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Isolated Noncompaction of the Myocardium

Case Report

We report the case of a 42-year-old female with fati-
gue on exertion and palpitation consequent to the exis-
tence of isolated noncompaction of the myocardium. We
discuss clinical and familial findings, diagnostic possibi-
lities, and prognostic and therapeutical implications of
this rare disorder of endomyocardial morphogenesis.

During the initial phase of embryonic development, the
heart is a trabecular net with a spongy myocardium. The in-
tertrabecular spaces communicate with the cardiac cham-
bers. As the heart develops, the myocardium condenses
and the intertrabecular recesses are reduced to capillaries.
Trabecular compaction is usually more complete in the left
ventricle than in the right ventricle. Noncompaction of the
ventricular myocardium is defined as an anomaly of endo-
myocardial morphogenesis, and it is believed to be an arrest
in the compaction of the myocardial fibers, which meet for-
ming an interwoven loose net during intrauterine life. Per-
sistence of the noncompaction of the myocardium is a rare
entity, usually diagnosed in the pediatric population and as-
sociated with other structural congenital malformations of
the heart. It predominates in patients with congenital
obstruction of the right or left ventricle outflow tract 1-4.
Isolated noncompaction of the myocardium, defined by ab-
sence of any other associated structural cardiac alteration,
is an even rarer form of the entity, with only a few reports in
the literature 5-8. Isolated noncompaction of the myocardium
may be identified from childhood to adulthood. Its diagno-
sis may be delayed because of some findings resembling
other clinical entities. Both sexes may be affected and fami-
lial recurrence may occur.

We report the case of a 42-year-old female with iso-
lated noncompaction of the myocardium, describing the cli-
nical and familial history, diagnostic possibilities, and thera-
peutical approach. We also review the literature about this
rare disorder of endomyocardial morphogenesis.

Case report

A 42-year-old female complaining of fatigue on medi-

um exertion, chest pain, and palpitation for 10 years was re-
ferred to our service to investigate arrhythmia. She reported
loosing 2 children in the first year of life, one due to sudden
death at the age of 5 months and the other due to refractory
heart failure in the first week of life. The anatomicopatho-
logical study of the latter child performed in another service
showed a dilated left ventricle with increased and abnormal
trabeculation, whose final diagnosis, at the time, was cardio-
myopathy of undetermined etiology. She also reported two
siblings who had sudden death during childhood, and one
uncle and one cousin, who died due to refractory congesti-
ve heart failure. The physical examination was normal. The
12-lead electrocardiogram showed sinus rhythm and de-
viation of the axis to the right in the frontal plane without
meeting the criteria of left posteroinferior divisional heart
block (figura 1A). Chest X-ray was normal. The exercise test
showed depression of the ST segment associated with
typical precordialgia (figura 1C). Technetium-sestamibi
myocardial scintigraphy showed a fixed area of reduced up-
take in the anteroapical projection. Coronary angiography
showed normal coronary arteries and a left ventricle with a tra-
becular and hypertrophic pattern predominating in the apical
region (figura 2). Holter monitoring showed a frequent, symp-
tomatic, monomorphic ventricular ectopia with the mor-
phology of left bundle-branch block in V1 (figura 1B).

Diagnosis of isolated noncompaction of the myocar-
dium was based on the following findings on Doppler echo-
cardiography: 1) absence of another coexisting heart
anomaly; 2) alterations in the myocardial structure characte-
rized by excessive and prominent trabeculation mainly in
the apical region; 3) intertrabecular spaces perfused by the
ventricular cavity visualized on color Doppler (figure 3).
The echocardiogram also showed anteroseptal akinesia.
The ejection fraction calculated on the radionuclide ventri-
culography was 49%. High-resolution electrocardiogram
showed absence of late ventricular potentials. Electrophy-
siological study performed with no drugs did not show sus-
tained ventricular tachycardia inducible with a protocol of
up to 3 extrastimuli at the level of the right ventricular apex
and outflow tract.

An extensive familial investigation was carried out
with electrocardiography and two-dimensional echocardio-
graphy. No other individuals meeting the criteria of isolated
noncompaction of the myocardium were identified. Initially,
the patient was kept without medication for a period of 2 ye-
ars. Because of palpitation, precordialgia, and the risk of
thromboembolic phenomena attributed to this disorder,
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therapeutics with atenolol and oral anticoagulants was
introduced. In a 3-year ambulatory follow-up, the patient
has remained stable and asymptomatic.

Discussion

Noncompaction of the myocardium is characterized by

numerous and prominent trabeculae with intertrabecular re-
cesses that deeply penetrate the left ventricular myocardium.

