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Emergency Cardiac Transplantation in Patient with Arrhythmogenic 
Cardiomyopathy and Electrical Storm 

Trasplante cardíaco de emergencia en paciente con miocardiopatía arritmogénica y tormenta 
eléctrica
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Arrhythmogenic cardiomyopathy (ACM) is a genetic 
disease of the cardiac muscle characterized by the 
progressive substitution of muscle cells by fibrous and 
adipose tissue, generally affecting the right ventricle 
(RV), with variable involvement of the left ventricle 
(LV), which causes ventricular dysfunction and pre-
disposition to potentially fatal arrhythmias and sud-
den death. It is associated with dominant autosomal 
inheritance and irregular penetrance, involving genes 
encoding desmosomal proteins. Both its diagnosis and 
clinical management represent a challenge. (1)

This is the case of a 27-year-old male patient, with 
history of frequent ventricular extrasystoles (VES) 
in 2018, electrocardiogram with negative T waves in 
leads III, aVF, V2-V6, observed in a presurgical study. 
ECG-Holter monitoring evidenced 17 183 VES, bigem-
inies and triplets, during the day. The echocardiogram 
showed moderate left ventricular systolic function 
impairment, ejection fraction 40%, global hypokine-
sia, dilation and marked RV dysfunction, and cardiac 
magnetic resonance with inferior subepicardial, free 
wall and right ventricular outflow tract delayed en-
hancement, moderate left ventricular impairment 
and interventricular dyssynchrony, compatible with 
arrhythmogenic cardiomyopathy with biventricular 
involvement. These findings led to implantable car-
dioverter defibrillator (ICD) insertion as primary 
prevention of sudden death. Subsequently he was 
hospitalized in another institution for effective ICD 
shock, with evidence of multiple episodes of ventric-
ular tachycardia (VT), and treated with betablocker 
and antiarrhythmic agents, sotalol at maximum doses 
and amiodarone, which had to be suspended for hy-
perthyroidism.

The patient consulted at our institution for fre-
quent palpitations followed by ICD shock on two oc-
casions. On admission, he was lucid, clinically stable, 

well perfused, without signs of congestion, no signs 
of pulmonary congestion, oxygen saturation at ambi-
ent air 98%, and no alterations in laboratory tests. 
Monitoring revealed repeated palpitations and sus-
tained VT. (Figure 1) Due to confirmed ventricular 
arrhythmia and two ICD shocks in the last 24 hours, 
an electrical storm was diagnosed and a protocol with 
lidocaine and magnesium sulphate was initiated, with 
reversion to sinus rhythm.

 The reading of ICD records was performed, and 
multiple episodes of sustained VT were ratified, with 
effective electrical cardioversion on two occasions and 
antitachycardia therapies on repeated circumstances.

A computed tomography angiography was per-
formed for possible ischemic trigger, which ruled out 
coronary heart disease. Jointly with Electrophysiology, 
the possibility of radiofrequency ablation was evalu-
ated by cardiac magnetic resonance, which confirmed 
right ventricular dilation with markedly increased vol-
umes, severe systolic function impairment, and trans-
mural fibrosis and thinning of the entire free wall. Se-
vere thinning precluded ablation due to the high risk 
of ventricular rupture and cardiac tamponade. 

The patient evolved with multiple episodes of elec-
trical storm and resumption of the lidocaine protocol. 
Due to refractory response, orotracheal intubation, 
mechanical respiratory support and deep sedation 
was decided to decrease the adrenergic stimulus. He 
presented an episode of ventricular fibrillation, with 
cardiopulmonary resuscitation and external cardiac 
defibrillation that returned spontaneous circulation, 
followed by low cardiac output syndrome requiring 
the initiation of inotropic support with milrinone and 
levosimendan.

Because of his torpid evolution, the patient was 
evaluated for heart transplantation and subsequent 
incorporation into the waiting list in Emergency B 
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condition. Mexiletine was initiated, which resolved 
a large proportion of the arrhythmic density, achiev-
ing extubation. Orthotopic bicaval heart transplanta-
tion was performed, without immediate postoperative 
complications. The native heart was sent for anato-
mo-pathological study, which established extensive 
adipose substitution and muscle bundles disorganiza-
tion, with foci of myocyte necrosis, and final diagnosis 
of ACM with biventricular involvement. (Figure 2)

An endomyocardial biopsy was performed prior 
to discharge. It presented grade 2R cellular rejection 

Fig. 2. Pathological anatomy 
of the native heart. Adipose 
substitution, disorganization, 
and myocyte fibrosis.

Fig. 1. Episode of ventricular 
tachycardia

with no evidence of antibody-mediated rejection, and 
was treated with high doses of corticoids with clini-
cal and histopathological resolution. He subsequently 
completed his hospitalization uneventfully. 

Arrhythmogenic cardiomyopathy is a rare heredi-
tary heart disease, potentially fatal, that requires clin-
ical care and a comprehensive therapeutic approach. 
The current diagnosis is based on the 2010 Task Force 
criteria, consisting of structural disorders in imaging 
and histopathological studies, conduction and repolar-
ization disorders in the electrocardiogram, presence 
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of ventricular tachycardia with complete left ventric-
ular bundle branch block morphology in the electro-
cardiogram or Holter monitoring and family history, 
especially in first degree relatives with confirmatory 
genetic test. (1). 

Electrical storm is defined by three or more epi-
sodes of sustained ventricular arrhythmia, antitach-
ycardia therapy or ICD shock in the course of 24 h, 
which predisposes to decompensated heart failure 
and increased mortality. An initial management with 
preferably non-selective betablockers is suggested, 
combined with amiodarone. In case of treatment 
refractoriness, deep sedation and intubation with 
mechanical respiratory assistance should be consid-
ered to decrease the psychological stress and the pro-
arrhythmogenic sympathetic tone. Catheter ablation 
is associated with reduction of arrhythmia and elec-
trical storm recurrence in patients suitable for this 
procedure. (2)

According to the 2012 Johns Hopkins registry, 
including 1000 patients with ACM, only 18 received 
heart transplantation between 1995 and 2009. They 
presented at a young age, with left ventricular in-
volvement and 94% survival at one-year post-trans-
plantation. In 13 of these patients, the cause for trans-
plantation was symptomatic heart failure and only in 
5, refractory ventricular arrhythmia. (3)

The Nordic registry of cardiac transplantation in 
patients with ACM, published in 2017, reported 31 
transplantations between 1988 and 2014. Compared 
with a non-transplanted control group with ACM, the 
only independent risk factor that predicted transplan-
tation was the emergence of the first symptom before 
35 years of age. Ninety percent were transplanted for 
heart failure, compared with 10% for arrhythmia, and 
with 91% survival at 5 years. (4)

Current heart transplantation guidelines do not 
provide specific recommendations for ACM due to its 
low frequency, and because only a small proportion of 

this population needs to be considered for this proce-
dure. (5) However, the inclusion of patients with re-
fractory ventricular arrhythmias is recommended.(6)
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