
 

 

Supraventricular tachy-arrhythmia revealing an 
arrhythmogenic right ventricle cardiomyopathy 

in an adolescent: Case Report 
 
 
ABSTRACT:  
Arrhythmogenic right ventricular cardiomyopathy is a genetic disease that affects 
young people. As its name indicates, it carries a risk of ventricular rhythm 
disturbances and sudden death, particularly during sporting efforts emphasizing the 
need for early diagnosis of the disease. The most frequently observed symptoms are 
palpitations, syncope, clinical signs of right heart failure and cardiac arrest. These 
clinical manifestations, as well as the progression and prognosis of the disease have 
been well studied and described in the literature in adult population unlike in children 
where it has not been well elucidated. Its diagnosis is based on the morphological 
characteristics of the right ventricle during cardiac ultrasound and especially on 
cardiac MRI. The extent of morphological abnormalities and the frequency of 
occurrence of rhythm disorders make it possible to stratify the disease risk. High-risk 
patients should benefit from implantable cardioverter defibrillator implantation. 
Treatment is based on moderate physical exercise, beta blockers medical therapy 
and an implantable cardioverter defibrillator in certain cases. 
We report a case of a 15-year-old child, with a history of first-degree consanguinity 
and undocumented heart disease in the father who consulted for chest pain over 8 
days. The clinical presentation, electrical signs, cardiac ultrasound and imaging made 
it possible to make the diagnosis of ARVC. 
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INTRODUCTION : 
“Arrhythmogenic right ventricular dysplasia (ARVD/ARVC) is a cardiomyopathy of 
genetic origin caused by abnormalities of the desmosomes, characterized structurally 
by a progressive myocardial atrophy with fibro-fatty replacement of the right ventricle 
myocardium and clinically by symptoms and signs of heart electrical instability 
leading to ventricular arrhythmias” [1]. Numerous studies have determined that young 
age, male sex, non-sustained ventricular tachycardia (NSVT), syncope, extent of T 
wave inversion, frequent premature extrasystoles, and reduced biventricular ejection 
fraction are poor prognostic factors [2]. Diagnostic criteria have been well established 
for the diagnosis of ARVD. Cardiac imaging, in particularly cardiac magnetic 
resonance imaging (MRI), plays an important role in the diagnosis work-out. 
 

CASE PRESENTATION: 
We report a case of a 15-year-old adolescent, from a consanguineous marriage and 
with a family history of unspecified heart disease in the father, complaining for 
several months of palpitations which caused discomfort especially during minimum 
effort associated with chest discomfort, malaise and sometimes vomiting. The patient 
was hospitalized in the cardiological intensive care unit due to the incidental 



 

 

discovery of a spontaneously reduced large QRS supraventricular tachycardia 
associated with stage III dyspnea of the New York Heart Association scale (NYHA). 
The patient reports no notion of syncope or lipothemia. The physical examination 
reveals a Systolic Blood Pressure (SBP) of 110mmHg and a Diastolic Pressure of 
75mmHg, a heart rate (HR) at 150 beats per minute (bpm), a temperature of 36.6°C, 
he had a good saturation percentage value in ambient air (saturation 98%), The rest 
of the clinical examination was unremarkable. 
Lab assessment findings: confirmed a mild anemia (Hb: 10.9g/dL), Fasting blood 
sugar level: 0.81g/l, cytolysis with liver enzymes twice their absolute normal values 
whereas the renal function, blood ionogram, C-reactive protein (CRP), as well as the 
hemostasis and thyroid assessment were correct. 
The electrocardiogram (ECG) reveals a supraventricular tachycardia at 150bpm with 
large QRS complexes, a completely right bundle branch block with the presence of 
the epsilon wave (Figure 1). 
A 24-hour Holter ECG was performed showing episodes of non-sustained ventricular 
tachycardia (NSVT). 
 

 
Figure 1: Supraventricular tachycardia, with the presence of a right bundle branch block and 
epsilon wave suggesting the diagnosis of ARVD 
 

 
Transthoracic echocardiography showed a dilated, non-hypertrophied right ventricle 
(RV) with numerous trabeculations and an apical aneurysm with very impaired 
hypokinetic systolic function (S'RV at 8cm/s, right ventricular shortening fraction 28%) 
(Figure 2), The non-dilated and normo-kinetic wall motion left ventricle with an 
ejection fraction (LVEF) estimated at 50%. 
Cardiac MRI reveals dilation of the right ventricle, with the presence of very 
significant intramyocardial fibrosis of the free wall and the tip of the RV (Figure 3, 4). 
The left ventricle is non-dilated, with preserved systolic function at 52%. 



