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Arrhythmogenic right ventricular 
cardiomyopathy (ARVC) is an inherited 
disorder characterized by progressive fibro-
fatty replacement of the myocardium, and 
ventricular tachycardia (VT) with left bundle 
branch block (LBBB) morphology. It usually 
presents with symptomatic arrhythmias or 
sudden death.1 

Diagnosis of arrhythmogenic cardiomyopathy 
is made using revised Padua criteria 
(2020) that are based on a multi parametric 
approach encompassing functional and 
structural ventricular abnormalities, tissue 
characterization findings, depolarization 
and repolarization alterations, ventricular 
arrhythmias and familial/genetic background.2 
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ABSTRACT

Background. Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a fatal, genetically transmitted 
cardiomyopathy that can cause unpredictable malignant life-threatening arrhythmias. Arrhythmias that may 
be hemodynamically insignificant in healthy persons, yet may be fatal in patients with cardiomyopathy and 
end-stage heart failure. Thus, urgent and prompt management of arrhythmias in these patients is essential to 
achieve favorable outcomes.

Case Presentation. Here, we present a 13-year-old male who was referred to our institution with a prediagnosis 
of ARVC and had sudden cardiac arrest on the second day due to ventricular tachycardia / fibrillation. Successful 
extracorporeal cardiopulmonary resuscitation (E-CPR) was performed. A successful endo-epicardial ablation of 
ventricular tachycardia and implantable cardiac defibrillator insertion were performed under extracorporeal 
membrane oxygenation (ECMO) due to recurrent malignant ventricular arrhythmias. On the fourth day, he 
was weaned from ECMO without any sequelae. Although the patient did not experience any hemodynamically 
significant or sustained tachycardia after catheter ablation, he underwent a successful transplantation due to 
progressive heart failure.

Conclusion. Appropriate and urgent management of life-threatening arrhythmias and when necessary high-
quality resuscitation measures including E-CPR and a multidisciplinary coordinated approach is crucial in the 
management of patients with cardiomyopathy and end-stage heart failure.

Key words: arrhythmogenic right ventricular cardiomyopathy, implantable cardiac defibrillator, ablation, 
transplantation.
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The most striking clinical features that must 
alert physicians are signs and symptoms of 
right heart failure, VT originating from the 
right ventricle, negative T waves and epsilon 
waves in leads V1-V3. Other diagnostic tools 
include electrocardigraphy, echocardiography, 
magnetic resonance imaging (MRI), and genetic 
tests.

Several concurrent processes have been proposed 
as responsible for the arrhythmogenicity in 
ARVC, including triggered activity linked to 
sympathetic activity, re-entrant mechanisms 
caused by myocardial fibrosis, myocardial 
inflammation, and/or ion channel failure.3,4 
These variables could account for the occurrence 
of both hemodynamically stable monomorphic 
VT and rapid, unstable rhythms such as 
polymorphic VT or ventricular fibrillation in 
patients with ARVC.5-7 Roudijk et al. reported 
that male sex, the quantity of T-wave inversions 
in the precordial leads, ventricular ectopy on 
Holter monitoring, and a lower biventricular 
ejection fraction on cardiac imaging are all 
linked to arrhythmic occurrences.7

Here, a 13-year-old male diagnosed with ARVC, 
who experienced sudden cardiac arrest due 
to malignant ventricular arrhythmia (VA) and 
successfully bridged to heart transplantation is 
presented.

Case presentation

A 13-year-old male patient was admitted with 
complaints of chest pain and shortness of breath 
with exertion for 2 months. He was referred to 
our institution with a prediagnosis of ARVC 
and heart failure. Physical examination findings 
were as follows: Mild tachycardia (120-130 bpm), 
tachypnea (38/min), a 2-3/6 pansystolic murmur 
best heard at the left lower sternal border, 
jugular venous distension, a liver palpable 3 
cm below the costal margin and mild ascites. 
Electrocardiogram showed; sinus tachycardia 
(110 bpm), a widened QRS (120 msec) and the 
corrected QT interval (QTc) of 480 msec (because 
of widened QRS) (Fig. 1). Echocardiography 

