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ABSTRACT
Idiopathic premature ventricular contractions (PVCs) most often occur under or above the semi-lunar valves from the right
ventricular  outflow  tract  and  less  often  from  the  left  ventricular  outflow  tract.  Radio-frequency  ablation  is  mostly  used  for
patients who develop left ventricular dysfunction or intolerable symptoms. Since most of the patients are in the young age
group and ablation has a high success rate with recurrence being relatively low, it can be offered to those symptomatic patients
who want a definitive cure. The use of 3-dimensional (3D) electroanatomic mapping systems helps locate the ablation site. We
report a case of a young man with PVCs coming from a rare site of non-coronary cusp, which was ablated successfully by using
a high-density mapping system.
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INTRODUCTION

Premature ventricular complexes (PVCs) are frequently found
in  the  general  population,  commonly  arising  from  the  right
ventricular  outflow tract  (RVOT)  and left  ventricular  outflow
tract  (LVOT).1  Less  common  sites  include  the  His-Purkinje
system, fascicles, papillary muscle, pulmonary, and atrioven-
tricular valves. Idiopathic PVCs can sometimes be seen in a
repetitive  monomorphic  ventricular  tachycardia  (RMVT)
pattern, characterised by frequent short runs of monomorphic,
non-sustained ventricular tachycardias (VTs).2 LVOT PVCs are
rarely present in the form of RMVT. Radiofrequency ablation
(RFA)  has  been  established  as  an  effective  treatment  for
outflow tract  PVCs.  Aortic  sinus cusps (ASCs),  anterior  sites
around  mitral  annulus  (MA),  and  epicardium  are  the  LVOT
ventricular  arrhythmias  (VAs),  identified  in  the  literature.3

Rhythmia mapping system is a novel, rapid, high-density, non-
fluoroscopic automatic mapping system which has been proved
to be both safe and efficacious.4,5

This case is also one of such cases where LVOT PVC had left
bundle branch block (LBBB) morphology and presented in RMVT
fashion.
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CASE REPORT

A 35-year man presented with complaints of palpitations and
shortness  of  breath  from  2007.  Electrocardiograph  (ECG)
showed PVCs, for  which he was prescribed β-blockers and
calcium-channel  blockers;  but  they  still  persisted.  He
presented  to  us  with  worsening  of  symptoms  with  ECG
showing  ventricular  ectopics  arising  from  LVOT  based  on
LBBB morphology and V2 transition ratio > 0.6 (Figure 1).

Figure 1: Premature ventricular complexes (PVCs) arising from region of
left ventricular (LV) outflow tract (LVOT).

Holter showed a PVC burden of 33% and PVCs occasionally
presented as RMVT form. The 2-D echocardiogram depicted
ejection fraction (EF)  of  55%, and no regional  wall  motion
abnormality was present. His biochemical profile was normal,
the  ETT  showed  runs  of  non-sustained  VTs,  and  coronary
angiogram was normal. Despite using amiodarone and meto-
prolol  for  three  months,  PVCs  did  not  settle,  nor  did  they
decrease in amount, so it was decided to do RFA of the patient.

The RFA was performed under sedation with local anesthesia.
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A  8.5F  basket  mapping  catheter  named  Intellamap  Orion,
deployable  basket  electrode  equipped  with  64  electrodes,
was introduced from the right femoral artery through a 9F
vascular sheath via trans-aortic route. Rhythmia high-density
mapping system was used.

Chamber geometry and electrograms (EGMs) were obtained
by Orion, based on the beat acceptance criteria defined by the
operator. The system incorporated unipolar (max negative dV
/ dt) and bipolar (max amplitude) EGMs for local activation
annotation time. The mapping window was defined to concen-
trate on clinically relevant PVC components. The confidence
mask method (points with bipolar EGM amplitude below the
confidence mask in the immediate area have no color code
and are shown in gray colour) was used to label an area as scar.

