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Abstract

Background: Idiopathic ventricular arrhythmia (IVAs) is defined as premature ventricular complexes (PVCs), nonsustained 
ventricular tachycardia or sustained ventricular tachycardia (VT) in the absence of obvious structural heart disease. Catheter 
ablation has become an established treatment strategy for wide varieties of idiopathic ventricular arrhythmias. The aim of this 
study is to report the efficacy and safety of catheter ablation of idiopathic ventricular arrhythmias, for the first time in Nepal.
Methods: This is a retrospective observational descriptive study of all patients who underwent electrophysiological study 
and radiofrequency catheter ablation for IVAs from March, 2015 to February 2020 at Shahid Gangalal National Heart center 
(SGNHC).
Results: Altogether 101 patients underwent an EP study with intent to ablations for idiopathic ventricular arrhythmias. In 
13 patients, ventricular arrhythmias were not present on the procedure day and also could not be induced in the lab, therefore 
ablation was performed in 88 patients only. RVOT was the most common site of these arrhythmias comprising 51% of all 
cases, followed by fascicular VT (34%) and basal left ventricular IVAs (15%). Out of 88 patients, the acute success of 7 
patients could not be assessed because of very infrequent PVCs. Out of remaining 81 patients, acute success achieved in 77 
patients (95%). Recurrence occurred in 9 patients (10.7%) and 4 patients underwent repeat ablation giving rise to over clinical 
success during follow up in 78 patients (88.7%). There were two major complications, one pulmonary embolism and another 
cardiac tamponade both managed successfully. 
Conclusion: This single-center single operator study demonstrates that catheter ablation of idiopathic ventricular arrhythmias 
has a high success and low complication rate. 
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Introduction
Idiopathic ventricular arrhythmia (IVAs) is defined as premature 

ventricular complexes (PVCs), nonsustained ventricular tachycardia 
or sustained ventricular tachycardia (VT) in the absence of obvious 
structural heart disease1,2. IVAs can occasionally occur in the presence 
of structural heart disease, but it is not related to the ventricular 
substrate. IVAs most commonly occur from outflow tract, and right 
ventricular outflow tract origin (RVOT) is more common than left 
ventricular outflow tract (LVOT).1,3 In LVOT, the most common site 
of origin is aortic root, followed by other structures like aortomitral 
continuity, mitral annulus and epicardial origin like LV summit.4  
IVAs can arise from the Purkinje network, most commonly from 
the left posterior fascicle followed by the anterior, septal fascicles 
and papillary muscles5,6. Usually IVAs, in the absence of heart 
disease, are benign with good long term prognosis7. However 
some patients are highly symptomatic and warrant treatment8. It 

has also been recognized that frequent ventricular ectopics, if not 
treated, may lead to reduction in LV function, called PVC induced 
cardiomyopathy8. A study indicates that in patients with PVCs 
cardiomyopathy, the median PVCs burden was 24% but it can be 
as low as 10%9. Antiarrhythmic medicines  can be unsuccessful in 
many patients due to lower efficacy and intolerance10. Therefore, 
catheter ablation has become an established treatment strategy for 
wide varieties of idiopathic ventricular arrhythmias (IVAs). Catheter 
ablation is recommended in patients with symptomatic ventricular 
arrhythmias if antiarrhythmic medical therapy has been failed or 
not been tolerated, or if patient does not want medication or if there 
is development of PVCs induced cardiomyopathy11. Moreover, 
catheter ablation is preferable to antiarrhythmic medicine in PVCs 
from RVOT because of very high success rate of 80-95% with low 
complication rate12-14. Similarly, ablation of idiopathic sustained VT 
is also preferable to medicine as being more definite treatment with 
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high efficacy and low complication rate12, 15.  In a multicenter cohort 
study, it was found that the only significant predictor of continued 
clinical success during follow up was RVOT PVCs location16.

There is no knowledge and published data regarding catheter 
ablation of IVAs in Nepal. Since 2015, we have been routinely 
performing catheter ablation of idiopathic VAs which led us an 
opportunity to report a single centre experience on the outcome 
of catheter ablation of IVAs in Nepal. This study will provide the 
insights from the early experience of catheter ablation of IVAs.  

