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ABSTRACT

I solated ventricular noncompaction left ventricular (LVNC) isararegenetic
disease characterized by left ventricular hypertrabeculation. Clinically
manifested as systolic dysfunction, heart failure, ventricular arrhythmias,
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thromboembolic events and sudden death. It can occur aone or in
combination with other congenital heart disease and / or neuromuscular
disorders. It is diagnosed by echocardiography and magnetic resonance
imaging and hasapoor prognosiswithamortality rate of 60-80% at 6 years,
half of sudden death (SD). We present a case of LVNC which debuted as

ventricular tachycardia.

INTRODUCTION

| sol ated noncompaction of left ventricular myocar-
dium (LVNC) isararegenetic disorder which repre-
sents an alteration of the morphogenetic endocardial
dueto aninterruptioninthe myocardial compaction
which occursin very early stagesof embryonic devel-
opment; it consists of a left ventricular
hypertrabeculation (V1) with deep intertrabecul ar re-
cessescommunicatingwiththeventricular cavity directly
but not coronary circul ation3.

Clinically manifested assystolic dysfunction, heart
failure, ventricular arrhythmias, thromboembolic events
and sudden deathi*9.. It can occur alone or in combi-
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nation with other congenita heart diseasesand/ or neu-
romuscular disorders™®.

The complementary tests for diagnosis are
echocardiography and magnetic resonanceimaging
(MRI). It hasapoor prognosiswith amortality of 60-
80% at 6 years®%, half of sudden death (SD)!Y.

We present acase of LVNC which debuted asven-
tricular tachycardia(VT).

CASE REPORT
49 year-old maewith ahistory of dydipidemiaand

schizophreniatreated with olanzapine 10mg/24 h. Cur-
rent smoker of 3-4 cigarettes/ day with acumulative
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consumption of 46 pack-years.

Finding himself previoudy well, he presented, in
connectionwith moderateeffort, self-limited syncope
associated with feelings of instability, thoracic
dysesthesiasand important vegetative signs.

During the physical examination gravity of the pa-
tient wasimpressive, agitated, dyspnei c with undetect-
able pulse and blood pressure. Electrocardiogram
(ECG) isperformed (Figure 1) inwhich VT isappreci-
ated. After sedation with midazolam a 100 J
cardioversionisapplied which resultsintherecovery
of sinusrhythm (Figure 2) with agenera declineinthe
ST upto 7mm (except inaV R lead) with marked right
precordia R wavesand frequent ventricular extrasys-
toles indicating a subcutaneous enoxaparin 80mg,
500mg lysine acetylsalicylate iv and 300 mg of
amiodaronein serum glucoseto happenin 30 minutes.
During transfer to hospital (40 minutes) progressive
normalization of the ST segment, perssting T negative
wavesintheinferior and lateral leads (Figure 3). He
wasadmitted inthel CU with adiagnos sof acute coro-
nary syndrome (ACS).

Investigations. — Chest X-ray: normal.
Ultrasensitivetroponin T 2515 ng/ml. Coronary an-
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giography: normal. In the cardiology ward, the
echocardiogram and cardiac MRI (Figures4-6) ob-
served dlightly dilated left ventricle with lateral
hypertrabecul ation, severe systolic dysfunction (g ec-
tion fraction (EF) 0.27), areas of fibrosis in the
inferolatera face, anterior papillary muscleandthein-
ferior interventricular junction, confirming thediagno-
sisof LVNCwith areasof fibrosis.

During admission acardioverter defibrillator (ICD)
was implanted. At discharge treatment with
acenocoumarol, carvedilol 6.25mg/12h, enalapril
2.5mg/12h, atorvastatin 40mg/24h, lansoprazole 30mg/
24h and torasemidebmg/24h.

