
Right Heart Strain-induced εpsilon Waves 
Kirstin Hesterberg, DO and Jan Denkmann, MD   |   ACP resident members
Laurent Lewkowiez, MD

INTRODUCTION
Arrhythmogenic Right Ventricular Cardiomyopathy 
(ARVC) is a rare heart disease characterized by 
ventricular arrhythmias and a distinctive  
ventricular pathology.

Diagnosis is most commonly made using 
electrocardiogram (ECG) and cardiac imaging.

CASE DESCRIPTION

64-year-old male with known history of ARVC and  
paroxysmal ventricular tachycardia (VT), presented for 
elective VT ablation. Following procedure, patient became 
hypoxic and orthostatic. CT angiography demonstrated 
bilateral pulmonary embolisms (PE) and bedside 
echocardiogram (TTE) showed acute RV dysfunction.

ECG during acute PE showed development of right heart 
strain, incomplete Right Bundle Branch Block (RBBB) and 
precordial epsilon waves. ECG changes were transient, 
RBBB and epsilon waves subsided after treatment with 
heparin.

DISCUSSION

ECG findings can be instrumental in the diagnosis of ARVC. The sensitivity of ECG 
alone for the presence of ARVC is suboptimal, with up to 50% of patients having a 
normal ECG at presentation. However, by six years of follow-up, virtually all patients 
with ARVC have one or more ECG findings during normal sinus rhythm. Most 
commonly ECG changes may include inverted T waves or epsilon waves in leads 
V1-V3 or ventricular tachycardia of LBBB morphology with superior axis. Often a 
progressive evolution of ECG changes over several years can be observed. Epsilon 
waves represent delayed RV activation, likely due to infiltration of myocytes. 

In the prior case, the patient did have ECG changes consistent with ARVC (T wave  
inversions in V1-V3), but not epsilon waves at baseline. He developed epsilon waves 
due to right heart strain secondary to acute pulmonary embolism. 

IMPLICATIONS

Right heart strain elicited epsilon waves in this 
patient with known history of ARVC.

Conversely transient epsilon waves in the setting 
of acute right heart strain should raise suspicion 
for possible undiagnosed Arrhythmogenic Right 
Ventricular Cardiomyopathy .

ECGs recorded on admission (top) and on post-procedural day one (bottom) 
when suffering from acute pulmonary embolism.

Note the presence of a new positive terminal deflection in the end of the 
QRS complex in leads V1-V4

TTE  - parasternal short axis view. Note 
diastolic flattening of the interventricular 
septum indicating RV volume overload


