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SUMMARY

Objective

Non-compaction cardiomyopathy (NCC) is a genetic disorder characterized by the
presence of an extensive layer of trabecular myocardium with intertrabecular recesses
communicated with the ventricular cavity. The aim of this work is to evaluate the
clinical and morphological characteristics of patients with NCC with and without
systolic dysfunction assessed by cardiac magnetic resonance imaging (Cardiac MRI).

Material and Methods

Twenty patients with NCC diagnosis were retrospectively included. End- diastolic
volume (LVEDV) and end-systolic volume, end-diastolic diameter (LVEDD) and end-
systolic diameter, ejection fraction (LVEF), cardiac mass and LV trabeculations were
determined. The distribution of NC myocardium was carried out with the model of
17 myocardial segments.

Results

The average thickness of NC myocardium and normal myocardium was 13.1 = 3.3
mm and 3.6 = 0.6 mm respectively. LVEDD, LVEDYV, global, compacted and trabecular
left ventricular mass were significantly increased in patients with ventricular
dysfunction. LVEF had a negative linear correlation with the trabecular myocardial
mass (MM)/m2 (R = 0.67, p = 0.001), LVEDV/m2 (R = .77, p <0.001) and LVEDD/
m2 (R = 0.7, p <0.001). There was also a negative linear correlation between MM/m?
and LVEDV/m? (R = 0.76, p <0.001).

Conclusions

There are two ways of presenting the disorder, a subtle or mild with preserved
systolic function and another associated to a ventricular dysfunction that behaves
as dilated cardiomyopathy.
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MRI: Cardiac magnetic resonance imaging mass: Global left ventricular mass

Lv: Left ventricle Compacted

NC: Non-compacted LV mass: Compacted left ventricular mass
C Compacted LVTM: Left ventricular trabecular mass

with the ventricular cavity (1, 2). Its main clinical

Non-compaction cardiomyopathy (NCC) is a genetic manifestations are heart failure, thromboembolic
disorder characterized by the presence of an extensive events, arrhythmias, and sudden death (3). Within
layer of trabecular myocardium with multiples the same family, the penetrance and phenotype of

and deep intertrabecular

recesses communicated NCC are very variable (4-9).
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Although the prevalence of NCC is higher in
symptomatic patients with ventricular dysfunction
(10), the new diagnostic modalities increased its
detection in asymptomatic patients with preserved
systolic function. Despite of that, the pathology
is still being subdiagnosed in the clinical practice
due to the low index of suspicion added to the use
of echocardiographic classifications with uneven
diagnostic criteria (8, 11, 12). There are two criteria
for cardiac MRI that recognize correctly this entity
(13, 14). To date there are no studies in literature that
compare carriers of NCC with and without ventricular
dysfunction through cardiac MRI.

The discrepancy between the diagnostic criteria for
cardiac MRI and echocardiography has established the
debate within the cardiological community with the
aim of achieving the right diagnosis of the pathology.

The purpose of this work is to evaluate the clinical
and morphological characteristics of patients with
NCC with and without systolic dysfunction assessed by
cardiac MRI, and to discuss the scopes and limitations
of echocardiography and cardiac MRI in the diagnosis
of this pathology.

MATERIAL AND METHODS

Twenty patients with NCC diagnosis were retrospectively
included for a period of time between January, 2008 and
March, 2010. The diagnosis was based on the absence of
associated congenital heart defect or other cardiomyopathies
and the finding, through MRI, of two well-differentiated
layers of myocardium, one of NC or trabecular myocardium
of higher thickness with intertrabecular recesses and other
of thinner C myocardium with a mean between both (NC/C
myocardium) > 2.3 in a more trabecular part (13) (Figure
1). From the total number of studied patients, 14 received
contrast.

Acquisition of MRI images

An equipment 1.5 Tesla (Achieva, Philips Medical Systems,
Best, The Netherlands) was used. A 16-channel specific
cardiac antenna was also used and the images were acquired
with cardiac synchronization through vectorcardiogram.
The anatomo-functional study was done with balanced cine
MRI images in stationary state, parallel image acceleration
acquired at the end of exhalation using a TR 3.5 ms, a TE
1.8 ms and an angle of 60° on the axis, 2 cameras, 4 cameras,
a short axis covering all the extension of the left ventricle
and the outflow tract. Turbo spin-echo sequences with black
blood in proton density with a TR 1935 ms and a TE 40 ms
were also done.