DISCUSSION

Cardiomyopathies are heart muscle diseases in
which aterationsin the structure and function of the
myocardium inthe absence of coronary artery disease,
hypertension, vavular heart disease or congenita heart
defects, which can givean explaination™. TheLVNC
or spongiform cardiomyopathy'® isclassified by the
American Heart Association*>*¥ asaprimary genetic
cardiomyopathy (TABLE 1), meaning those confined
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Hombre;

| g tidad 1 May 13

| G thdad del paciente FRE. 1063

icidente i

Edad: 50 Sy £ je3 andas F-GAS-1
| | dfR

12 Derivaciones 5 FC 66 lpm
7195 May 13 157112

K18 8,848 K2 E5nm/3eg

* ECG ANORMAL *'Sin confirmar™ | *ELECINDEL 5T, CONSIDERARLES10R
*H STMESAL MRMRL COH PR CORTH ATERAL b |MFARTE RGLDD
| EJ SSPER| (B DERECIN

SVARESEASISCAR HOd 811371134 1B65HKNKEJETHL P1236853189

Figure2: ECG. Sinusrhythm, ST descent in thelateral and inferior leads, tall R wavesin right precordial. Compatiblewith

asubendocardial infarction
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Figure3: ECG in hospital. Sinusrhythm, anterior hemiblock, nonspecificrepolarization abnor malitiesin theinferior and
lateral face. Negative T-wavesin thehigh later al face. Tall R-wavesin right precordial.

amost exclusvely tothe heart musclewnhiletheinthe
secondary’s we see multiple organs effected.

Thefirst anatomical descriptionsof LVNC date
back to 1932 and they were always associated with
complex cyanotic maformations, obstructionsinthel eft
ventricular outflow or coronary abnormaities®. The
isolated LVNC wasdescribed by Chinin1990andis
characterized by the absence of other cardiac anomalys
becausetheintertrabecul ar spaces communicatewith
the ventricular cavity but not the coronary circula-
t| On[6’11’14] .

TheLVNC isan extremely rarecondition, with an
estimated adult prevalenceinthegenerd popul ation of
0.05% and 0.01%, in the pediatri c popul ation*>9 with
anincidenceof lessthan 0.1 per 100,000inthisgroup??.
Inchildrenitisthethird causeof dl cardiomyopathies
(9.5%), behind thedilated and hypertrophic oneg017:18
with an ageat diagnosisof 3 monthscompared to 20-
40 yearsintheadult™™, Inall seriesmoremen are af -
fected (60-80% of cases), athough the extent of tra-
beculationishigher inwomen and patientsof African
deg:mt[s,ll,ﬂ,lg] .

There has been described sporadic and familiar
formsof LVNC, thelatter representing between 20-
50% of al cased’® aremorecommonin adults'”. In
infantsit can be associated (upto athird) withafacial
dimorphismi” (prominent forehead, low-set earsand
strabismus). Upto 80 % of adults have neuromuscular
disorders(metabolic myopathy, optic neuropathy, mus-
cular dystrophy, muscleenzymeabnormalitiesand/ or
abnormal el ectromyogram(6817.29) 'which are uncom-
mon in childrent™. In sporadic formswefind mutations
inthemitochondrig, and tafazzin Z line. Thislast muta-

tion, linked to the X chromosome and a most exclu-
sively of childhood, isassociated with dilated cardi-
omyopathy, LVNC, fibrod astosisand Barth syndrome
(skeletal myopathy, recurrent neutropenia, growth re-
tardation and aciduria with a low life expect-
ancy)i01617.19 The LVNCinadultsisagenetically dis-
tinct disease, transmitted as an autosomal dominant
without extracardiac manifestationd*°2, |tispossible
toidentify affected relativesin over 25% of patientg*519,
soitismandatory to perform echocardiography (6) for
at least thefirst-degreeredatives?!. They usualy are
most often asymptomatic and have better progno-
S‘ §4,10,22]l

Themost likely mechanism responsiblefor thede-
tentioninthefetal myocardial compaction processis
mediated by genetic mutations”. During early embry-
onic devel opment, the myocardium isaloose network
of interwoven fibers, which are separated by deep re-
cesseswhich jointogether the myocardial withtheleft
ventricular cavity! tofacilitatemyocardia oxygenation,
because at this stage the coronary circulation has not
yet devel opedi®!. Compaction of this spongy mesh-
work occurs between the 5th and 8th week of embry-
oniclife, performing from epicardium to endocardium,
from base to apex and the septum to the LV latera
wal 1119 The morecommitted segmentsare apical,
followed by bottom and sidemidventricula™. Thedys-
function because of stoppage in compaction of these
cardiac segmentsexplainsLVNC clinic.

