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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Arrhythmogenic Right Ventricular Dysplasia (ARVD) is a rare inherited heart disorder 

characterized by fibrofatty replacement of the right ventricular myocardium, leading to ventricular 

arrhythmias and an increased risk of sudden cardiac death. This review aims to provide a 

comprehensive overview of ARVD, including its pathophysiology, clinical manifestations, 

diagnostic criteria, and management strategies. The pathogenesis of ARVD involves genetic 

mutations affecting proteins of the cardiac desmosome, leading to myocardial cell death and 

fibrofatty replacement. Clinical presentation varies widely, ranging from asymptomatic 

individuals to those with palpitations, syncope, or sudden cardiac arrest. Diagnosis is challenging 

and relies on a combination of clinical, electrocardiographic, imaging, and histopathologic 

findings. Management involves risk stratification for sudden cardiac death, lifestyle modifications, 

antiarrhythmic medications, and, in select cases, implantable cardioverter-defibrillator placement 

or catheter ablation. 
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INTRODUCTION 

Arrhythmogenic Right Ventricular Dysplasia (ARVD), also 

known as Arrhythmogenic Right Ventricular 

Cardiomyopathy (ARVC), is a rare but potentially life-

threatening condition characterized by the progressive 

replacement of the right ventricular myocardium with fibrous 

and fatty tissue. This pathological remodeling predisposes 

individuals to ventricular arrhythmias, which can lead to 

syncope, heart failure, or sudden cardiac death, particularly 

in young athletes. ARVD predominantly affects the right 

ventricle but can also involve the left ventricle and 

interventricular septum in some cases. The exact prevalence 

of ARVD is unknown, but it is estimated to affect 

approximately 1 in 1,000 to 1 in 5,000 individuals worldwide. 

ARVD is considered a heritable condition, with mutations in 

genes encoding proteins of the cardiac desmosome identified 

as the underlying cause in many cases. However, the full 

spectrum of genetic and environmental factors contributing to 

ARVD remains incompletely understood. This review aims 

to provide a comprehensive overview of ARVD, focusing on 

its pathophysiology, clinical manifestations, diagnostic 

criteria, and current management strategies.1,2,3 

Epidemiology of Arrhythmogenic Right Ventricular 

Dysplasia (ARVD): 

Arrhythmogenic Right Ventricular Dysplasia (ARVD) is a 

rare cardiac disorder characterized by fibrofatty replacement 

of the right ventricular myocardium. The exact prevalence of 

ARVD is not well established due to its variable and often 

asymptomatic presentation, but it is estimated to affect 

approximately 1 in 1,000 to 1 in 5,000 individuals worldwide. 

ARVD most commonly presents in young adults, with a mean 

age at diagnosis of 31 years. However, the age of onset can 

vary widely, ranging from adolescence to late adulthood.4,5 

ARVD exhibits geographic and ethnic variations in 

prevalence, with higher rates reported in certain populations, 

such as individuals of Italian and Greek descent. Male 

predominance has also been observed, with males accounting 

for approximately 60-70% of affected individuals.4,5 

Family history is a significant risk factor for ARVD, as the 

condition is inherited in an autosomal dominant pattern with 

variable penetrance. Genetic studies have identified 
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mutations in several genes encoding proteins of the cardiac 

desmosome, including desmoplakin, plakophilin-2, and 

desmoglein-2, among others, as the underlying cause of 

ARVD in up to 50% of cases.4,5 

The clinical presentation of ARVD is highly variable, ranging 

from asymptomatic individuals to those with ventricular 

arrhythmias, syncope, or sudden cardiac death. The risk of 

sudden cardiac death in individuals with ARVD is estimated 

to be approximately 2-4% per year.4,5 

In conclusion, ARVD is a rare but potentially life-threatening 

cardiac disorder with variable prevalence and clinical 

presentation. Further research is needed to better understand 

the genetic and environmental factors contributing to ARVD 

and to improve its diagnosis and management.4,5 

 

CLINICAL MANIFESTATIONS  

Arrhythmogenic Right Ventricular Dysplasia (ARVD) is a 

rare inherited heart disorder characterized by fibrofatty 

replacement of the right ventricular myocardium, leading to 

ventricular arrhythmias and an increased risk of sudden 

cardiac death. The clinical manifestations of ARVD can vary 

widely among affected individuals and may include: 