Delay-enhancement sequences together with gradient-
echo sequence boosted in T1 in 14 patients, 12/15 minutes
after intravenous drip administration of a dose of gadolinium
0.04 mmol/kg.

Analysis of MRI images

The analysis was done in a workstation (ViewForum; Philips
Medical Systems) with specific software. End-diastolic
volume (LVEDV) and end-systolic volume, end-diastolic
diameter (LVEED) and end-systolic diameter, ejection
fraction (LVEF), cardiac mass and LV trabeculations were
determined.

End-diastolic phase (ED) and end-systolic phase (ES)
were established in short axis cine MRI images which
completely cover the LV, subsequently the epicardium and
the endocardium with the inclusion of the papillary muscles

Fig. 1. Short axis cine MRI images acquired at the end of diastole.
A and B. Short axis cine MRI images and four chambers that show
the quantization of the thickness of the non-compacted (black line)
and compacted (white line) myocardial layer. C. Measurement of
the left ventricular trabecular mass. The internal line that delimits
the endocardium includes the papillary muscles and the trabecular
myocardium. D. Measurement of the compacted left ventricular
mass. The internal line that delimits the endocardium includes the
papillary muscles and excludes the trabecular myocardium.

were semiautomatically demarcated. Trabeculation was
defined as the myocardium that protruded towards the
left ventricular cavity in the end-diastole. The diastolic
thickness of NC and C myocardium was measured over
the major trabecular section, in the short axis cine MRI
images. The distribution of NC myocardium was carried out
with the model of 17 myocardial segments from the AHA
classification (15).

The determination of the global left ventricular mass
(global LV mass) was done with the inclusion of the papillary
muscles and the trabecular myocardium whereas for the
determination of the compacted left ventricular mass
(compacted LV mass) that inclusion was excluded. The
left ventricular trabecular mass (LVTM) was calculated by
substracting the compacted LV mass to the global LV mass
(Figure 1). The LVTM percentage in relation with the global
LV mass (LVTM %) was also calculated (14).

The determination of the ventricular volumes and
the LVEF was done with the inclusion of the papillary
muscles and the exclusion of the trabecular myocardium
(16). The value LVEF < 50% was considered as ventricular
dysfunction. All the determinations were adjusted to the
corporal surface.

The presence of hyperintense myocardial areas after
the administration of gadolinium was considered a positive
delay-enhancement.

Analysis of echocardiographic images

After the cardiac MRI, 5 echocardiographies were repeated.
The studies were done with equipment Toshiba Xario, using
transducers of 3.0 MHZ.

Two classifications were used. Jenny et al. (11) that takes
into account the absence of other congenital abnormalities,
a mean (NC/C) of end-diastole > 2, and the objectification
of the intertrabecular flow by Doppler color; and Stolberg et
al. (12) that takes into account the visualization of perfused
intertrabecular spaces from the ventricular cavity in the
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Doppler color added to the presence of more than three
trabeculations which protrude from the left ventricular wall
at the apical level, in front of the papillary muscles, visible in
an echocardiographic plane.

Fig. 2. A. Short axis proton density image of patient 4. B. Short axis
proton density image of his/her brother, patient 5. C and D. Cine
MRI image in four chambers and short axis proton density image
in patient 13. The arrows show the non-compacted myocardium
and the tops of the arrows show the compacted myocardium

Statistical analysis

The quantitative variables were expressed as mean =DS.
Student’s t-test was used in order to compare the variables
between both groups. The significance level was established
in p < 0.05. The correlation between 2 constant variables
was calculated using the linear regression model. The
comparison of nominal or dichotomous variables was done
with the Chi-square test. The analyses were done using
StatsDirect statistical software (Version 2.6.5, Altrincham,
UK).

RESULTS

70 % of the population were men and the mean age
was 49.6 = 13.8. The coronary anatomy was known
in 7 patients; 5 had ventricular dysfunction and 2
had preserved ventricular function. Only one had
mild coronary disease in the left anterior descending
artery. One patient had maternal history of NCC and
3 showed family histories of dilated cardiomyopathy
and sudden death. Two patients with perfusion
defects in gamma camera and 4 patients derived due
to IDC had normal coronary arteries. Chart 1 shows
the characteristics of the studied population.