Although present at birth, symptomsusualy appear
late, depending mainly on systolic dysfunction™®. The
threemg or dinicd manifestationsof LVNCindudeheart
failure, arrhythmiasand stroke eventg 131621231,
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Morethantwothirdsof patientswith L\VNC present
symptomatic heart failureat thetimeof diagnosigs17,
theresult of subendocardia hypoperfusion, microcir-
culatory dysfunction and decreased coronary flow re-
serve in the absence of epicardial coronary le-
siong+1617.23 'which determine reduced EF. Women
often exhibit higher level sof dyspneamorewith greater
involvement of the anterior, posterior and lateral over
ma eswith predominancein the apica segmentt®l.

Arrhythmiasarevery common. 25% of adultshave
chronic atrial fibrillation (AF) and 47% ventricular
tachyarrhythmias (predictor of SD)I"1%8, Arrhythmias
inpediatric patientsarerare®324, Up to 90% have el ec-
trocardiographic abnormalities(ventricular hypertrophy,
left bundle branch block (LBBB)M!%, ST segment
changes and inverted T waves)!*”l. The presence of
LBBB inchildrenismuch lower, which may bedueto
the endocardial fibrosisprogression along theyears.
Up to 15% of children with LVNC have Wolff-
Parkinson-White ECG, afinding that isnot repeated
inadults. Ininfantswe often seehigh biventricular volt-
ages'.

Thromboembolic eventd® (stroke, transient is-
chemic attack, pulmonary embolism and mesenteric
stroke) occur in 20-40% of adults®”, being anecdotal
in children*¥, In etiol ogy mixed thrombusformeationin
intertrabecular spaces, systolicdysfunctionandthepres-
enceof AF7,

Echocardiography iscurrently themain diagnostic
test. Although there are different criteriathelatter are
the most referenced in theliterature (TABLE 2)[¢14,
LVNC mainly affectsthe apica andinferior mid-ven-
tricular and to 80 % may have affected lateral Sides; in
childrentheremaybe septd involvement. Alterations of
the segmenta motility arefrequent. Thecorrelation be-
tween ultrasound criteriaislow (only 30% of all pa-
tientsmet al thecriterid?) sothat the MRI (Figures4
to 6), which presentsabetter spatia resolution of the
apex and theleft ventricular freewall, hasapotential
vauefor thediagnoss, especidly in patientswheregood
quaity ultrasound imagesare not achieved®8l, With
thistechniquethe compacted and non-compacted | ay-
ersarevery well definethewitharatio> 2.3 a theend
of diastolewith excdlent levelsof sengitivity, specificity
and positiveand negative predictive values (86 %, 99
%, 75 % and 99%)!¢!,

Thedifferential diagnosis must be madewith hy-
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pertrophic cardiomyopathy, dilated cardiomyopeathy;, left
ventricular hypertrabeculation associated with other
cardiac pathol ogies such as aortic stenosis or poorly
controlled longstanding hypertension, thrombi and
intramyocardial hematoma, arrhythmogenicright ven-
tricular dysplasia, cardiac metastasesor intramyocardia
ab$e58e§6’ll’18] .

The prognosisof patientswith LVNC in symp-

Figure4: CardiacMRI. Myocardial bilaminar in appearance
with acompacted layer (red arrow) and non-compacted (blue
arrow)witharatiogreater than 2.5 non-compacted/compacted.
Ventricular dilatation (green arrow)
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tomatic formsisnot good™. Inone of thefirst series
of patientsmortdity during thefollowing 6 yearswas
80%!%, in another 60% of patients suffered aSD or
underwent transplantationinthefirst 6 yearsafter di-
agnosi§°. The prognosisisdetermined by the degree
and progression of heart failure, embolic eventsand
arrhythmias. The SD, arrhythmiasand emboli areless
commonin pediatric patients. Among thefeaturesthat
have been associated with poor outcomes are the
presence of ahigher diastolic diameter at diagnosis,
functional classllI-IV heart failure patients, perma-
nent or persistent atria fibrillation and bundle branch
blockel,

In the absence of randomized studies, the 2008
AHA guidelines recommend implantation of a
cardioverter defibrillator (ICD) inall patientswith

Figure5: Cardiac MRI. Non-compacted myocardium (red
arrow)

LVNC to reducetherisk of sudden death (class|l1b,
level of evidence C)!®. With the advancement of
knowledge of the LVNC it is observed that the dis-
easeincludesawideclinica spectrum, fromno symp-
tomsto advanced ventricular dysfunction. For mild
and asymptomati c cases, close monitoring seemsap-
propriate. Patientswho devel op mildto moderate heart
failure should betreated according to routineclinical
practice guidelines (betablockers, ACE inhibitors,
antiplatelet agents, diuretics, etc.). TheB-blockers are
the mainstay of pharmacological treatment!*t, When
associated with AF and increased ventricular dysfunc-
tion, anticoagul ation must be considered®. Some au-
thors recommend anticoagulationin all adultswith
LVNC™ whileother groupsreserved for patientswith
EF <40 %, history of embolism or AF. If thereis
advanced heart failure, cardiac resynchronization
therapy or transpl antation seemstheonly alternatives.
Finally, for patients who have recovered from acar-
diac arrest, recurrent (or poorly tolerated) VT, ICD
implantation isrecommended®.

