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ABSTRACT

Left ventricular noncompaction, also known as “spongiform” cardiomyopathy, is a
rare congenital anomaly of myocardial morphology, with deep intertrabecular
recesses freely communicated with the ventricular cavity. The case of a 61 year
old man, who was admitted to the Cardiology Service for syncope study, is pres-
ented. During his admission he underwent an echocardiogram and an isolated left
ventricular noncompaction was diagnosed. It was decided to implant an auto-
matic cardioverter-defibrillator in order to prevent potentially fatal malignant
ventricular arrhythmias that might trigger his syncopes, after which the patient has
progressed favorably.

Key words: Left ventricular noncompaction, spongiform cardiomyopathy, Arrhyth-
mias, Sudden death

Miocardiopatia no compactada a proposito de un caso

RESUMEN

La miocardiopatia no compactada, también conocida como «espongiforme», es una
anomalia congénita infrecuente de la morfologia del miocardio, con recesos inter-
trabeculares profundos comunicados libremente con la cavidad ventricular. Se
presenta el caso de un hombre de 61 anios que fue ingresado en el Servicio de Car-
diologia para estudio por sincopes. Durante su ingreso se le realizo un ecocardio-
grama y se diagnostico una miocardiopatia no compactada aislada. Se decidio
implantar un cardiodesfibrilador automatico con el objetivo de prevenir arritmias
ventriculares malignas, potencialmente mortales, como causa de sus sincopes, tras
lo cual el paciente ha evolucionado favorablemente.

Palabras clave: Miocardiopatia no compactada, Miocardiopatia espongiforme,
Arritmias, Muerte stbita

INTRODUCTION

Left ventricular noncompaction (LVN), or spongiform cardiomyopathy,
isolated, is a rare disease. It is characterized by alterations of the myo-
cardial wall, with prominent trabeculae and deep intertrabecular recesses,

194 RNPS 2235-145 © 2009-2016 Cardiocentro Ernesto Che Guevara, Villa Clara, Cuba. All rights reserved.


mailto:alaingutierrez@infomed.sld.cu
http://www.corsalud.sld.cu/
http://www.corsalud.sld.cu/
http://www.corsalud.sld.cu/corsaludenglish
mailto:alaingutierrez@infomed.sld.cu
mailto:alaingutierrez@infomed.sld.cu

Gutiérrez Lopez A, et al.

which give as a result a coarse myocardium with
two layers. It can take place in the context of other
genetic diseases with relative frequency; however,
when presented in isolation is considered a rarityl.

It was first described in the mid—eightiesz, but it
was not until 2006 that the American Heart Associa-
tion classified it as a disease .

It is between 1.4 and 2.7 cases per 1000 echocar-
diographic studies®. Because of its high association
with sudden death, its diagnosis should be always
taken into account by doctors, in order to implement
therapeutic measures to avoid this Complications.

In this article is presented a patient treated at the
Department of Cardiology of the Hospital Hermanos
Ameijeiras, Havana, Cuba; and the main clinical,
diagnostic, therapeutic and prognostic features of
this disease are summarized.

CASE REPORT

A 6l-year-old man, black skin and hypertension-
controlled for two years, was admitted for presenting
episodes of loss of consciousness. He exposed that
these began 13 years ago and they had happened to
about ten, spaced over time, without any studies to
determine their cause. The last two were six days
prior to admission.

His loss of consciousness had been sudden, with-
out aura, or palpitations; although in some occasions
he presented previous dizziness. They were not
accompanied by involuntary movements, and they
lasted about a minute, leaving no sequels. No trig-
gering factor was identified. These episodes oc-
curred equally at rest or associated with physical
exertion. The patient denied other symptoms during
the questioning.

The physical examination revealed a systolic
ejection murmur, more intense in the second and
third left intercostal space, of intensity 2/6, without
thrill or neck or armpit irradiation. Its intensity
increased with the Valsalva maneuver and it de-
creased with the squatting position. Heart sounds
were rhythmic, with no third or fourth noises, heart
rate of 72 beats per minute, blood pressure of 118/75
mmHg and 18 breaths per minute. Arterial pulses
were present and had good intensity.

