
Case description

A 47-year-old female presented sudden loss of con-
sciousness. On the arrival of the medical team the ini-
tial cardiac rhythm was ventricular fibrillation, which
was successfully treated with cardiopulmonary resus-
citation (CPR) and electric defibrillation. Her ECG
on admission is shown below (fig. 1). A transthoracic

echocardiogram showed a severely dilated and akinetic
right ventricle (RV) as well as a severely hypokinetic
left ventricle (fig. 2). Pulmonary embolism complicated
with sudden cardiac death was suspected, and the pa-
tient was treated by intravenous thrombolysis.

Do you agree with the diagnosis of pulmonary em-
bolism?

What is your interpretation of the ECG?
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Figure 1
Twelve-lead ECG of a 47-year-old female following resuscitated sudden cardiac death.
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Discussion

A subsequent thoracic CT-scan showed a right inferior
segmentary pulmonary embolism; it also confirmed di-
latation of the RV, but additionally revealed the pres-
ence of a thrombus at the apex of the RV which had not
been visualised on the echocardiogram.

However, after review of the ECG, arrhythmogenic
right ventricular cardiomyopathy (ARVC) was also sus-

pected. Indeed, leads V1 to V4 show prominent epsilon
waves at the end of the QRS complex, which reflect de-
layed activation of the RV and are highly suggestive of
ARVC (although in rare cases they have been described
with other diseases such as sarcoidosis, Brugada syn-
drome and RV infarction) [1–4]. Furthermore, inverted
T waves are seen not only in V2 and V3, also character-
istic of ARVC (and likewise compatible with right
ventricular pressure overload, as with pulmonary
embolism), but also in V4 to V6, which correlates with
left ventricular involvement [5]. Finally, other findings
suggestive of ARVC in this ECG include QRS duration
>110 msec and reduced R waves in V1 to V3, as well as
the presence of a premature ventricular complex with
a left bundle branch pattern (indicating a right ven-
tricular origin), which can be seen in the precordial
leads [1, 6].

Along with the clinical events, ECG and echocar-
diographic findings, cardiac magnetic resonance imag-
ing (fig. 3) and single-averaged ECG confirmed the di-
agnosis of ARVC. The subsequent hospital stay was
marked by full haemodynamic and neurological
recovery, and the patient received an implantable
cardioverter-defibrillator. She was discharged on beta-
blockers, angiotensin-converting enzyme inhibitors and
anticoagulation therapy.

The present case is remarkable for several fea-
tures. First and foremost is the extremely severe ex-
tent of the ARVC in this patient, with massive dilata-
tion of the right ventricle and also involvement of the
left ventricle. Moreover, this translated into a caricat-
ural aspect of the ECG, with giant epsilon waves and
T wave inversion in all precordial leads. Finally, the
patient was admitted with pulmonary embolism, which
is a rare but known complication of ARVC [7]. The em-
boli most certainly originated from the RV thrombus,
and possibly contributed to triggering the ventricular
arrhythmia due to the sudden increase in afterload in
an already impaired RV. Alternatively, the thrombus
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Figure 2
Transthoracic echocardiogram performed on admission. Parasternal short axis (A) and apical four-chamber (B) views showing a severely dilated
right ventricle.

Figure 3
Cardiac magnetic resonance imaging; cine SSFP sequences in four-chamber (A),
two-right-chamber (B) and short-axis (C) views showing massive dilatation of the
right ventricle (RV) with global thinning of the anterior wall and a severely dimin-
ished ejection fraction (20%). Paradoxical motion of the interventricular septum
was also demonstrated, with protrusion of the septum towards the left ventricle,
clearly visible during early diastole on C. The small thrombus at the apex of the RV
seen on the CT-scan was also present (arrows) and was particularly visible on the
late-enhancement (PSIR) sequence in the four-chamber view (D).
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may have migrated to the lungs following CPR and
electric defibrillation, after ventricular fibrillation
solely secondary to the ARVC. Of note, the CT scan
showed only segmentary pulmonary embolism, but was
performed after the administration of thrombolysis,
which probably dissolved most of the emboli and there-
fore possibly led to underestimation of the initial ex-
tent of the embolic event.
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