Left ventricular involvement

The average thickness of NC myocardium and C
myocardium was 13.1 = 3.3 mm and 3.6 = 0.6 mm
respectively. Only one patient had C myocardial
thickness higher than 5 mm. The average number
of segments with absence of compaction was 8.2 =
1.2. The more affected segments were the apex of
the heart and the lateral segments at the apical and
mid-ventricular level. In none of the cases, the basal

anteroseptal and inferoseptal segments were affected.
There were no differences statistically significant
among the patients with and without left ventricular
dysfunction according to age, sex, mean NC/C and
LVTM %. LVEDD, LVEDV, global LV mass, compacted
LV mass and LVTM were significantly increased in the
group of patients with ventricular dysfunction (Chart
2).

LVEF had a negative linear correlation with the
LVTM/m? (R = 0.67,p = 0.001), LVEDV/m? (R = 0.77,
p < 0.001) and LVEDD/m? end-diastolic diameter (R
= 0.71, p < 0.001). There was also a positive linear
correlation between LVTM/m2 and LVEDV/m2? (R =
0.76, p < 0.001) (Figure 2). 4 of the 14 patients that
received gadolinium presented delay-enhancement
(28%).

In 5 of the 18 patients with a previous
echocardiogram, NC myocardium was correctly
recognized. Doppler echocardiography was repeated
in 5 patients, three of them were symptomatic with
ventricular dysfunction. Intertrabecular flow in 5
patients and a myocardial mean NC/C > 2 in 2 of
them were objectified (Figure 3).

DEBATE

NCC is a less frequent pathology gathered within
the genetic primary cardiomyopathies (17). Although
NCC can be associated to several congenital heart
defects (18-20), it is usually evident in an isolated way.
At the beginning, the prevalence of NCC was very low,
< 0.3% (3). Recent publications show a prevalence of
23% in patients with heart failure (10).

NCC is originated due to the interruption of the
myocardial compaction process that happens between
the 4th and 8th weeks of gestation, moment in which
the embrionary recesses are gradually converted into C
myocardium from the epicardium to the endocardium,
from the septum to the free wall and from the base
to the apex (21). This explains the predominance
of NC myocardium at the apex level and in the left
ventricular lateral part, and also the absence of the
medial and basal septal affection (13, 22, 23).

Several publications confirm the family factor
of NCC. The genetic pattern of NCC involves gene
mutation related to the mitochondrial function,
as protein G 4.5, and gene mutation related to the
synthesis of protein cypher/ZASP and lamin A/C
protein (5-7). These mutations take part in the
development of different cardiomyopathies such
as hypertrophic and dilated cardiomyopathies;
that is why it is possible to find different kinds of
cardiomyopathies within the same family (4-7, 24).
What was mentioned supports the family screening in
carriers of NCC.

In the studied population, the large clinical
pleomorphism of NCC is identified. The volume
overload that takes place immediately after birth
makes NCC to be confused with peripartum
cardiomyopathy (25). The anomalous development of
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Table 1. Clinical characteristics, reasons for the request and findings of Cardiac MRI

Patient Sex Age

1 F 43
2 M 66
3 M 68
4 F 35
5 M 34
6 M 66
7 M 58
8 M 40
9 M 50
10 F42
1" F 48
12 F 55
13 M 53
14 M 42
15 M 16
16 M 59
17 F 35
18 M 69
19 M 60
20 M 54

Study request

Cardiac mass
IDC
PFO.ISA
PPCM
Screening
RPD
IDC
PFO
Medical checkup
Medical checkup
RPD
Screening
NCC-CT
NCC-Echo
Screening
IDC
PPCM

Cardiac hydatid disease  Class II-Ill dyspnea

IDC

Ventricular arrhythmia

Clinic

Asymptomatic
Class |-l dyspnea
AP
Asymptomatic
Asymptomatic
Class |-l dyspnea
AP
Asymptomatic
Asymptomatic
Asymptomatic
AP
Asymptomatic
AP
Asymptomatic

Asymptomatic

Class IlI-IV dyspnea

Asymptomatic

Class I-Il dyspnea

Asymptomatic

NC C Mean
mm Mm  (NC/C)
94 35 269
121 34 354
87 29 3.00
124 3.0 413
131 3.7 354
112 26 431
123 43 2386
163 3.0 543
158 3.8 4.16
195 35 557
133 35 3.80
93 36 258
104 44 263
148 54 274
9.3 34 2.74
16.2 48 338
158 44 359
134 34 394
199 35 564
9.1 34 268

