusoids disappear and the walls of the ventricles 

transform into a compact muscle. This process proceeds 
beginning from the base of the heart and ending at its 
apex. In LVNC, this process is disrupted. As a result, 
hearts with LVNC are characterised by excessive trabe-
culation and deep intertrabecular sinusoids. Although 
coronary circulation is normal, wall structure abnorma-
lities may adversely affect myocardial wall perfusion, 
causing ischaemia and leading to thromboembolic inci-
dents, arrhythmias, or heart failure [3]. Treatment con-
sists mainly of preventing these complications. Genetic 
mutations are cited as the cause, with 60% of them be-
ing spontaneous. The rest of the cases are autosomal 
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The diagnostic criteria in MR are also based on cal-
culating the ratio of non-compacted to compacted layer 
thickness with a cut-off point ≥ 2.3 for diagnosis [2].

Case study

A 20-year-old woman was admitted to the Cardiology 
Department due to exertional dyspnoea, weakness, fever 
(up to 38.8°), reduced exercise capacity corresponding 
to New York Heart Association (NYHA) class II/III along 
with stabbing chest pain for several days. The patient had 
comorbidities: bronchial asthma and arthrogryposis (a 
congenital multi-joint contracture disease). The patient 
had a history of pain and moderate exertional dyspnoea 
due to comorbidities.

The diagnosis of LVNC was made at the age of fourte-
en when she presented to her doctor because of reduced 
exercise tolerance and chest pain. At that time, ECG sho-
wed ST-segment depression, while echocardiogram reve-
aled trace tricuspid regurgitation with right ventricle–right 
atrium (RV–RA) gradient, concentric LV hypertrophy with 
hypertrophied endocardium, right ventricular apical hyper-
trophy, markedly reduced contractility of the basal region. 
The family history was negative.

Laboratory tests were performed on admission. Inflam-
matory markers, markers of myocardial necrosis, and BNP 
were all within the normal range.

An ECG was performed which showed: sinus rhythm, 
J-point elevation in V1–V3 leads, with flattened T-waves 
in I, II, aVL, and V5–V6 leads (Figure 2). Neither the dy-
namics of ECG changes nor elevated levels of markers of 
myocardial necrosis were observed.

No significant LV systolic dysfunction or segmental wall 
motion abnormalities were observed on the echocardio-
gram. The only abnormality was the increased trabecula-
tion characteristic of LVNC.

dominant mutations with incomplete penetrance or co-
upled to the X chromosome (e.g. Barth syndrome) [2]. 
Mutations affect sarcomeric genes that are common 
causes of hypertrophic and dilated cardiomyopathy: 
MYH7, MYBPC3, TTN.

There are four subtypes of LVNC, provided that the di-
mensions of the left ventricle (LV) are known:

 — isolated LVNC (if LV dimensions are normal, without 
hypertrophy);

 — LVNC with hypertrophic cardiomyopathy (if LV wall 
thickness is ≥ 13 mm, or there was a previous diagno-
sis of hypertrophy);

 — LVNC with dilated cardiomyopathy (if there is an enlar-
gement of LV);

 — LVNC with hypertrophic and dilated cardiomyopathy 
(when there are features of both increased LV wall 
thickness and enlargement of LV) [4].
The main tools in the diagnosis of LVNC are echocardio-

graphy and magnetic resonance imaging (MRI) (Figure 1). 
These methods enable the detection of the presence of two 
layers of the myocardium: a thin — compact (outer) layer 
and a thicker — non-compact (inner) layer, located mainly 
in the LV apex and the middle segments of the inferior and 
lateral wall. In addition, there is increased LV trabeculation 
with deepening of the intertrabecular sinuses, deeply per-
fused as seen on colour Doppler.

The most commonly used are the echocardiographic 
criteria proposed by Jenni et al. [5]:

 — a characteristic image of multiple, excessive trabecu-
lation with deep intertrabecular folds;

 — intertrabecular spaces filled with blood flowing directly 
from LV cavity on colour Doppler imaging;

 — a ratio of non-compacted to compacted layer thickness 
higher than 2 (measured in end-systolic phase, para-
sternal short axis view);

 — no other cardiac anomalies.

Figure 1. An magnetic resonance image showing increased trabeculation; A. 2-chamber view; B. 3-chamber view; C. 4-chamber view
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Discussion

The case described reflects the difficulties in differential 
diagnosis and the management of treatment. Patients with 
LVNC, as in this case, may have persistent ECG changes. 
Therefore, in order to rule out newly developed disorders, 
results should be compared with previous ones, if available. 
Likewise, heart failure, common in LVNC, was ruled out by 
echocardiography and by normal BNP levels.

Other causes of reported complaints were therefore 
taken into account:

 — infectious exacerbation of bronchial asthma (increased 
spasticity over the lung fields, fever);

 — pain associated with musculo-articular disorders.

Conclusions

LVNC, like arthrogryposis, is a rare disease. LVNC may 
present individually differentiated ECG changes: features 
of LV or left atrial hypertrophy, ventricular repolarisation 
abnormalities, signs of preexcitation. Dyspnoea may result 
from LV systolic dysfunction, arrhythmias, thromboembolic 
complications. ECG and echocardiography, due to their 
availability, are fundamental in establishing the correct 
diagnostic procedure. If new symptoms appear, the medical 
history should also be carefully taken and co-morbidities 
should be taken into account. In the described patient, 
despite a diagnosis suggestive of rare cardiomyopathy, her 

complaints were caused by an infectious exacerbation of 
bronchial asthma and musculoskeletal disorders.   
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Figure 2. Electrocardiogram on admission: sinus rhythm, J-point elevation in V1–V3 leads, with flattened T-waves in I, II, aVL, aVF, and 
V5–V6 leads
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