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Idiopathic premature ventricular contractions
originating from left ventricular summit
successfully ablated from the epicardial approach
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Abstract
Catheter ablation of ventricular arrhythmias originating from the left ventricular summit can be challenging,
given the high risk of vascular injury and low success rates during radiofrequency ablation. In case of failed
endocardial ablation attempt, ablation from adjacent structures such as the coronary cusps, coronary venous system, and the septal right ventricular outflow tract should be tried as effective alternative approaches, respectively.
Epicardial approach is an effective alternative strategy in failed cases. We report on a 45-year-old man with VAs
originated from the LVS who underwent an epicardial ablation.
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Introduction
Idiopathic ventricular arrhythmias (VAs) are usually
originated from outflow tract region of right and left
ventricles, respectively.(1) The left ventricular summit
(LVS) is a special triangular region in the epicardial left
ventricular outflow tract bounded by the bifurcation between the left anterior descending and the left circumflex coronary arteries where the great cardiac vein ends
and the anterior interventricular cardiac vein begins.(2)
Due to close proximity to major coronary vessels and
Figure 2. A,B,C
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the presence of epicardial fat in this location, radiofrequency catheter ablation (RFCA) of VAs originating
from the LVS is quietly challenging.(3) In case of failed
ablation attempt in the endocardial aspect of basal left
ventricle (just below the aortic valve), ablation from
adjacent structures such as the left coronary cusp, the
great cardiac vein - the anterior interventricular cardiac
vein junction, and the septal right ventricular outflow
tract should be tried as effective alternative approaches,
respectively.(4-6) As a last and challenging option, an
epicardial approach should be kept in mind in all failed
cases.(7)
Herein, we report on a 45-year-old man with VAs
originated from the LVS who underwent an epicardial
ablation.

Case
A 45-year-old man was referred for catheter ablation of symptomatic idiopathic premature ventricular
contractions (PVCs) exhibiting a left bundle branch
block and inferior axis QRS morphology (Figure 1).
Endocardial activation mapping revealed the earliest
ventricular activation at the left ventricular summit site
where the local ventricular electrogram consisting of
two components connected by a fractionated electrogram preceded the QRS onset by 24 ms (Figure 2A and
3A). Pacing from this site did not produce an excellent
pace map. Irrigated radiofrequency current with a target temperature of 45°C and maximum power output
of 45 W was delivered for 120 s at this site, resulting
in no interruption of the PVCs but a slight change in
the QRS morphology, prolongation of the QRS duration, and appearance of pseudo-delta waves during the
Figure 1.
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PVCs. Then, the right ventricular outflow tract was
mapped. The local ventricular electrogram consisting
of two components connected by a fractionated electrogram preceded the QRS onset by 24 ms, again (Figure
Figure 3. A,B
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2B and 3B). We did not apply radiofrequency ablation
in that site. Lastly, a deflectable 8-F mapping/ablation
catheter that had a 3.5-mm irrigated tip (Thermocool,
Biosense Webster, Diamond Bar, CA) was advanced to
coronary venous system at the great cardiac vein - the
anterior interventricular cardiac vein junction. The local ventricular electrogram preceded the QRS onset by
33 ms (Figure 2C and 3B). Irrigated radiofrequency
current with a target temperature of 45°C and maximum power output of 35 W was delivered for 120 s
at this site, resulting in no interruption of the PVCs.
Therefore, we decided to perform epicardial puncture.
Epicardial mapping via the subxiphoid pericardial
approach was then performed using an irrigated ablation catheter and it revealed the earliest ventricular
activation at the site adjacent to the prior endocardial
ablation site (Figure 4). At this site, the local ventricular electrogram was similar in morphology to that recorded from the endocardial ablation site and preceded
the QRS onset by 48 ms. Pacing from this site produced
an excellent match to the QRS complex of the changed
PVCs. Left coronary artery angiography revealed that
this site was located on the right and upper side of the
left anterior descending coronary artery and more than
2 cm away from that artery (Figure 5). A single application of irrigated radiofrequency current in the

Figure 4.
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power-control mode at 30 W delivered for 60 s at this
site eliminated the PVCs (Figure 6). No complications
occurred.
During a follow-up of more than 6 months, the patient has not experienced any further palpitations and
no VA has been documented on his Holter recordings.

Discussion
Catheter ablation of VAs originating from the LVS
can be challenging, due to close the proximity to critical anatomic structures such as major coronary vessels.
Furthermore, thick epicardial fat may cause inability
to deliver effective radiofrequency lesions.(3,7,8) To deal
with these anatomic obstacles, radiofrequency application from adjacent sites, such as the left coronary cusp
region or coronary venous system may be used after
failed left ventricular endocardial ablation attempts.(4-6)
Figure 5.
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Such a stepwise approach is mandatory in case of VAs
originating from the LVS to achieve success. Proper
evaluation of intracardiac electrograms together with
3-dimensional electroanatomic mapping is especially
helpful in defining the best ablation site.
In our case, we used a stepwise approach to find the
earliest site. We firstly mapped the left ventricle based
on ECG morphology suggesting the left ventricular
origin. Then, coronary cusps, the right ventricle, and
coronary venous system mapped, respectively. After
ablation from adjacent sites failed, we considered a percutaneous epicardial access for mapping and ablation.
It should be kept in mind that, in about two-thirds of
cases, radiofrequency delivery in the epicardial location
might be aborted because of proximity to major epicardial coronary vessels (7). However, in the current case,
we verified safe distance from major coronary vessels
by using coronary angiography. In our case, to demonstrate whether VA originates from typical LVS region
additional scopic views such as left anterior oblique
and right anterior oblique should have been used.
Another possible dilemma during RFCA in the LVS
region is that the presence of epicardial fat at the tissuecatheter interface may reduce ablation success. It was
previously demonstrated that inadequate lesions by radiofrequency energy due to epicardial fat may be overcome with a different source of ablation energy, such as
cryoablation.(9) In rare cases, video-assisted thoracoscopy guided minimally invasive surgical ablation may
be used.(10)
In patients with VAs originating from the LV summit,
the outcome of ablation from both endocardial and epicardial sites may be poor. A stepwise approach to find the
earliest activation site is mandatory to achieve success.

Figure 6.
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