 

 

 
Figure 2: 4 chambers apical view; showing dilated right heart chambers with numerous 
trabeculations (blue arrow) 

 

 
Figure 3: cardiac resonance magnetic (MRI): transverse section; showing fatty infiltration of 
the free wall of the right ventricle (blue arrow) 

 
 



 

 

 
Figure 4: cardiac resonance magnetic (MRI): Sagittal sections showing the apical RV 
aneurysm (blue arrow) 

 
DISCUSSION: 
“ARVC/ARVD is a genetically determined heart disease, as one or more first-degree 
relatives also show signs of the disease in 30–50% of cases” [3]. 
“The vast majority of mutations observed in patients with ARVC were found in genes 
encoding different components of the cardiac desmosome, namely plakophilin 2 
(PKP2), desmocollin 2 (DSC2), desmoglein 2 (DSG2), desmoplakin (DSP) and 
plakoglobin (JUP), suggesting that ARVC is a disease primarily characterized by 
disruption of desmosomal function. However, mutations in other genes (non-
desmosomal genes) have also been reported in ARVC, including transmembrane 
protein 43 (TMEM43), desmin (DES), and titin (TTN), indicating genetic 
heterogeneity” [ 4]. “Several cases of ARVC have been found to be caused by 
multiple mutations in the same gene (compound heterozygosity) or by mutations in 
different genes (digenic inheritance), which could lead to earlier onset and greater 
severity of the disease” [ 5]. 
  The benefit of early diagnosis of ARVC lies in the primary prevention of sudden 
death (SD), which is the most dramatic form of presentation. Indeed, ARVC is an 
important cause of sudden death which could be the first manifestation of the disease 
especially in young and particularly athletic subjects. ARVC has a prevalence that 
varies between one person per 2,000 to one person per 5,000 in the general 
population, with a clearly male predominance and a sex ratio of 3 men to 1 woman 
[6]. Patients with ARVC generally present between the second and fifth decades, 
something which was proven by a French series of 130 cases, which found an 
average age onset of the disease at 31.8 ± 14years with 77% of cases male sex [7]. 
Signs and symptoms frequently found are palpitations, syncope, ventricular 
tachycardia, heart failure and more severely sudden death. The same symptoms 
were described in children aged 3 to 16 years (category of our patient) in several 
case reports [8]. The presentation and course of the disease vary considerably 
between patients, which is probably explained by the genetic heterogeneity of the 
disease [9]. “The risk factors for sudden death are: history of ventricular rhythm 
disorders, syncope, young age, intensive physical exercise, left ventricle (LV) 
involvement and the absence of effective antiarrhythmic treatment” [10]. “The 
diagnosis of ARCV is based on a range of arguments; The diagnostic criteria for 



 

 

ARCV were clarified in 1994 by the International Task Force of Cardiomyopathies 
and updated in 2010, and the 2010 Criteria are revised as the Padua criteria in 2020. 
A scoring system was established, with major (2 points) and minor (1 point) criteria, 
taking into account ECG, para-clinical, personal and family parameters. The 
diagnosis is considered certain in the presence of a score of 4, as probable if the 
score is 2 or 3 and as possible if the score is 2. However, these diagnostic criteria 
have limitations due to phenotypic heterogeneity of ARCV and incomplete 
penetrance. The ECG can show in the right precordial leads; localized conduction 
disturbances of the right ventricle, an epsilon wave (this is a deflection occurring after 
the end of the QRS complex, its prevalence is 30%), better visible on a high 
amplification ECG. Inversion of the right precordial T waves can be seen in extended 
forms. The diagnosis of ARVD is based on the association of these electrical 
abnormalities and morphological abnormalities of the right ventricle confirmed by 
invasive and non-invasive imaging methods” 
 [11, 12]. 
Echocardiography can reveal a decrease in contractility, a dilation of the right 
cavities, abnormalities of segmental kinetics, a dilation of the RV outflow chamber, 
and a thinning of the right ventricular wall with sometimes associated LV involvement. 
Magnetic Resonance Imaging (MRI) has become the reference examination in the 
diagnosis of ARCV, its role in the diagnosis was better described by Etoom et al. [13] 
who highlighted that this diagnostic tool is more useful than echocardiography in the 
context of the revised task force criteria. 
 
Therapeutic management aims to: reduce patient mortality, limit progression of the 
disease, improve quality of life, and prevent progression to heart failure. It is based 
on changing your lifestyle by avoiding any intense effort; Competitive sport have 
shown that the increase the risk of SD five times in adolescents and young adults 
with ARCV [14,15]. Pharmacological treatment includes antiarrhythmic agents, beta-
blockers and treatment for heart failure. 
 