Location

7,10-17
7,10-13, 15-17
7,10-13,15-17

7,10-17

7,10-17

10-17
7,10-12, 15, 17

7,10-17
7,10-13, 15-17
1,12,13,15-17
7,10-13, 15-17

5-7, 10-12
7,10-13, 15-17

7,8,10-17
1,7,11-13,15-17
11-13, 15-17

7,10-17
10-13, 15-17
1,4-7,10-17
1,7,11-13,15-17

LVEDD  LVEDV
mm ml/m?
463  57.0
70.0 126.0
53.1 61.4
47.0 725
51.8 755
63.1 106.6
63.0 97.6
58.5 103.6
58.0 742
53.7 749
575 916
48.6  53.1
563 715
59.0 899
54.1 82.0
79.7 1815
63.2 12438
70.5 146.2
68.1 127.7
60.9 93.8

LVEF
%
59.2
254
56.5
48.4
40.0
451
37.5
69.2
54.6
53.0
50.0
65.5
52.6
52.6
59.0
9.9
18.5
34.6
34.9
66

LVIM
%
42.0
38.5
353
48.1
42.8
30.9
34.9
33.9
30.2
40.2
36.6
28.6
30.6
37.9
29.4
33.7
42.7
471
39.8
37.8

Cardiac MRI: Cardiac Magnetic Resonance Imaging. M: Male. F: Female. NC: Non-compacted myocardium. C: Compacted myocardium. AP: Angina Pectoris.
RPD: Reversible Perfusion Defect. IDC: Idiopathic Dilated Cardiomyopathy. PFO: Permeable Foramen Ovale. ISA: Interatrial Septal Aneurysm. PPCM:
PeriPartum CardioMyopathy. LVEDD: Left Ventricular End-Diastolic Diameter. LEEDV: Left Ventricular End-Diastolic Volume. LVEF: Left Ventricular Ejection
Fraction. LVTM%: LVTM percentage in relation to the global left ventricular mass. The distribution of NC myocardium was carried out with the model of 17
myocardial segments from AHA classification (15).

Table 2. Comparison of patients with and without

left ventricular dysfunction

Variables Normo-function
n=11
Male 63.6%
Age 46.4 (£12.9)
LVEDD (mm) 55 (x4.5)
LVEDV/sup 77.6 (£16.2)
LVEF (%) 58.5 (£6.5)
Number of affected segments 8(x1.2)
Thickness of NC myocardium (mm) 12.4 (+3.6)
Thickness of C myocardium (mm) 3.6 (+0.8)
Mean MN/MC 3.4 (£1.1)
Global LV mass (gr/m2) 77.3 (+20)
Compacted LV mass (gr/m2) 499 (+13.7)
LVTM (gr/m2) 27.4 (£7.6)
LVTM (%) 34.8 (+4.6)

Dysfunction
N=9
77.8%
53.5 (£14.6)
64 (+9.8)
117.6 (£34.3)
32.7 (£12.5)
+2.1)
2.7)
+0.7)
+0.7)
118 (£22.7)
72 (17.4)
46 (£8.9)
39.8 (+5.9)

8.3 (
14 (+
3.6 (
3.8¢(

0.425
0.264
0.014
0.002
<0.001
0.752
0.302
0.917
0.369
0.013
0.025
<0.001
0.052

LV: Left ventricle. LVEDD: Left Ventricular End-Diastolic Diameter. LVEDV: Left Ventricular End-Diastolic Volume. LVEF: Left Ventricular Ejection Fraction. NC:
Non-compacted. C: Compacted. Global LV mass: Global Left Ventricular mass. Compacted LV mass: Compacted Left Ventricular mass. LVTM: Left Ventricular
Trabecular Mass. LVTM%: LVTM percentage in relation to the global LV mass.
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microcirculation in the non-compacted areas would
be related to the presence of angina pectoris and
perfusion defects in absence of coronary disease (26).
Literature also describes the association of NCC with
interatrial septal aneurysm and permeable foramen
ovale (27).