Activation mapping and pace mapping were used for PVC local-
isation. The goal was to have the local potential at least 20
milliseconds  in  front  of  the  premature  QRS  wave  and  a
unipolar signal with a QS wave. The earliest activation sites
were then pace mapped in order to find the site of ideal match.
A 12/12 match of the ECG pattern was finally seen at non-coro-
nary aortic cusp anatomically, following which an open irri-
gated tip ablation catheter delivered RFA. This abolished PVCs
but transiently, after which a new activation map was drawn
as shown in Figure 2. A focus close to the same anatomical
area of non-coronary cusp was found. This time, the target was
a potential 33 msec ahead of the PVC on ablation catheter.
Single ablation was done for two minutes, which abolished
PVCs completely.

Figure 2: Left ventricular outflow tract (LVOT) activation map in the LAO
projection.  Red  area  in  the  representative  EGM  marking  the  site  of
earliest activation time (-33 msec) is shown.

Burst pacing in left ventricle, both in the drug-free state and
during continuous infusion of isoproterenol, failed to produce
extra beats. The duration of the procedure was 2.5 hours. Fluo-
roscopy exposure and duration were 200 mGy and 10 minutes,
respectively.  The  procedure  and  post-procedural  in-hospital
course were uneventful and the patient was discharged the
next day. At follow-up at one month, he was asymptomatic and
just 20 PVCs with different morphology from the previous one
were recorded on 24 hours Holter.

DISCUSSION
PVCs are benign in structurally normal hearts, but the risk of
cardiovascular failure, including stroke and mortality, is more
than doubled in some studies.6,7 Idiopathic PVCs generally exit
from RVOT and sometimes from the LVOT.1 The origin of LVOT
VAs are known to exist in near anatomical vicinity.8 The RFA is
considered a safe and effective treatment option for arrhyth-
mias, but caution should be taken when attempting ablation as
sensitive areas are present in this closely packed space.9 The
non-coronary cusps’ (NCC) anatomical location is inferior, poste-
rior and medial in comparison to other coronary cusps while the
right coronary cusp (RCC) is placed anterior to NCC attached to
interventricular  septum,  so  the ECG and electrophysiological
features of ventricular ectopics are similar to those of RCC VAs. In
a study done by Yamada et al., it was observed that ectopics
arising from NCC were rare and QRS morphology of this region
has narrow QRS <150 ms along with an LBBB pattern and a
smaller III / II ratio of 0.65. The present case corresponded to the
NCCVA  characteristics  of  the  QRS  morphologies  previously
reported.10

The anatomical relationship between outflow tracts and neigh-
bouring  cardiac  structures  is  very  important  to  understand.
Since the PVCs can have different exit from the same anatomical
area  as  was  observed  in  our  case,  this  phenomenon  can  be
explained by understanding the aortic root's anatomy and elec-
trophysiological properties of the aortic root. It is known from liter-
ature that ventricular tissue has crescents in the sinuses base,
but in some populations, these extensions could expand beyond
ventricle and arterial junction, and sometimes even to the region
of semilunar valves. These sleeves can have a variable course,
i.e., both oblique or longitudinally spread; they might be contin-
uous or discontinuous and may exist outside the adventitia (epi-
cardially). The arrhythmia focal origin may have different exit
sites  across  the  width  of  the  semilunar  valves  due  to  the
intriguing nature of such myocardial extensions.11

Electroanatomical system can be beneficial in such cases where
one needs to be accurate in identifying the points of ablation,
especially  when  there  are  important  anatomical  landmarks
where ablation can be dangerous or even life-threatening.

PVCs  arising  from  outflow  tracts  are  seen  commonly  in  the
normal  heart.  The  prognosis  of  such  ectopics  is  considered
favourable,  but  there is  potential  for  PVC-related cardiomyo-
pathy or even sudden cardiac arrest. For symptomatic patients,
in  which  catheter  ablation  is  indicated,  the  use  of  mapping
systems help localise sites for successful ablation.
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