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Figure 1
ECG recording when the patient 
was symptomatic.

Case presentation

An 80-year-old female Caucasian patient presented at 
the emergency room (ER) with dizziness and presyn-
cope. The 12-lead surface ECG (25 mm/s, 10 mm/mV) 
was as follows (fig. 1). A sustained regular monomor-
phic wide QRS complex tachycardia with left bundle 
branch block morphology and superior axis at a rate of 

118 beats per minute was diagnosed. The patient was 
haemodynamically stable with arterial blood pressure 
120/80 mm Hg, SatO2 99% and normal breathing rate. 
She was treated with an intravenous infusion of amio-
darone and after 30 minutes the 12-lead surface ECG 
became as follows (fig. 2: 25 mm/s, 10 mm/mV).
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Question

Which disease is most likely according to the two 12-
lead ECGs shown?

Discussion

This patient was diagnosed in her early 60s with ar-
rhythmogenic right ventricular cardiomyopathy 
(ARVC/D) fulfilling 5 major and 2 minor criteria ac-
cording to the revised 2010 ARVC/D task force criteria 
(TFC), namely regional right ventricular dyskinesia 
(parasternal long-axis view RVOT-PLAX >32 mm) by 
2D echocardiogram (major criterion), inverted T waves 
in right precordial leads V1–V3 in an adult >14 years 
old in the absence of right bundle branch block (with 
QRS wave >120 ms; major criterion), Epsilon waves 
(major criterion), non-sustained and sustained ven-
tricular tachycardias with left bundle block morphol-
ogy and superior axis (major criterion), and a terminal 
activation of duration ≥55 ms in V1–V3 measured from 
the nadir of the S wave to the end of the QRS complex, 
including R’ in V1,V2 or V3 in the absence of complete 
right bundle branch block (minor criterion). This pa-
tient also had regional right ventricular akinesia and 
dyssynchronous right ventricular contraction with 
right ventricular end-diastolic volume (RVEDV/BSA) 
≥100 ml/m2 in cardiac MRI (major criterion) and right 
ventricular ejection fraction >40% and ≤45% in cardiac 
MRI (minor criterion). Due to previous ventricular 
tachycardia episodes, an ICD had been previously im-
planted. In this case, the ICD did not deliver any ther-
apy, because the tachycardia rate shown in figure 1, 
which corresponds to a ventricular tachycardia from 

the right ventricle and fulfils a major diagnostic crite-
rion according to the TFC, was lower than the lower 
rate the device had been set to deliver anti-tachycardia 
pacing shocks.

Due to frequent ventricular tachycardia episodes, 
the patient was prescribed mexiletine per os and was 
discharged.

ARVC/D is a genetic form of cardiomyopathy, which 
is characterised by fibrofatty infiltration of the myo-
cardium of the right ventricle. It is associated with up 
to 22% of sudden cardiac death cases in young athletes, 
and usually presents between adolescence and the age 
of 40. However, about 10% of the cases are diagnosed 
beyond this age range. Other diseases that may mimic 
ARVC/D, such as cardiac sarcoidosis and localised 
forms of myocarditis, have to be excluded, which can 
sometimes be very challenging. Genetic screening for 
desmosomal mutations and family screening is often 
necessary to confirm ARVC/D.

The characteristic 12-lead surface ECG findings in 
the absence of arrhythmias are:
– A terminal activation of duration ≥55 ms in V1–V3 

as shown in figure 2 (measured from the nadir of 
the S wave to the end of the QRS complex, includ-
ing R’, in V1, V2 or V3 in the absence of complete 
right bundle block; minor diagnostic criterion ac-
cording to TFC).

– Epsilon waves as shown in figure 2 (arrow; repro-
ducible low-amplitude signal between the end of 
the QRS complex to the onset of the T wave in V1–
V3; major diagnostic criterion according to TFC).

– T wave inversions in V1, V2 and V3 or beyond in in-
dividuals older than 14 years of age as shown in 
figure 2.

Figure 2
ECG recording when the patient 
recovered from the wide complex 
tachycardia.


