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In the era of the modern imaging techniques, cardiac mag-
netic resonance (CMR) has become the key component to 
confirm or rule out left ventricular non-compaction car-
diomyopathy (LVNC), as echocardiography cannot always 
allow proper visualization of the apex and apical segments 
[1]. Although initially described and recognized as a rare 
entity in the general population, after the first report of 
LVNC in identical twins with β-thalassemia major [2], more 
and more studies aimed to explore the prevalence and evolu-
tion of LVNC in this setting.

In this issue of Internal and Emergency Medicine, Bon-
amini and co-authors [3] add certain interesting findings 
to the growing literature on the prevalence and the disease 
progression of the LVNC in patients with β-thalassemia. 
In this elegant study, in a 7-year period, 560 patients with 
thalassemia major or intermedia underwent assessment of 
left ventricle structure, dimensions, and systolic function 
with CMR, as this diagnostic tool is utilized to this popula-
tion to evaluate heart iron load and cardiac function. For the 
assessment of the presence of LVNC, the modified Petersen 
and the Jacquier methods were applied and the cases which 
fulfilled the following three criteria were considered posi-
tive: (i) diastolic Mnon-compacted/Mtotal percentage > 25%, (ii) 
diastolic Mnon-compacted/BSA > 15 g/m2 and (iii) diastolic 
non-compacted/compacted myocardium ratio of > 2.5 in at 
least one of the segments, excluding the apical. According 
to the above-mentioned criteria, a diagnosis of LVNC was 
determined in 44 patients (7.9%).

Interestingly, intracardiac thrombi were not detected with 
CMR in none of the 560 patients. Moreover, no relation-
ship was found between splenectomy, iron chelation ther-
apy and hematological parameters (serum ferritin and total 

hemoglobin) with the presence of LVNC, while T2*, time 
for the evaluation of cardiac and liver siderosis, similarly did 
not depict any significant difference between β-thalassemia 
patients with and without LVNC. It should be also empha-
sized that no adverse events occurred in patients with thalas-
semia and LVNC during follow-up. In line with this observa-
tion, no further dilatation of the left ventricle or significant 
differences of its systolic function or LVNC mass changes 
were detected by CMR overtime.

The main finding of the present study consists of the high 
prevalence of LVNC in β-thalassemia patients, which was 
7.9%. This rate is pretty higher as compared with previ-
ous reports from echocardiographic studies in the general 
adult population where the relevant prevalence was between 
0.014 and 1.3% [4]. However, a prevalence as high as 13.2% 
has been reported previously with CMR studies this time, 
although as it was mentioned by the authors themselves an 
overestimation could have accounted for this finding [5]. 
Concerning the methodology applied in the work of Bon-
amini and co-authors, the study population underwent CMR 
assessment in the context of a regular control program in 
a population of patients with β-thalassemia. Nevertheless, 
some patients may have been selected for measurement 
based on pre-existing cardiac risk factors. If such factors 
are potentially linked to LVNC occurrence, this may offer 
a plausible explanation for the high prevalence of LVNC 
depicted in this study.

One of the major strengths of this observational study 
consists of the high number of thalassemia patients included, 
namely 560, which is the highest recorded for this disor-
der. It should be also mentioned that the stringent CMR 
methodology adopted enhances its accuracy. Visual analy-
sis and measurements of CMR parameters were performed 
by experienced operators. For instance, a more restrictive 
modification of the original criterion or the ratio of non-
compacted to compacted myocardium during the diastole 
from 2.3 to 2.5 was used [1]. In addition, the criterion of 
diastolic Mnon-compacted/BSA > 15 g/m2, which was proposed 
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by Grothoff was proved to be the most accurate marker for 
differentiation of LVNC from the LV structural remodeling 
in β-thalassemia patients [6].

The pathophysiological pathway which increases the inci-
dence on LVNC in β-thalassemia has not been completely 
elucidated so far. Chronic oxidative damage due to inef-
fective erythropoiesis and inflammatory stress which trig-
gers myocardial remodeling as well as nutritional disorders 
(such as carnitine, selenium, and thiamine deficiencies) have 
been encountered as possible underlying mechanisms [5]. 
However, the exact chronological relationship between the 
occurrence of LVNC and the evaluated risk factors cannot be 
determined. The possible series of events leading to LVNC 
in β-thalassemia patients are summarized in Fig. 1.

Another important observation of the present study is that 
despite the lower ejection fraction and the increased indexed 
LV end-systolic volume detected in β-thalassemia patients 
with LVNC at baseline, no major changes were observed 
during the 5.1 years of follow-up based on repeated CMR 
studies. This holds also true for the amount of the left ven-
tricular non-compacted mass (which is a reliable and accu-
rate marker for the LNVC diagnosis [7]), that remained 
unchanged as well. From a clinical perspective, we wish 
to stress once more that it is of paramount importance to 
understand whether LVNC in β-thalassemia parallels with 
typical LVNC cardiomyopathy on a clinical and prognostic 
basis or whether it is a benign condition observed for reasons 
to be determined in a subgroup of β-thalassemia patients.

In the present study, the authors did not document any 
impact of LVNC on cardiac mortality or clinical events 

and concluded that LVNC does not affect overall progno-
sis. However, it has not been specified which clinical events 
have been assessed during the observation period and most 
important, the prognostic impact of this condition beyond 
this study observation period is not known. This is a crucial 
issue for an entity like β-thalassemia where the life expec-
tancy has been substantially increased and where cardiac 
disease remains a primary cause of morbidity and most 
important, mortality. A thorough cardiological workup 
may provide important clues on the prognostic relevance 
of LVNC in β-thalassemic patients. In this line, electrocar-
diographic ambulatory monitoring, signal-averaged electro-
cardiography, and QT interval measurement among others 
could provide valuable information on the arrhythmogenic 
potential of β-thalassemia patients with LVNC as compared 
to those without. Toward the same goal, a detailed echo-
cardiographic evaluation ideally with adoption of the new 
techniques may be useful to unveil the clinical significance 
of this finding [8].

In conclusion, according to this prospective observational 
study results, with the adoption of strict CMR criteria, the 
prevalence of LVNC in patients with major and intermedia 
β-thalassemia was relatively high, namely ~ 8%. Although 
functional and structural changes were most commonly 
detected in the subgroup of LVNC patients, such changes 
do not seem to worsen overtime, at least in the medium term. 
Important questions to be answered in the future concern 
the pathogenesis of LVNC in the context of β-thalassemia 
syndromes. Should it be elucidated, it could contribute to 
the adoption of preventive measures and individualized 

Fig. 1   Possible pathophysiological pathways involved in left ventricular non-compaction in β-thalassemia
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treatments aiming at the stabilization or even regression 
of LVNC. Regarding outcome, the quite reassuring results 
stemming from this study should be confirmed in properly 
designed prospective studies with pre-specified clinical out-
comes in the long term.
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