Palpitations: Irregular or rapid heartbeat sensations, often due 

to ventricular arrhythmias such as premature ventricular 

contractions (PVCs) or ventricular tachycardia (VT).4,5 

Syncope: Sudden loss of consciousness, which can occur due 

to arrhythmias that result in inadequate blood flow to the 

brain.4,5 

Sudden Cardiac Arrest: Abrupt loss of heart function, leading 

to loss of consciousness and, if not treated immediately, 

death.4,5 

Heart Failure: In some cases, ARVD can progress to heart 

failure, a condition in which the heart is unable to pump 

enough blood to meet the body's needs.6,7 

Other clinical features of ARVD may include: 

 

Epsilon waves: A characteristic feature seen on 

electrocardiogram (ECG) indicating delayed activation of the 

right ventricle.8,9 

T-wave inversion: Inverted T-waves in the precordial leads 

of the ECG, a common finding in ARVD.8,9 

Right ventricular enlargement: Enlargement of the right 

ventricle, which may be detected on imaging studies such as 

echocardiography or cardiac magnetic resonance imaging 

(MRI). 

Ventricular aneurysms: Localized bulging or outpouchings of 

the right ventricular wall, which can be seen on imaging 

studies.8,9 

It is important to note that the clinical presentation of ARVD 

can be highly variable, and some individuals may remain 

asymptomatic for many years despite having the 

characteristic pathological changes in the heart. Therefore, a 

high index of suspicion is required to diagnose ARVD, 

especially in individuals with a family history of the condition 

or unexplained ventricular arrhythmias.8,9 

 

DIAGNOSIS 

Diagnosing Arrhythmogenic Right Ventricular Dysplasia 

(ARVD) can be challenging due to its variable clinical 

presentation and the absence of a single definitive diagnostic 

test. The diagnosis of ARVD is typically based on a 

combination of clinical, electrocardiographic, imaging, and 

histopathologic findings. The following diagnostic criteria 

are commonly used: 

Clinical Criteria: 

Family history of ARVD or sudden cardiac death at a young 

age. 

Ventricular arrhythmias, such as ventricular tachycardia or 

frequent premature ventricular contractions.10,11 

Symptoms such as palpitations, syncope, or cardiac arrest.12 

Electrocardiographic (ECG) Findings: 

Epsilon waves: Small positive deflections at the end of the 

QRS complex, indicating delayed activation of the right 

ventricle.12 

T-wave inversion in the right precordial leads (V1-V3), 

particularly beyond the age of 14 years. 

Ventricular arrhythmias on Holter monitoring or exercise 

stress testing.12 

Imaging Studies: 

Echocardiography: May reveal right ventricular enlargement, 

wall motion abnormalities, and/or aneurysms.12 

Cardiac Magnetic Resonance Imaging (MRI): Considered the 

gold standard for imaging ARVD, MRI can identify right 

ventricular structural abnormalities, fibrofatty infiltration, 

and regional wall motion abnormalities.12 

Right Ventriculography: A contrast-enhanced imaging 

modality that can show regional wall motion abnormalities 

and aneurysms.12 

Histopathologic Findings: 

Endomyocardial biopsy: Although not routinely performed 

due to its invasive nature, biopsy can reveal fibrofatty 

replacement of myocardium, a hallmark of ARVD. Biopsy 

findings should be interpreted in conjunction with clinical 

and imaging findings.12 

Genetic Testing: 

Mutations in genes encoding desmosomal proteins (e.g., 

PKP2, DSP, DSG2) are found in a significant proportion of 

ARVD cases. Genetic testing can help confirm the diagnosis 

and identify at-risk family members.12 

It is important to note that the diagnosis of ARVD requires 

the presence of multiple criteria and should be made by a 

multidisciplinary team of cardiologists, electrophysiologists, 

and genetic counselors experienced in the management of 

inherited cardiac conditions. Early diagnosis and appropriate 

management are crucial in reducing the risk of sudden cardiac 

death and improving outcomes in individuals with 

ARVD.12,13,14. 
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TREATMENT  

The management of Arrhythmogenic Right Ventricular 

Dysplasia (ARVD) aims to reduce the risk of arrhythmias and 

sudden cardiac death, alleviate symptoms, and improve 

quality of life. The treatment approach is individualized based 

on the severity of the disease, the presence of symptoms, and 

the risk of arrhythmias. The following are key components of 

the treatment strategy for ARVD: 