revealed significantly reduced biventricular 
function (left ventricle M-mode ejection 
fraction: 15%), enlarged right heart chambers 
with a RV diameter of 53.8 mm (z score: + 4.08) 
in apical 4 chamber view and severe tricuspid 
regurgitation (Fig. 2). Cardiac MRI showed 
marked dilation of the right ventricle (RV) 
with an indexed volume of 149 mL/m2 and 
hypokinesia in the free and inferior walls, as 
well as segmental wall thinning and focal late 
gadolinium enhancement (Fig. 3). The ejection 
fraction was 10% and 15% for the right and left 
ventricles, respectively. Heart failure treatment 
was administered immediately and a 24-hour-
rhythm Holter was planned. On the second day 
of hospitalization, the patient had a sudden 
cardiac arrest and during cardiopulmonary 
resuscitation, it was recognized that the 
patient had VT exhibiting LBBB morphology 
with an intermittent transition to ventricular 
fibrillation (VF). Multiple antiarrhythmics 
including lidocaine, amiodarone, and 
magnesium were administered and the 
arrhythmia was converted to sinus rhythm 
after 5 cardioversions and 2 defibrillations. 
The patient was transferred to the pediatric 
intensive care unit (PICU). During follow-up 
in the PICU, the patient had episodes of LBBB 
morphology VT with intermittent transition to 
VF despite amiodarone and lidocaine infusion 
and was re-arrested. During cardiopulmonary 
resuscitation (CPR), venoarterial extracorporeal 
membrane oxygenation (ECMO) was initiated 
in 35 minutes. As drug-resistant VT storm 
continued during ECMO support, a single 
staged endocardial and epicardial approach 
for ablation was planned along with the 
assistance of cardiothoracic surgery. Even 
though the epicardial scar was much larger 
than the endocardial scar, a clinical VT isthmus 
was present at the endocardial site where 
ablation terminated the VT quickly (Fig. 4). An 
implantable cardiac defibrillator was implanted 
for secondary prevention, amiodarone was 
administered, and the patient was decannulated 
on the 4th day. The patient was discharged 
without any sequelae meanwhile autosomal 
dominant mutation that is linked to ARVC 
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was detected in DSC2 gene at 18q12.1. Three 
months later the patient was rehospitalized 
for decompensated heart failure (NYHA 
class III-IV). Following this, his clinical status 

deteriorated due to multidrug refractory and 
inotrope-dependent heart failure. His kidney 
functions worsened, he became symptomatic 
even at rest, and developed massive 

Fig. 1. Electrocardiography of the patient showing; sinus tachycardia (110 bpm), a widened QRS (120 msec) and 
the corrected QT interval (QTc) of 480 msec.

Fig. 2. Echocardiography of the patient: A: apical 4-chamber view with enlarged right cardiac chambers;  
B: severe tricuspid regurgitation; C: apical 4-chamber view with RV dimension. 
LA: left atrium, LV: left ventricle, RA: right atrium, RV: right ventricle.
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hepatomegaly and ascites which required 
multiple paracentesis but never experienced 
sustained and hemodynamically significant 
arrhythmia. He could not be discharged and was 
on inotropes for 12 months till he underwent a 
successful heart transplantation. Pathological 
analysis of the explanted heart revealed: 
diffuse degenerative changes characterized by 
nuclear hyperchromasia, centralization and 
pleomorphism, areas of mucinous degeneration 

and oedema under the endocardium, 
mucinous degeneration in the valves, fibrosis 
between muscle fibers, congestion and fibrin 
accumulation sites in the pericardium and also 
a quite thin right ventricle wall. The patient has 
been followed up for 9 months and shown no 
symptoms post-transplantation.

The patient’s family gave their informed consent 
for this case report to be published.

Fig. 3. Cardiac magnetic resonance imaging of the patient showing hypokinesia: A: bulging in the RV at the end 
of systole; B: bulging in the RV at the end of systole; C: bulging in the RV at the end of systole; D: Bulging in the 
LV at the end of systole. Arrows indicate the point of bulging.
LV: left ventricle, RV: right ventricle.
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Discussion

A case of ARVC who had sudden cardiac arrest 
due to VT and successfully bridged to heart 
transplantation is presented here. We aimed 
to emphasize life-threatening arrhythmias and 
sudden cardiac arrest that may occur in patients 
with cardiomyopathy and end-stage heart 
failure (HF), as well as the prompt management 
of these patients with high-quality resuscitation 
measures and a multidisciplinary coordinated 
approach to achieve favorable outcomes. 

