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A 60-year-old woman presented to the emergency depart-

ment of our hospital reporting exertional dyspnea and lower 

extremities’ edema of a few days duration. At the emergency 

department her blood pressure was 85/60 mmHg, oxygen satu-

ration 91% and her body temperature was normal. The 12-lead 

surface ECG is depicted below.

Questions

a. What abnormalities are depicted on the 12-lead ECG (fig. 1)?

b. What could be the reason for the above abnormalities?

Comment

Arrhythmogenic right ventricular dysplasia/cardiomyopathy 

(ARVD/C) is a myocardial disease that primarily affects the right 

ventricle (RV) and is characterized histologically by the replacement 

of myocytes by adipose and fibrous tissue. It is usually inherited in 

an autosomal inherited pattern, with variable expression. Novel 

Figure 1

studies showed that point mutations in genes encoding for des-

mosomal proteins are the main causatives for the development 

of the disease. Recently it has been shown that mutations in the 

DES gene could cause ARVD/C. Desmin is an intermediate filament 

protein, which is linked to the desmosomes. Different DES muta-

tions cause an abnormal aggregation of desmin and associated 

proteins. The penetrance of the disease is 20–35% in general, but 

significantly higher in Italy. Seven gene loci have been implicated 

in ARVD/C. However, about 50% of families which express ARVD/C 
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Figure 2
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Diagnosis: Arrhythmogenic right ventricular dysplasia/cardiomyopathy (ARVD/C)
that undergo genetic screening do not show linkage with any of the 

known chromosomal loci. It is unclear whether the pathogenesis 

varies with the different loci involved. Standard genetic screening 

tests are currently performed and evaluated in different state of 

the art cardiovascular research centres and hospitals. Up to 80% 

of individuals with ARVD/C present with syncope or sudden cardiac 

death. The remainder frequently present with palpitations or other 

symptoms due to right ventricular outflow tract tachycardia (a type 

of monomorphic ventricular tachycardia). Symptoms are usually 

exercise-related. There is no pathognomonic feature of ARVD/C. The 

diagnosis is based on a combination of major and minor history, 

imaging and ECG criteria.

The anatomic damage present in ARVD/C modifies electrical 

activation and repolarization, particularly of the RV. Almost 90% of 

patients with ARVD/C present with some ECG abnormality. Several 

ECG features of the disease have been included in the criteria for 

the diagnosis of ARVD/C, as described by the Task Force on Right 

Ventricular Myopathies of the European Society of Cardiology. 

These criteria include (a) T-wave inversions in V1 through V3 (in 

the absence of complete RBBB), (b) QRS duration (QRSd) ≥110 ms 

in V1 through V3 (which has been observed in 24−70% of patients, 

representing a delayed activation of the RV rather than an intrinsic 

abnormality in the right bundle branch), and (c) the presence of an 

epsilon wave (electric potentials after the end of the QRS complex 

found in 30−33% of patients) (fig. 2). Additional ECG markers of 

ARVD/C that have been reported include (a) QRS and QT disper-

sion, (b) parietal block, defined as a QRSd in leads V1 through V3 

that exceeds the QRSd in lead V6 by >25 ms, and (c) a ratio of the 

QRSd in leads V1+V2+V3/V4+V5+V6 ≥1.2.

The main goal of management of ARVD/C is to decrease the 

incidence of sudden cardiac death. Therapeutic interventions 

include pharmacological agents, catheter ablation, implantable 

cardioverter-defibrillators (ICDs) and cardiac transplantation. Our 

patient underwent an uncomplicated ICD implantation and was 

discharged with explicit instructions and medication.
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