In the majority of the reports in the literature, noncom-
paction of the ventricular myocardium is associated with other
congenital heart diseases, among which pulmonary atresia
and obstruction of the left ventricular outflow tract combined
with an intact interventricular septum predominate 1-3. In these

Fig. 1 – A) Twelve-lead electrocardiogram showing sinus rhythm and deviation of the axis to the right in the frontal plane; B) ventricular ectopia with left bundle-branch block
morphology in the horizontal plane; C) depression of the ST segment with a rectified pattern and association with complaint of precordialgia during the exercise test.

Fig. 2 – Ventriculography in right anterior oblique view during diastole and systole showing an increase in trabeculation in the apical region.
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cases, noncompaction of the ventricular myocardium occurs
because the ventricles are exposed to very high pressures
during the intrauterine development. Noncompaction of the
myocardium has also been identified associated with abnor-
malities of the origin of the left coronary artery from the trunk of
the pulmonary artery 4. In regard to the isolated noncom-
paction of the myocardium, its cause is still unknown and, so
far, no factor that could justify an arrest in the ventricular
myocardium compaction has been identified. Chin et al 5 carried
out histopathological studies in individuals with isolated
noncompaction of the myocardium, and they showed an
excessive trabeculation, mainly in the apical region of the heart,
associated with continuity between the left ventricular myo-
cardium and the deep intertrabecular recesses. They con-
cluded that these findings expressed an arrest in the compac-
tion of the ventricular myocardium, therefore justifying that the
term noncompaction is more appropriate than the term persis-
tence of the ventricular sinusoids. These findings were confi-
rmed by Ritter et al 6 in a recent publication that gathered the
largest case series of this entity. In this latter study, similarly to
the investigation conducted by Chin et al 5, isolated noncom-
paction of the myocardium was mainly located in the apical
region of the heart. However, isolated noncompaction of the
myocardium was evidenced in both ventricles, showing a
variation in the presentation of the disorder. In both studies,
the anatomicopathological findings and the location of the
isolated noncompaction of the myocardium were in accor-
dance with the echocardiographic findings. Based on this cor-
relation between the anatomicopathological and the echocar-
diographic findings, Chin et al 5 proposed that the identifi-
cation of structural changes on echocardiogram would be
enough to confirm the diagnosis of isolated noncompaction of
the myocardium. In this study, the authors suggested that the
diagnosis of isolated noncompaction of the myocardium
would be based on the echocardiogram on the presence of
numerous and prominent trabeculae and of deep intertrabe-
cular recesses in the absence of coexisting heart anomalies.
The authors observed that the trabeculae were fewer and less
prominent close to the mitral valve than in the apex of the left
ventricle With a left ventricular free wall thickness of 8.6±1.6 m-
m at the level of the mitral valve and 22.9±1.2 mm in the apex of

the left ventricle. Ritter et al 6 observed on color Doppler that
the perfusion of the intertrabecular spaces showed a conti-
nuous flow leaving the ventricular cavity. In addition to the api-
cal region, the anterior, lateral, and inferior regions may also
show characteristic structural changes.

Our patient met all the proposed criteria for the diag-
nosis of isolated noncompaction of the myocardium 5. In the
study by Ritter et al 6, the prevalence of isolated noncom-
paction of the myocardium on the echocardiogram was
0.05% of the cases studied; isolated impairment of the left
ventricle occurred in 59% of the patients and biventricular
impairment occurred in 41% of the patients. Computed to-
mography with contrast medium may be a complementary
test for diagnostic confirmation enabling the differentiation
between compacted and noncompacted tissues 7.

The most common findings on the electrocardiogram
in sinus rhythm are as follows: presence of incomplete and
complete left bundle-branch block, disorders of intraventri-
cular conduction, changes in the ventricular repolarization,
but in some cases, the electrocardiogram is normal 8.

In our case, an interesting finding was the presence of
electrocardiographic changes suggesting myocardial ischemia
associated with typical precordialgia during the exercise test. In
addition, on scintigraphic study, a reduction in the uptake of a
fixed area in the anteroapical region was identified and, on the
echocardiogram, a pattern of anteroseptal akinesia was
observed. Even though we have not found similar clinical
findings in the literature, we have considered that the presence
of ischemia in this entity may be due to functional changes
resulting from a regional increase in the demand of oxygen and
a decrease in the reserve of coronary flow to the subendocardial
region. On the histopathological examination of the isolated
noncompaction of the myocardium, ischemic lesions in the
prominent trabecular regions occurred 6. The finding of
myocardial ischemia in the isolated noncompaction of the
myocardium and its prognostic implication require further
investigation. Clinical findings may vary from asymptomatic
patients to patients with progressive left ventricular dys-
function with arrhythmias and systemic and pulmonary
embolic phenomena. Six years after diagnosis, 59% of the
patients in the study by Ritter et al 6 had died or had been

