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Radiofrequency catheter ablation is accepted as an effective and curative therapy for idiopathic ventricular tachy-
cardia (IVT). Although endocardial radiofrequency (RF) ablation is the common approach for ablation of IVTs,
rare patients have been reported in whom ventricular tachycardia (VT) could not be ablated from endocardium
due to an epicardial origin of the tachycardia.We, herein, present a case of IVT originating from the great cardiac
vein that was successfully ablated within the coronary venous system.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Radiofrequency catheter ablation is accepted as an effective and cu-
rative therapy for idiopathic ventricular tachycardia (IVT). Although en-
docardial radiofrequency (RF) ablation is the common approach for
ablation of IVTs, rare patients have been reported in whom ventricular
tachycardia (VT) could not be ablated from endocardium due to an epi-
cardial origin of the tachycardia. IVTs originating from the epicardial
portion are remote from the left ventricular (LV) endocardium and are
not amenable to standard approach via endocardial RF ablation.1–3 Sev-
eral recent reports have demonstrated that the left coronary veins are
potential routes for mapping and ablating VT originating from an epi-
cardial site.4,5 IVT/premature ventricular complexes (PVCs) originating
from the great cardiac vein constitute only a small number of cases.
We, herein, present a case of IVT arising from the great cardiac vein
that was successfully ablated within the coronary venous system.

Case report

A 25-year-old male first admitted to our hospital with palpitation
and atypical chest pain for six months. His physical examination
was unremarkable. A 12-lead electrocardiogram (ECG) revealed PVCs
with left bundle branch block (LBBB) and inferior axis (Fig. 1A). Echo-
cardiography showed a normal examination with a global ejection

fraction of 65% and no chamber enlargement or valve disease. 24-hour
Holtermonitorization showed frequentmonomorphic PVCs and several
times of sustained and nonsustained VTs (Fig. 1B). In the cardiovascular
stress test, the frequency of PVCs increased with exercise, and the test
was terminated because of a sustained VT in stage 3 (Fig. 2A). The pa-
tient underwent electrophysiologic study (EPS) using conventional
mapping technique. But no early ventricular activation site was found.
Epicardial origin was suspected on ECG that showed inferior axis and
LBBB with a pseudo delta wave (PdW), precordial R-wave transition
in V3 and tall R wave in the inferior leads. In the mapping of the coro-
nary sinus in EPS, the earliest epicardial activation preceding the onset
of the QRS complex by 32 ms was found in the great cardiac vein
(Fig. 2B). Also, pace mapping provided an identical (12/12) match
with the clinical PVCs morphology. Coronary angiography showed
that the distance from the catheter tip to coronary arteries was enough
for RF application (Fig. 3A, 3B). One application of RF energy at this site
(55 °C, 20 W, temperature control) for 30 s by Marinr multicurve abla-
tion catheter terminated spontaneous PVCs/VT. No VT or PVCs were in-
ducible after RF at that site by ventricular or atrial stimulation. After the
procedure, monitorization in coronary care unit showed normal sinus
rhythm (Fig. 3C). The patient was discharged from the hospital without
any medication and remained completely asymptomatic during
12 months follow-up.

Discussion

Idiopathic ventricular tachycardia and PVCs mainly originate from
the right ventricular outflow tract (RVOT). However, uncommon sites
of origin are seldom encountered. The incidence of an epicardial origin
in IVT may be as high as 9%.6 There is little data regarding the
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Fig. 1. 12-lead ECG revealed PVCs with LBBB and inferior axis (A). 24-hour Holter monitorization showed nonsustained VT (B). ECG: electrocardiogram, LBBB: left bundle branch block,
PVCs: premature ventricular complexes, VT: ventricular tachycardia.

Fig. 2. The cardiovascular stress test in stage 3 demonstrated a sustained VT (A). Electrophysiologic tracing showed that the earliest epicardial activation preceding the onset of the QRS
complex was 32 ms (B). VT: ventricular tachycardia.

Fig. 3. Coronary angiography from RAO (A) and LAO (B) views revealed the distance from the catheter tip (arrow) to coronary arteries. Post-procedural ECG showed normal sinus rhythm
(C). ECG: electrocardiogram, LAO: left anterior oblique, RAO: right anterior oblique.
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prevalence, ECG characteristics, and common sites of tachycardia origin
around the coronary sinus and especially its branches. Also, the efficacy
of RF catheter ablation of these cases are unclear.6 ECG is an essential
guide to locate the origin of the tachycardia and to plan the optimal
catheter ablation before the patient is brought to the electrophysiology
laboratory. An S wave in lead I, deep Q wave in lead aVL, tall R wave in
the inferior leads, and precordial transition zone near the leads V1–3
have been reported as the ECG findings of IVTs arising from the LV epi-
cardial portion.7 Berruezo et al.8 also described the ECG criteria that
identified an epicardial origin of VT including PdW ≥34ms in precordial
leads, intrinsicoid deflection time (IDT) ≥85ms in lead V2, and shortest
RS complex duration ≥121 ms in any precordial leads. As is seen in this
case, the ECG characteristics have shown almost the same diagnostic
criteria related to epicardial origin. Medical therapy and ablation are
the options for management of these arrhythmias. Frequency and se-
verity of symptoms play a critical role in determining the treatment
strategy.6,7 Ablative therapy of epicardial VT/PVCs includes percutane-
ous and transthoracic epicardial approaches. Several recent reports
have demonstrated that the left coronary veins are potential routes for
mapping and ablating VT originating from an epicardial site. This proce-
dure can successfully treat themajority of the patients. The transthorac-
ic epicardial approach is recommended in cases in which standard
ablation methods have failed.6 RF energy applications within the coro-
nary venous system can be challenging because they can potentially
cause complications, such as venostenosis, vein rupture, venous throm-
bosis, cardiac tamponade, or coronary artery injury, even if they are per-
formed with relatively low power.9

Conclusion

Although idiopathic VT and PVCs mainly originate from the RVOT,
uncommon sites of origin are seldom encountered. If the idiopathic

VT/PVCs are not localized in themost common origin, epicardial foci in-
cluding coronary sinus and its branches should be sought by pace-
mapping. Also, physicians should keep in mind that a detailed analysis
of the ECG is indispensable for diagnosing and ablating IVTs arising
from the LV epicardium.
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