Petersen et al. (13) established the first diagnostic
criterion of cardiac MRI, showing that a mean NC/C
> 2.3 differentiated correctly NCC from minor
forms of compaction present in normal individuals,
sportmen, patients with hypertrophic and dilated
cardiomyopathy, and aortic stenosis. The inclusion of
NC myocardium inside the ventricular cavity is the
more efficient and reproducible way of ventricular
volume measurements and LVEF (16). Recently,
Jacquier et al. (14) included the second diagnostic
criterion of cardiac MRI. LVTM % > 20 differentiated
correctly the NCC trabeculation in normal
individuals, patients with hypertrophic and dilated
cardiomyopathy. When comparing this diagnostic
criterion with that of Petersen et al. (13) a sensitivity
and a specificity of 78.5% and 72.2% respectively were
obtained (14). The determination of LVIM has the
limitation of including the blood volume placed in
intertrabecular recesses.

The similarity in the parameters of cardiac
MRI among patients who attended due to family
screening and those that did not, is in favour of the
pathology presence in our population (unknown data).

Fig. 3. The graphs show the linear relationship between: A. The
increase of LVTM and the decrease of LVEF. B. The increase of LVEDV/
m?2 and the decrease of LVEF. C. The increase of LVEDD/ m? and the
decrease of LVEF. D. The increase of LVTM//m?2 and the increase of
LVEDD.

LV: left ventricle; LVEF: left ventricular ejection fraction; LVTM: left
ventricular trabecular mass; LVEDV: left ventricular end-diastolic
volume; LVEDD: left ventricular end-diastolic diameter; LVTM: left
ventricular trabecular mass.

Fig. 3. A. Cine MRI image in
4 chambers of patient 2. The
arrows show the non-compacted
myocardium. B. Four-chamber
color Doppler echocardiography.
The tops of the arrows show the
intertrabecular flow.

A thickness of N myocardium < 5 mm in NC areas
reinforces pathology diagnosis; this information is
usually not considered in the literature.

The presence of ventricular dysfunction does not
coincide with mean NC/C or with the percentage of
NC myocardium, but with global LV mass, compacted
LV mass, LVTM, LVEDV and LVEDD, that is, it
works as a dilated cardiomyopathy. On the other
side, it is probable that cardiac MRI is looking with
a magnifying glass subtle ways or in early stages
and/or non-pathological hypertrabeculation, not
clear in echocardiography. Nowadays we do not have
imaginology parameters that predict the evolution
towards symptomatic ventricular dysfunction in
young people. Our results agree with those of Belager
et al. (28), who found a relation between the increase
of the NC myocardial area and the mean NC/N,
and the decrease of the systolic function through
echocardiographic evaluation, in patients with
several degrees of myocardial trabeculation with no
requirement of having to fulfill with the presence of the
mean NC/C > 2 in the end-systole. Authors considered
that NCC has a presentation spectrum which goes
from mild to severe myocardial trabeculation (28).

The absence of genetic analysis in our population
makes us suppose that patients with ventricular
dysfunction could have genes related to dilated
cardiomyopathy or have a genetic pattern similar
to those who present preserved systolic function,
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but with different phenotypic expression due to the
influence of environmental factors. As it happened
with hypertrophic cardiomyopathy, it is time to
incorporate the genetic determination inside the risk
stratification in patients with NCC (29), especially in
those with preserved systolic function. The answer to
the questionings that arised from our observation will
be revealed through longitudinal studies with genetic
mapping.

The classification of Chin et al. (11) considers the
mean C/NC in the end-diastole, taking a value of <
0.5, without taking into account the evaluation due
to Doppler of intertrabecular flow. The most used
classification is Jenny et al. (12), which uses a mean
NC/C of end-systole > 2 plus the objectification
of intertrabecular flow due to Doppler color. The
classification of Stolberg et al. (3) adds to that of
Jenny et al. (12) the presence of more than three
trabeculations that protrude in the left ventricular
wall at the apical level, in front of the papillary
muscles, which are visible at an echocardiographic
plane; this criterion is taking increasing interest.

A patient can have some of these diagnostic criteria
but not all of them. The presence of intertrabecular
flow is a characteristic, clear and easy to find sign
(12), but not the measurement of thickness in both
myocardial layers, since each classification measures
them in different phases of cardiac cycle. The
measurement of NC myocardium in end-systole is
difficult due to the combination of trabeculae and the
decrease of intertrabecular recesses that produce the
cardiac contraction.