Lifestyle Modifications: 

Avoidance of competitive sports and strenuous physical 

activity, especially in individuals at high risk of arrhythmias 

or sudden cardiac death.15,16 

Regular exercise tailored to individual capabilities, under the 

guidance of a healthcare professional.15,16 

Pharmacological Therapy: 

Antiarrhythmic medications: Such as beta-blockers or 

sotalol, may be prescribed to reduce the frequency and 

severity of ventricular arrhythmias. 

Amiodarone: Used in refractory cases or when other 

antiarrhythmic medications are contraindicated.15,16 

Implantable Cardioverter-Defibrillator (ICD) Placement: 

Considered in individuals with a history of sustained 

ventricular arrhythmias, syncope, or high-risk features on risk 

stratification.15,16 

ICDs monitor heart rhythm and deliver a shock to restore 

normal rhythm if a life-threatening arrhythmia occurs.15,16 

Catheter Ablation: 

Used to eliminate arrhythmogenic foci or pathways in the 

heart that are responsible for ventricular arrhythmias.15,16 

Particularly useful in individuals with frequent ventricular 

arrhythmias that are not controlled with medication.15,16 

Heart Transplantation: 

Considered in individuals with advanced heart failure or 

refractory arrhythmias that are not amenable to other 

treatments.15,16 

Reserved for severe cases due to the limited availability of 

donor hearts and the risks associated with 

transplantation.15,16 

Genetic Counseling and Family Screening: 

Genetic testing and counseling for affected individuals and 

their family members to identify genetic mutations and assess 

the risk of ARVD.15,16 

Regular cardiac screening of at-risk family members, 

including clinical evaluation, ECG, and imaging 

studies.15,16 

Supportive Care: 

Management of heart failure symptoms with diuretics, 

angiotensin-converting enzyme (ACE) inhibitors, or 

angiotensin receptor blockers (ARBs) as needed.15,16 

Psychological support and counseling for individuals and 

families dealing with the emotional impact of ARVD.17 

The management of ARVD requires a multidisciplinary 

approach involving cardiologists, electrophysiologists, 

genetic counselors, and other healthcare professionals. 

Regular follow-up evaluations are essential to monitor 

disease progression, adjust treatment strategies, and provide 

ongoing support to affected individuals and their families.18 

 

CONCLUSION 

Arrhythmogenic Right Ventricular Dysplasia (ARVD) is a 

rare but potentially life-threatening cardiac disorder 

characterized by fibrofatty replacement of the right 

ventricular myocardium. Despite its rarity, ARVD poses 

significant challenges in diagnosis and management due to its 

variable clinical presentation and the absence of a single 

definitive diagnostic test. The diagnosis of ARVD requires a 

high index of suspicion and a comprehensive evaluation, 

including clinical, electrocardiographic, imaging, and 

histopathologic findings. Genetic testing plays a crucial role 

in confirming the diagnosis and identifying at-risk family 

members. 

The management of ARVD is multifaceted and involves a 

combination of lifestyle modifications, pharmacological 

therapy, implantable cardioverter-defibrillator (ICD) 

placement, catheter ablation, and, in severe cases, heart 

transplantation. The goal of treatment is to reduce the risk of 

arrhythmias and sudden cardiac death, alleviate symptoms, 

and improve quality of life. Regular follow-up evaluations are 

essential to monitor disease progression and adjust treatment 

strategies as needed. 

Despite advances in our understanding of ARVD, many 

aspects of the disease, including its exact prevalence, genetic 

and environmental triggers, and optimal management 

strategies, remain incompletely understood. Further research 

is needed to improve the early detection and management of 

ARVD, with the ultimate goal of reducing the morbidity and 

mortality associated with this rare cardiac condition. 
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