Antiarrhythmic drugs reduce the frequency and duration of arrhythmias, but no 
current data suggest the risk of sudden death reduction. Amiodarone, alone or in 
combination with beta-blockers, is the most effective drug for preventing symptomatic 
ventricular arrhythmias [16]. 
 
The use of beta-blockers is based on their effectiveness in preventing ventricular 
arrhythmias and their effectiveness in heart failure. Catheter ablation is a therapeutic 
option for patients with ARVC and incessant VT. The implantation of an implantable 
cardioverter defibrillator (ICD) in patients with ARCV should be considered as to its 
effectiveness and reassuring safety, especially in patients with high-risk features or a 
first-degree relative [17, 18]. 
 

CONCLUSION: 
ARVC, a genetic disease, can manifest itself as ventricular rhythm disorders causing 
sudden death. The diagnosis is based on multiple criteria. Knowledge of the risk 
factors for the occurrence of major arrhythmic events which determine the prognosis 
of the disease, makes it possible to propose the best therapeutic strategy and to 
establish the indication for implantation of ICDs. 
 
Consent  



 

 

As per international standards, parental written consent has been collected and 
preserved by the author(s). 
 
Ethical Approval: 
As per international standards or university standards written ethical approval has 
been collected and preserved by the author(s). 
 

REFERENCE: 
 

1- Fontaine G, Fontaliran F, Hébert JL, Chemla D, Zenati O, Lecarpentier Y, Frank R. Arrhythmogenic 

right ventricular dysplasia. Annu Rev Med. 1999;50:17-35. doi: 10.1146/annurev.med.50.1.17. PMID: 

10073261.  

2- Bosman LP, Te Riele ASJM. Arrhythmogenic right ventricular cardiomyopathy: a focused update on 

diagnosis and risk stratification. Heart. 2022 Jan;108(2):90-97. doi: 10.1136/heartjnl-2021-319113. 

Epub 2021 May 14. PMID: 33990412. 

3- Fontaine G, Fontaliran F, Hébert JL, Chemla D, Zenati O, Lecarpentier Y, Frank R. Arrhythmogenic 

right ventricular dysplasia. Annu Rev Med. 1999;50:17-35. doi: 10.1146/annurev.med.50.1.17. PMID: 

10073261.  

4- Veronique Fressart, Guillaume Duthoit, Erwan Donal, Vincent Probst, Jean-Claude Deharo, 

Philippe Chevalier, Didier Klug, Olivier Dubourg, Etienne Delacretaz, Pierre Cosnay, Patrice Scanu, 

Fabrice Extramiana, Dagmar Keller, Françoise Hidden-Lucet, Françoise Simon, Vanessa Bessirard, 

Nathalie Roux-Buisson, Jean-Louis Hebert, Arshid Azarine, Daniele Casset-Senon, François Rouzet, 

Yves Lecarpentier, Guy Fontaine, Catherine Coirault, Robert Frank, Bernard Hainque, Philippe 

Charron, Desmosomal gene analysis in arrhythmogenic right ventricular dysplasia/cardiomyopathy: 

spectrum of mutations and clinical impact in practice, EP Europace, Volume 12, Issue 6, June 2010, 

Pages 861–868. 

5- Al‐Ghamdi, B. (2017). Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia. In 
Cardiomyopathies-Types and Treatments. IntechOpen. 
 
6- Silvano M, Mastella G, Zorzi A, Migliore F, Pilichou K, Bauce B, Rigato I, Perazzolo Marra M, Iliceto 
S, Thiene G, Basso C, Corrado D. Management of arrhythmogenic right ventricular cardiomyopathy. 
Minerva Med. 2016 Aug;107(4):194-216. Epub 2016 May 17. PMID: 27186923.  
         
7- Flores Vivian G, Castro J, Verbeet T, Decoodt P. Un ventricule de tous les dangers: observation 

clinique et évolution d'un cas de dysplasie ventriculaire droite arythmogène [A ventricle of all dangers: 

a clinical observation and evolution of a case of arrythmogenic right ventricular dysplasia]. Rev Med 

Brux. 2009 Sep-Oct;30(5):525-31. French. PMID: 19998800.  

8- Moisa, SM ; Spoiala, EL ; Cinteza, E. ; Vatasescu, R. ; Butnariu, LI; Brinza, C. ; Burlacu, A. 

Arrhythmogenic right ventricular cardiomyopathy in children: a systematic review. Diagnostics 

2024 , 14 , 175. https://doi.org/10.3390/diagnostics1402017 

9- Dalal D, Nasir K, Bomma C, Prakasa K, Tandri H, Piccini J, Roguin A, Tichnell C, James C, Russell 

SD, Judge DP, Abraham T, Spevak PJ, Bluemke DA, Calkins H. Arrhythmogenic right ventricular 

dysplasia: a United States experience. Circulation. 2005 Dec 20;112(25):3823-32. doi: 

10.1161/CIRCULATIONAHA.105.542266. Epub 2005 Dec 12. PMID: 16344387. 