The complete hemogram and coagulogram, the
ionogram, and all the blood tests in general were
normal; the chest X-ray showed a normal cardio-
thoracic index and no signs of pulmonary conges-

tion, and the electrocardiogram showed the exist-
ence of a left bundle branch block.

The echocardiogram allowed to identify an in-
crease in the thickness of the myocardial mass of the
interventricular septum and the inferior-posterior
and lateral walls (Figure 1), with the presence of
trabeculae at that level and multiple recesses, of
spongiform appearance, with flow inside (color
Doppler, Figure 2). The noncompacted/compacted
myocardial ratio was approximately 2:1.

There were neither alterations in the size of the
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Figure 1. Parasternal long axis view where the increased
myocardial mass is confirmed.
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Figure 2. Endocardial trabeculae recesses demonstrated with
color Doppler.
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cardiac chambers or in the valvular apparatus, nor
pericardial effusion, intracardiac thrombus or ob-
struction to the left ventricular (LV) outflow tract,
which presented preserved segmental and global
contractility, and a prolonged filling pattern; the right
ventricle (RV) was of normal morphology and
function.

With these elements, it was concluded as an
isolated LVN and an automatic cardioverter-defibril-
lator (ACD) was implanted, after which the patient
evolved favorably.

COMMENT

Syncope, transient loss of consciousness associated
with muscle hypotonia that impedes the mainte-
nance of normal postural tone, responds to nu-
merous causes; i.e. it is necessary to direct correctly
the diagnosis by an appropriate anamnesis’.

The first diagnostic hypothesis in this patient was
cardiogenic syncope, due to real loss of conscious-
ness, short duration, with rapid recovery; in addi-
tion, it had been related to the efforts, which usually
happens when it is cardiogenic by structural heart
disease, and a murmur, characteristic of obstructive
cardiomyopathy, was found. However, the episodes
of syncope were also presented at rest6, and there
was no evidence of obstruction of the LV outflow
tract in the echocardiogram —despite the diagnosis of
spongiform cardiomyopathy- which decreased the
possibility that they were caused by accompanying
structural alterations. Nevertheless, with this diag-
nosis and the history of syncope, which sometimes
appeared at rest, arrhythmias were considered as a
causative agent, despite the absence of palpitations,
but with evidence of a heart disease that is fre-
quently associated to episodes of cardiac arrhyth-
mias’. Although no arrhythmia was documented
during the episodes of syncope, or at the admission,
the existence of a left bundle branch block, an
electrocardiographic abnormality, was demonstrat-
ed, which is recommended by the Clinical Practice
Guidelines on the conduct for syncopes, for suspec-
ting the arrhythmic cause; which was the reason for
implanting an ACD®.

The neurally mediated syncope (reflex), either
vasovagal, situational or by stimulation of the ca-
rotid sinus, was ruled out because the episodes
were not triggered by emotional stress, stimulation
of the sinus, or other specific scenarios such as

coughing, sneezing, urination, swallowing or defeca-
tion, among others’. Also, the neurological origin by
convulsions or cerebrovascular damage was ruled
out because in these cases, the episodes are longer,
accompanied by involuntary movements or signs of
neurological targeting, usually preceded by auras
and they can leave sequelsG.

The orthostatic hypotension was not responsible
either, because no cause of primary autonomic
failure (e.g., pure autonomic failure, multiple sys-
temic atrophy, Parkinson's disease with autonomic
failure), or secondary (e.g., diabetic neuropathy or
amyloid) was not found; as well as volume depletion
(e.g., bleeding or diarrhea)G.

The term “isolated lack of compaction” was ex-
posed by Chin et al® in 1990, when they described 8
patients with no other associated cardiac alterations.
This shows that this is a relatively recent disease,
which is evident by the lack of consensus even in its
name, having a great variety of denominations such
as cardiomyopathy by absence of compaction of the
LV, LVN, spongiform cardiomyopathy or hypertrabe-
culation of the LV’

Technological advances implemented in echocar-
diography equipment, the use of contrast media and
cardiac magnetic resonance imaging have allowed a
clearer visualization of the LV's apical area’ and they
have facilitated the diagnosis.