Our patient fulfilled the diagnosis of ARVC 
according to the Padau criteria and had 
experienced sudden cardiac arrest (SCA) due 
to VT / VF in the absence of a prior history of 
syncope and palpitation. Consistent with the 

literature, as a risk factor for life-threatening 
arrhythmias, our patient was male and had 
biventricular failure.

The main goals of treatment are to prevent 
SCA, slow the rate of disease progression and 
reduce VA. In patients with cardiomyopathy 
and heart failure, malignant arrhythmias are 
the first cause to rule out in case of rapid clinical 
deterioration or sudden cardiac arrest as in our 
patient. Although implantable cardioverter – 
defibrillators (ICDs) can be used as primary or 
secondary prevention in these patients, they are 
not beneficial and may cause electrical storms 
in the presence of uncontrolled ventricular 
arrhythmias. In cases experiencing VA in the 
presence of appropriate medical treatment 
catheter ablation of VA may be necessary in 

Fig. 4. A: Three-dimensional activation map demonstrating critical isthmus of the ventricular tachycardia. 
B: Twelve-lead electrocardiogram of clinical ventricular tachycardia. Below the electrocardiogram local mid-
diastolic bipolar electrograms are present, obtained from critical isthmus of the tachycardia.
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addition to ICD implantation.8,9 Even though 
traditional endocardial ablation is quite 
effective, some patients do not respond well 
to ablation due to the existence of epicardial 
reentrant circuits. Up to 30% of the substrates of 
aberrant ventricular activity are intramural or 
subepicardial.10 Pokushalov et al. reported that 
epicardial ablation may be necessary and that it 
increases overall success in adolescent patients 
with ARVC in whom endocardial ablation of VT 
has failed.11 Several recent publications indicate 
that simultaneous epicardial and endocardial 
ablation is superior to endocardial ablation 
alone in means of VA recurrence without a 
significant difference in all-cause mortality or 
acute procedural complications and may even 
result in the permanent elimination of this 
arrhythmia.12

Epicardial catheter ablation has been 
demonstrated to be safe and effective in 
adults, but there are limited reports in the 
pediatric population.13 Both endocardial 
and epicardial ablation may be challenging 
in hemodynamically unstable patients. In 
infants with incessant tachyarrhythmias, 
extracorporeal membrane oxygenation provides 
a hemodynamically stable and safe platform for 
antiarrhythmic drug therapy and ablation.13 
Our patient was already under ECMO support 
because of aborted cardiac arrest and was 
still clinically deteriorating due to multidrug 
refractory VT / VF storm. At this point, ablation 
under ECMO was our only option. Similarly, 
Thomas et al performed epicardial ablation 
in a 13-month-old infant and reported that 
venoarterial ECMO provides hemodynamic 
stability in the face of unstable arrhythmias. In 
cases with hemodynamic instability, ablation 
may be performed with ECMO support to 
achieve hemodynamic stability.

Our patient who suffered SCA was successfully 
discharged from the hospital without any 
sequelae after prompt treatment of arrhythmia 
with epi-endo mapping and endocardial 
ablation, ICD implantation and amiodarone 

treatment. He had never had clinically 
significant or sustained arrhythmia up until he 
underwent a successful heart transplantation 
due to refractory heart failure. As in our patient, 
in cases with refractory heart failure, the sole 
treatment option is heart transplantation.14

In cases with uncontrollable life-threatening 
arrhythmias, E-CPR and ECMO may bridge to 
successful recovery and transplantation.

In conclusion, malignant life-threatening 
arrhythmias and sudden cardiac arrest may 
occur in patients with ARVC. High-quality 
resuscitation measures and a multidisciplinary 
coordinated approach including E-CPR and 
ECMO play a crucial role and have a life-saving 
potential for survival during in-hospital sudden 
cardiac arrest. Successful endo/epicardial 
ablation may be the choice of treatment in 
patients with recurrent VT despite appropriate 
antiarrhythmic treatment and in cases with 
hemodynamic instability, ECMO support may 
be a successful strategy to sustain hemodynamic 
stability.
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