10- Maupain C, Badenco N, Pousset F, Waintraub X, Duthoit G, Chastre T, Himbert C, Hébert JL, 

Frank R, Hidden-Lucet F, Gandjbakhch E. Risk Stratification in Arrhythmogenic Right Ventricular 



 

 

Cardiomyopathy/Dysplasia Without an Implantable Cardioverter-Defibrillator. JACC Clin 

Electrophysiol. 2018 Jun;4(6):757-768. doi: 10.1016/j.jacep.2018.04.017. PMID: 29929669. 

11. MCKENNAWJ, THIENE G, NAVA A, FONTALIRAN F, BLOMSTROM-LUNDQVIST C, FONTAINE 

G, CAMERINI F. Diagnosis of arrhythmogenic right ventricular dysplasia/cardiomyopathy. Task Force 

of the Working Group Myocardial and Pericardial Disease of the European Society of Cardiology and 

of the Scientific Council on Cardiomyopathies of the International Society and Federation of 

Cardiology. Br Heart J, 1994 ; 71 : 215-8.  

12. CORRADO D, THIENE G. Diagnosis of arrhythmogenic right ventricular cardiomyopathy/dysplasia 

: is there a single gold standard test ? J Cardiovasc Electrophysiol, 2004 ; 15 : 307-9. 

13- Etoom, Y. ; Govindapillai, S. ; Hamilton, R. ; Manlhiot, C. ; Yoo, SJ ; Farhan, M. ; Sarikouch, S. ; 

Peters, B. ; McCrindle, BW; Grosse-Wortmann, L. Importance of CMR in the working group's criteria 

for the diagnosis of ARVC in children and adolescents. Confiture. Coll. Cardiol. 2015 , 65 , 987-995. 

[ Google Scholar ] [ CrossRef ] 

14- Corrado D Basso C Rizzoli G Schiavon M Thiene G . Does sports activity enhance the risk of 

sudden death in adolescents and young adults?J Am Coll Cardiol2003;42:1959–1963. 

15- Corrado D Basso C Pavei A Michieli P Schiavon M Thiene G . Trends in sudden cardiovascular 

death in young competitive athletes after implementation of a preparticipation screening program. 

JAMA2006;296:1593–1601. 

 

16- Marcus GM Glidden DV Polonsky B Zareba W Smith LM Cannom DS Estes NA III Marcus F 

Scheinman MM . Efficacy of antiarrhythmic drugs in arrhythmogenic right ventricular cardiomyopathy: 

a report from the North American ARVC Registry. J Am Coll Cardiol2009;54:609–615. 

 

17- Corrado D Leoni L Link MS Della Bella P Gaita F Curnis A Salerno JU Igidbashian D Raviele A 

Disertori M Zanotto G Verlato R Vergara G Delise P Turrini P Basso C Naccarella F Maddalena F 

Estes NA III Buja G Thiene G . Implantable cardioverter-defibrillator therapy for prevention of sudden 

death in patients with arrhythmogenic right ventricular cardiomyopathy/dysplasia. 

Circulation2003;108:3084–3091. 

 

18- Corrado D Calkins H Link MS Leoni L Favale S Bevilacqua M Basso C Ward D Boriani G Ricci R 

Piccini JP Dalal D Santini M Buja G Iliceto S Estes NA III Wichter T McKenna WJ Thiene G Marcus FI 

. Prophylactic implantable defibrillator in patients with arrhythmogenic right ventricular 

cardiomyopathy/dysplasia and no prior ventricular fibrillation or sustained ventricular tachycardia. 

Circulation2010;122:1144–1152.

https://scholar.google.com/scholar_lookup?title=Importance+of+CMR+within+the+Task+Force+Criteria+for+the+diagnosis+of+ARVC+in+children+and+adolescents&author=Etoom,+Y.&author=Govindapillai,+S.&author=Hamilton,+R.&author=Manlhiot,+C.&author=Yoo,+S.J.&author=Farhan,+M.&author=Sarikouch,+S.&author=Peters,+B.&author=McCrindle,+B.W.&author=Grosse-Wortmann,+L.&publication_year=2015&journal=J.+Am.+Coll.+Cardiol.&volume=65&pages=987%E2%80%93995&doi=10.1016/j.jacc.2014.12.041
https://doi.org/10.1016/j.jacc.2014.12.041


 

 

 