LVN is a disease that affects men more frequent-
ly; nevertheless, in women it has occurred with a
greater extension of hypertrabeculation. On the
other hand, it has been shown to have a genetic sub-
strate’. This cardiomyopathy consists in a very rare
congenital anomaly of the myocardium’s morpholo-
gy, with very deep intertrabecular recesses freely
communicated with the ventricular cavity. Thus, the
myocardium has two layers: a thin subepicardial
(compacted), and another thick subendocardial and
trabecular (noncompacted)g. It takes place as a re-
sult of an arrest of the normal process of compaction
of the ventricular wall, that occurs between 5 and 8
weeks of intrauterine life, and it is characterized by
the progressive disappearance of sinusoidal intertu-
bular spaces of the embryonic myocardium, which
are transformed into capillaries within the coronary
circulation. It develops from the epicardium to the
endocardium, from the base of the apex and septum
to the side wall, which would explain the most
common sites of the noncompacted myocardiumw.

By definition, it takes place in the absence of
structural heart disease and there are other areas of
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thickened myocardium, with two layers, and which
can be hypokinetic“.

To recognize that the LVN is an eminently fa-
miliar disease has led to the search for genetic
causes, and it has been shown that it is a hetero-
geneous condition from this point of view, which
explains the variability in its patterns of inheritance,
morphology and associated alterations'”.

Although in recent years great strides have been
made in understanding the genetic origins and biolo-
gy of cardiomyopathies, their classification remains
complex and controver-
sial. As established by the
World Health Organiza-

Familiar and sporadic forms of the disease have
been described. The first represent between 20-50%
of cases' .

The treatment for these patients is similar to that
of other cardiomyopathies. LV dysfunction should
be treated by appropriate medical treatment for that
situation. Anticoagulation is recommended in pa-
tients with atrial fibrillation, LV dysfunction with
ejection fraction <40%, or both; as well as in patients
with previous thromboembolic events. The Holter
monitoring is recommended once a year, to detect

Table. Diagnostic criteria of Jenni et al.1! for the LVN.

tion (WHO)/International 1
Society and Federation of

Cardiology (ISFC)13 the 2. Marked thickening of the LV wall, divided into two layers:
LVN would be an unclas- A. Endocardial layer markedly thickened with numerous prominent trabeculae
sified cardiomyopathy; and deep recesses: noncompacted.

however, it is already in-
cluded as primary (i.e.,
predominantly affecting
the myocardium), with a

genetic base'. Doppler.

The clinic of LVN can 4. Locations of noncompacted segments:

range from asymptomatic

. Absence of coexistent cardiac anomalies.

B. Thin epicardial layer: compacted.
e Relationship between the noncompacted and the compacted portions in
tesystole > 2.
3. The endocardial recesses characteristically present detected flow with color

e Apical, middle or both segments: inferior and lateral wall of the LV.

patients to severe heart
failure with depressed LV
systolic function, systemic embolism, arrhythmias
(atrial fibrillation to sustained ventricular tachycar-
dia), and conduction disorders such as the left
bundle branch block or sudden death”.

It should be considered when a patient meets at
least two of the following three criteria: a) heart fail-
ure without apparent cause; b) suggestive echocar-
diogram, and c) systemic suggestive manifestations
of LVN’,

The electrocardiogram is usually abnormal, with
nonspecific repolarization alterations, bundle branch
blocks, left predominance, and atrial arrhythmias,
ventricular, or both'. The echocardiography is es-
sential for diagnosis (class I recommendation), and it
is considered the standard method. Although there
are no unified criteria, the most used are shown in
the table below. It is necessary to fulfill the last
three to establish the diagnosis. The parasternal
short axis view is the one that offers a better defi-
nition'!, and the affected segments are typically hy-
pokinetic in symptomatic patients and those with
impaired LV systolic function'.

arrhythmias in asymptomatic patients, and indica-
tions for ACD implantation are similar to those for
dilated cardiomyopathy. The option of heart trans-
plantation should be taken into consideration when
the intensive standard treatment for heart failure is
not enoughzz’zg.