Fig. 3 – A) Echocardiogram in apical four-chamber view showing prominent trabeculation in the left ventricular apical region B) with perfused intertrabecular recesses evidenced
on color Doppler.
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referred for heart transplantation. Data from the literature show
a better prognosis for the asymptomatic patients 6. Even
though the cause of the progressive depression of the left
ventricular function in the isolated noncompaction of the
myocardium has not yet been well clarified, clinical and
echocardiographic findings resemble those of dilated
cardiomyopathy, except that in the former disorder the left
ventricular wall is thickened in the apical and inferior seg-
ments. In dilated cardiomyopathy, some degree of inferoapical
trabeculation associated with the intertrabecular spaces may
be visualized; therefore, a distinction between these 2
disorders, at least from the morphological point of view, is not
always clear. In spite of the fact that demonstration on color
Doppler echocardiography of deep perfused intertrabecular
recesses is one of the markers for the diagnosis of isolated non-
compaction of the myocardium, transitional variations between
the isolated noncompaction of the myocardium and dilated
cardiomyopathy may exist. In addition, more discreet cases of
isolated noncompaction of the myocardium without diag-
nostic confirmation may exist, cases lacking excessive tra-
beculation in the inferoapical region, hypertrophy, and marked
intertrabecular recesses. Ritter et al 6, based on the finding that
all patients with ventricular tachycardia detected by Holter
monitoring have severe systolic dysfunction of the left
ventricle, have suggested that an altered left ventricular
performance may be one of the major causes of the high
incidence of left ventricular arrhythmia in this entity. Increase
in scaring and fibrosis in areas of excessive trabeculation and
hypertrophy would be another major factor. The authors
believe that isolated noncompaction of the myocardium
cannot be compared with arrhythmogenic dysplasia of the
right ventricle because, even though both diseases have an
arrhythmogenic potential, the morphologic characteristics of
the latter are totally different. The high incidence of throm-
boembolic phenomena in the isolated noncompaction of the
myocardium could result in formation of local thrombi in the
deep intertrabecular recesses in addition to ventricular dys-
function. Based on the high incidence of thromboembolic
events in their case series, Ritter et al 6 suggested that patients
with isolated noncompaction of the myocardium confirmed on
echocardiography should undergo systemic anticoagulation,
independently from identification of thrombi visualized on

echocardiography. The clinical treatment of patients with
ventricular dysfunction should be the one usually used in
patients with ventricular failure; heart transplantation should
be considered in those cases refractory to the more con-
servative treatment. Incidence of ventricular failure, ventricular
arrhythmia, and embolizations should draw attention to this
rare entity, which is complicated by a considerable morbidity
and high mortality.

Familial recurrence of isolated noncompaction of the
myocardium was identified in cases associated with the
Melnick-Needles syndrome, which comprises unusual
bone modeling characterized by facial dysmorphism and oc-
casionally multiple anomalies 9. Recently, Bley et al 10 identi-
fied, through the genetic analysis of linkage in a family with
the Barth syndrome, the presence of Xq28-linked isolated
noncompaction of the myocardium. In the study by Ritter et
al 6, 2 cases with familial antecedents but without any other
associated malformations were identified.

Our patient had a newborn baby who died because of
undetermined cardiomyopathy. Description of the autopsy
suggested isolated noncompaction of the myocardium. It
was not possible to investigate the other cases of death in
childhood in the family of the patient; we can only formu-
late the hypothesis of isolated noncompaction of the myo-
cardium. The investigation conducted in the first-degree
relatives of our patient did not identify other individuals
with echocardiographic criteria for isolated noncompaction
of the myocardium.

In conclusion, the characteristic morphological
findings of isolated noncompaction of the myocardium may
be confirmed on the two-dimensional Doppler echocar-
diogram, and these findings correspond with the macrosco-
pic morphologic findings at the autopsy. This diagnosis
should be considered in patients with ventricular failure,
ventricular arrhythmia, and embolic events. Familial investi-
gation through echocardiography should be conducted in
the relatives of a patient with the diagnosis of isolated non-
compaction of the myocardium. Even though this disorder
has a high mortality rate, our report suggests that cases with
a good myocardial function and absence of arrhythmia de-
monstrated through normal specific investigative tests may
have a good prognosis.
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