Kohli et al. (10) showed that only 29.8% of the
patients with NCC gathered the echocardiographic
diagnostic criteria of different classifications. These
findings coincide with the minor detection of the mean
in end-systole between NC/C myocardium < 2 than
the presence of intertrabecular flow in individuals
who had a second Doppler echocardiogram. On
the other hand, the absence of recognition in non-
compaction areas in previous echocardiograms could
be related to the used equipment. Considering the
echocardiographic suspicion of NCC, the execution of
a cardiac MRI could clarify the diagnosis.

Clinical implications

The first publications evaluated severe ways of NCC
with high incidence of heart failure, thromboembolic
events, arrhythmias, and sudden death (3, 11).
However, NCC has a more favourable evolution, with
a survival free of cardiac transplant or death of 97%
after 46 months of monitoring (24).

Although the several ways of presentation and
the limited knowledge of the pathology, cardiologists
should suspect the presence of NCC in patients with
dilated cardiomyopathy of non-established etiology,
even without severe worsening of LVEF, as well as, in
those that have nuclear studies with perfusion defects
dissociated from a coronary pathology.

Limitations

Although NCC is a less predominant affection and that
its results come from an only centre, the execution of
multicenter studies with longitudinal monitoring in a
major number of patients is necessary to validate our
findings.

Owing to the fact that there has not been genetic
determination in the studied population, the NCC
finding in direct family members suggests the genetic
pattern of this entity.

CONCLUSIONS

Cardiac MRI through a mean NC/C > 2.3 and a LVTM
% > 20 recognizes correctly NCC. There are two ways
of presenting the pathology, a subtle or mild with
preserved systolic function and another associated
to a ventricular dysfunction that behaves as dilated
cardiomyopathy. The uneven echocardiographic
criteria and the low suspicion rate would be the
determining factors of NCC sub-diagnosis in the
clinical practice.

RESUMEN

Evaluacion de la miocardiopatia no compactada con
resonancia magnética cardiaca en pacientes con
funcion sistélica del ventriculo izquierdo conservada y
disminuida

Introduccion

La miocardiopatia no compactada (MNC) es un
trastorno genético que se caracteriza por la presencia
de una extensa capa de miocardio trabeculado con
recesos intertrabeculares comunicados con la cavidad
ventricular. Si bien su prevalencia es mayor en
poblaciones sintomaticas con disfuncién ventricular,
las nuevas modalidades diagnésticas incrementaron
su deteccién en pacientes asintomaticos con funcién
sistolica conservada. No obstante, la patologia
permanece subdiagnosticada debido al bajo indice
de sospecha sumado al wuso de clasificaciones
ecocardiograficas con criterios diagndsticos dispares.
Se establecieron dos criterios diagnésticos de
resonancia magnética cardiaca (RMC) que reconocen
correctamente esta entidad.

Objetivo
Evaluar las caracteristicas clinicas y morfologicas
de los pacientes con MNC con disfuncién sistélica y
sin ella evaluados por resonancia magnética cardiaca
(RMO).

Material y métodos

Se incluyeron en forma retrospectiva 20 pacientes
con diagnéstico de MNC. Se determinaron:
volumen de fin de diastole (VFDVI) y de sistole,
diametro de fin de diastole (DFDVI) y de sistole,
fraccion de eyeccion (FEVI), masa cardiaca y
trabeculaciones del ventriculo izquierdo (VI).

La distribucién del miocardio NC se llevé a cabo
con el modelo de 17 segmentos miocardicos.

Resultados
El espesor medio del miocardio NC y el miocardio C fue
de 13,1 + 3,3 mm y de 3,6 = 0,6 mm, respectivamente.
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El1 DFDVI, el VFDVI, la masa global, compactada y
trabeculada del VI estuvieron incrementados en forma
significativa en el grupo de pacientes con disfuncién
ventricular. Hubo una correlacién positiva y una
relacion lineal entre el DFDVI y la MTVI (g/m2): r =
0,76; r2 = 0,59; p < 0,001.

Conclusiones

Hallamos dos formas de presentacion de la patologia,
una sutil con funcién sistélica conservada y otra
asociada con disfuncién ventricular que se comporta
como la miocardiopatia dilatada.

Palabras clave > Miocardiopatia no  compactada -
Resonancia  magnética  cardiaca -
Trabeculaciones - Miocardiopatias -
Ecocardiograma
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