The prognosis of these patients is unclear, al-
though it is known that they evolve better when
they are asymptomatic at the time of diagnosiSZ4. In
the first paper, which described a long-term follow-
up (mean 44 months) of the symptomatic LVNY, the
34 patients had a poor outcome, as 41% had ven-
tricular arrhythmias; 35%, sudden death; 24%, throm-
boembolic episodes, and 12% needed heart trans-
plantation. The clinical predictors associated with
poor prognosis were: higher telediastolic diameters,
worse functional class of the New York Heart
Association [NYHA(III/IV)], chronic atrial fibrillation
and bundle branch blocks®*. Meanwhile, Murphy et
al® found a more favorable outcome in 45 patients,
with a survival rate of 97% after a median follow-up
of 46 months.

CorSalud 2016 Jul-Sep,8(3):194-199 197



Miocardiopatia no compactada a propdsito de un caso

REFERENCES

1. Maron BJ, Towbin JA, Thiene G, Antzelevitch C,
Corrado D, Arnett D, etal Contemporary defini-
tions and classification of the cardiomyopathies:
an American Heart Association Scientific State-
ment from the Council on Clinical Cardiology,
Heart Failure and Transplantation Committee;
Quality of Care and Outcomes Research and
Functional Genomics and Translational Biology
Interdisciplinary Working Groups; and Council on
Epidemiology and Prevention. Circulation. 2006;
113:1807-16.

2. Chin TK, Perloff JK, Williams RG, Jue K, Mohr-
mann R. Isolated noncompaction of left ventricu-
lar myocardium. A study of eight cases. Circula-
tion. 1990;82:507-13.

3. Stollberger C, Finsterer J, Blazek G. Left ventricu-
lar hypertrabeculation/noncompaction and asso-
ciation with additional cardiac abnormalities and
neuromuscular disorders. Am J Cardiol. 2002;90:
899-902.

4. Stollberger C, Blazeck G, Winkler-Dworak M, Fin-
sterer J. Diferencias de sexo en la ausencia de
compactacién ventricular izquierda con y sin
trastornos neuromusculares. Rev Esp Cardiol.
2008; 61:130-6.

5. Monserrat Iglesias L. Miocardiopatia no compac-
tada: una enfermedad en busca de criterios. Rev
Esp Cardiol. 2008;61:112-5.

6. Moya-I-Mitjans A, Rivas-Gandara N, Sarrias-Merce
A, Pérez-Rodén J, Roca-Luque 1. Sincope. Rev
Esp Cardiol. 2012;65:755-65.

7. Almendral Garrote J, Marin Huerta E, Medina Mo-
reno O, Peinado Peinado R, Pérez Alvarez L, Ruiz
Granella R, etal Guias de practica clinica de la
Sociedad Espafiola de Cardiologia en arritmias
cardiacas. Rev Esp Cardiol. 2001;54:307-67.

8. Brignole M, Alboni P, BendittDG, Bergfeldt L,
Blanc JJ, Bloch Thomsen PE, et al. Guias de Prac-
tica Clinica sobre el manejo (diagnéstico y trata-
miento) del sincope. Actualizacién 2004. Versién
resumida. RevEspCardiol. 2005;58:175-93.

9. Elliott P, Andersson B, Arbustini E, Bilinska Z,
Cecchi F, Charron P, et al Classification of the
cardiomyopathies: a position statement from the
European Society of Cardiology Working Group
on Myocardial and Pericardial Diseases. Eur
Heart J. 2008;29:270-6.

10.Henderson DJ, Anderson RH. The development
and structure of the ventricles in the human

heart. Pediatr Cardiol. 2009;30:588-96.