Ethical responsibilities

Protection of peopleand animas: Theauthorsde-
clarethat for thisinvestigation, no experimentshavebeen
completed on humansor animals.

Confidentidity of data: Theauthorsdeclarethat in
thisarticlethe patients personal information doesnot

Figure6: MRI. Left ventricular dilation LVNC criteria(red
arrow)
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TABLE 1: Classfication of car diomyopathy!*?

Primary Cardiomyopathies

Hypertrophic Cardiomyopathy
Arrhythmogenic Right Ventricular
Cardiomyopathy/Dysplasia
Noncompaction of ventricular myocardium
Glycogen storage diseases

Conduction System Disease
Mitochondrial, Cardiomyopathy

Genetic Brugada Syndrome
Long-QT Syndrome
Short-QT Syndrome
lon Channel opathies Catecholaminergic Pol_ymorphic
Ventricular Tachycardia
Asian sudden unexplained nocturnal
death syndrome,
Idiopathic Ventricular Fibrillation
Mixed Dilated Cardiomyopathyh -
; ; Primary Restrictive Nonhypertrophi
(genetic and acquired) ot dio)r(wyopathy ypertrop
Toxinsand drugs
Myocarditis Infectious
(Inflammatory Cardiomyopathy) Hipersensibilidad
De células gigantes
Acquired Stress-provoked (“Tako-Tsubo”) Cardiomyopathy
Peripartum (postpartum) cardiomyopathy
Tachymiocardiopathy
Cardiomyopathy of
infants of insulindependent
diabetic mothers.
Secondary Car diomyopathies
Infiltrative Amyloidosis, Gaucher disease, Hurler’s disease, Hunter’s disease
Storage H_emochromatos_is, Fabry’s disease, Glycogen storage disease (type 1, Pompe),
Niemann-Pick disease
Toxicity Drugs, heavy metals, chemical agents
Inflammatory Sarcoidosis, Endomyocardia fibrosis, Hypereosinophilic syndrome (Léeffler’s

(granulomatous)

Endocrine

Cardiofaciales
Neuromuscular/neurol ogical
Nutritional deficiencies
Autoimmune/collagen

Electrolyte imbalance
Consequence of cancer
therapy

endocarditis)

Diabetes mellitus, Hyperthyroidism, Hypothyroidism, Hyperparathyroidism,
Pheochromocytoma, Acromegaly

Noonan sindrome, Lentiginosis

Friedreich’s ataxia, Duchenne-Becker muscular dystrophy, Emery-Dreifuss muscular
dystrophy. Myotonic dystrophy, Neurofibromatosis.

Beriberi (thiamine), pallagra, scurvy, selenium, carnitine, kwashiorkor

Systemic lupus erythematosis, Dermatomyositis, Rheumatoid arthritis. Scleroderma,
Polyarteritis nodosa.

Anthracyclines. doxorubicin (adriamycin), daunorubicin, Cyclophosphamide
Radiation

Right to privacy andinformed consent: Theauthors

ACKNOWLEDGEMENT

declarethat inthisarticlethepatients persond informa-

tion doesnot appear.
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TABLE 2: Jenni LVNC diagnostic ultrasound criterial/

Coexigting cardiac abnormalities were absent

A two layer structure was seen, with a compacted thin epicardial band and a much thicker non-compacted endocardial
layer of trabecular meshwork with deep endomyocardial spaces. A maxima end systolic ratio of non-compacted to

compacted layers of > 2 isdiagnostic.

The predominant localisation of the pathology was to mid-latera, apical, and mid-inferior areas. The pathological
preparations confirmed the echocardiographic findings. Concomitant regional hypokinesiawas not confined to the non-

compacted segments.

Thereis colour Doppler evidence of deep perfused intertrabecul ar recesses.

verson.
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