11.Jenni R, Oechslin EN, van der Loo B. Isolated
ventricular non-compaction of the myocardium in
adults. Heart. 2007;93:11-5.

12.Digilio MC, Marino B, Bevilacqua M, Musolino
AM, Giannotti A, Dallapiccola B. Genetic hetero-
geneity of isolated noncompaction of the left
ventricular myocardium. Am J Med Genet. 1999;
85:90-1.

13.Richardson P, McKenna W, Bristow M, Maisch B,
Mautner B, O'Connell J, Olsen E, et al. Report of
the 1995 World Health Organization/International
Society and Federation of Cardiology Task Force
on the Definition and Classification of cardiomyo-
pathies. Circulation. 1996;93:841-2.

14.Salerno JC, Chun TU, Rutledge JC. Sinus brady-
cardia, Wolff Parkinson White, and left ventricular
noncompaction: an embryologic connection?
Pediatr Cardiol. 2008;29:679-82.

15.Hamamichi Y, Ichida F, Hashimoto I, Uese KH,
Miyawaki T, Tsukano S, et al Isolated noncom-
paction of the ventricular myocardium: ultrafast
computed tomography and magnetic resonance
imaging. Int J Cardiovasc Imaging. 2001;17:305-14.

16.Jenni R, Oechslin EN, Schneider J, AttenhoferJost
C, Kaufmann PA. Echocardiographic and patho-
anatomical characteristics of isolated left ventric-
ular non-compaction: a step towards classification
as a distinct cardiomyopathy. Heart. 2001;86:666-
71.

17.Finsterer J, Stollberger C, Wegmann R, Jarius C,
Janssen B. Left ventricular hypertrabeculation in
myotonic dystrophy type 1. Herz. 2001;26:287-90.

18.1chida F, Tsubata S, Bowles KR, Haneda N, Uese
K, Miyawaki T, et al Novel gene mutations in pa-
tients with left ventricular noncompaction or
Barth syndrome. Circulation. 2001;103:1256-63.

19.Hermida-Prieto M, Monserrat L, Castro-Beiras A,
Laredo R, Soler R, Peteiro J, et al Familial dilated
cardiomyopathy and isolated left ventricular non-
compaction associated with lamin A/C gene muta-
tions. Am J Cardiol. 2004;94:50-4.

20.Sasse-Klaassen S, Gerull B, Oechslin E, Jenni R,
Thierfelder L. Isolated noncompaction of the left
ventricular myocardium in the adult is an auto-
somal dominant disorder in the majority of pa-
tients. Am J Med Genet A. 2003;119A:162-7.

21.Ali SK, Godman MJ. The variable clinical presen-
tation of, and outcome for, noncompaction of the
ventricular myocardium in infants and children,
an under-diagnosed cardiomyopathy. Cardiol

198 CorSalud 2016 Jul-Sep,8(3):194-199



Gutiérrez Lopez A, et al.

Young. 2004;14:409-16.

22.Pitta S, Thatai D, Afonso L. Thromboembolic com-
plications of left ventricular noncompaction: case
report and brief review of the literature. J Clin
Ultrasound. 2007;35:465-8.

23.Pastore G, Zanon F, Baracca E, Piva M, Bernardi
A, Piergentili C, et al. Failure of transvenous ICD
to terminate ventricular fibrillation in a patient
with left ventricular noncompaction and polycys-
tic kidneys. Pacing Clin Electrophysiol. 2012;35:

e40-2.

24.0echslin EN, TtenhoferJost CH, Rojas JR, Kauf-
mann PA, Jenni R. Long-term follow-up of 34
adults with isolated left ventricular noncompac-
tion: a distinct cardiomyopathy with poor prog-
nosis. J Am Coll Cardiol. 2000;36:493-500.

25.Murphy RT, Thaman R, Blanes JG,Ward D, Sev-
dalis E, Papra E, et al Natural history and familial
characteristics of isolated left ventricular non-
compaction. Eur Heart J. 2005;26:187-92.

CorSalud 2016 Jul-Sep,8(3):194-199 199



	non-compaction-1
	non-compaction-2