 
Methods

Patient population: This is a retrospective observational 
descriptive study of all consecutive patients who underwent 
electrophysiological study and radiofrequency catheter ablation for 
IVAs from March, 2015 to February 2020 at Shahid Gangalal National 
Heart center (SGNHC).  A single primary operator was involved in 
the ablations.  The data was collected from the procedural notes, 
the discharge notes and electrophysiology log books. A proforma 
of each patient was filled up with the collected data. The data was 
then analyzed to evaluate the baseline characteristics, the immediate 
outcome including non-inducible ventricular arrhythmias in the lab, 
the acute success, the acute success not clear due to very infrequent 
PVCs, and the complications. The follow up outcome included 
the recurrences, the repeat ablations and the clinical success. The 
baseline characteristics included age, sex, left ventricular ejection 
fraction (LVEF), types of ventricular arrhythmias like premature 
ventricular complexes or non-sustained/sustained ventricular 
tachycardia, localization of ventricular arrhythmias, types and 
use of 3D mapping system. The presence of structural heart 
disease was evaluated by 12 lead electrocardiogram, transthoracic 
echocardiogram, and exercise stress test if deemed necessary. 
Coronary angiogram and cardiac magnetic resonance imaging 
(MRI) were occasionally done if coronary artery disease or scar 
related ventricular arrhythmias(VA) were suspected. The site of VAs 
origin was categorized as RVOT, LV base (Aortic root, Aortomitral 
continuity, mitral annulus, LV summit) and left fascicles (anterior 
and posterior fascicles) based on successful ablation site.  Successful 
ablation of ventricular arrhythmias was defined as termination of 
sustained VT or elimination of PVCs/NSVT during ablation with 
no recurrence at least 30 mins after the last ablation. The follow up 
outcome was assessed at one month, 6 months to 1 year, and longer 
if deemed necessary. For evaluating the outcome, holter was done at 
least once during follow up and  repeated if deemed necessary. The 
clinical success was defined as no recurrence of VT or at least 80% 
decrease in PVCs burden after first or repeat ablation. 16

Inclusion criteria: 
1. Symptomatic PVCs with failed antiarrhythmic medicine
2. Symptomatic PVCs with intolerable to antiarrhythmic 

medicine.
3. Symptomatic PVCs with patient preference in favor of 

ablations. 
4. Suspected PVC- induced cardiomyopathy.

Exclusion criteria: VAs suspected due to structural heart disease.

Electrophysiological study and catheter ablations: In general, 
the procedure was done as follows. Four multipolar electrode catheters 
were placed in the high right atrium, the His bundle region, the right 
ventricle and the coronary sinus, respectively for the recording of 
endocardial electrograms and programmed stimulation. If there were 
no PVCs or VTs at baseline, they were  induced by burst pacing 
or programmed stimulation from the RV apex or RVOT. If still not 
inducible, protocols were repeated with isoprenaline infusion. The 
ablation of initial few cases were done conventionally without 3D 

mapping system, which was not available in Nepal at that time. The 
EnSite NavX system (St Jude Medical, St Paul, Minnesota, USA) was 
used for 3D mapping in rest of the cases. Electroanatomical mapping 
was done with the ablation catheter (usually 4 mm tip 6/7 Fr non-
irrigated catheter). Activation mapping was primarily performed to 
find the earliest site and complimented with pace mapping. When 
activation mapping was not possible because of very infrequent VAs, 
pace mapping was done to find the target ablation site. Ablation of 
right VAs was primarily done with 4 mm tip 6 or 7 Fr non-irrigated 
catheters(St jude medical or J & J) whereas that of left VAs with the 
4 mm tip 7 Fr Cool Flex catheter (St. Jude Medical, St. Paul, MA, 
USA). For the right sided procedure, intravenous bolus of heparin 
3000 units was given without ACT monitoring, where as for the left 
sided procedure, bolus 3000 heparin with additional dose to keep 
ACT 250-300 seconds was given.

Statistical Analysis: Continuous variable was expressed as 
mean ± standard deviation or median and interquartile range if data 
is skewed. Categorical variable was expressed in percentage. SPSS 
software was used for statistical analysis. This study was approved 
by the Institutional Review Board of SGNHC.

Results
From March 2015 till February, 2020, altogether 101 patients 

underwent an EP study of idiopathic ventricular arrhythmias with 
intent to ablations. In 13 patients, ventricular arrhythmias were not 
present on the procedure day and could not be induced in the lab, 
therefore, ablation was performed in 88 patients only. The baseline 
characteristics are shown in table 1. 

Table 1: Baseline characteristics

Patients(No) 101

Age( yrs in mean ± SD) 38 ±14

Age(yrs in range) 7 to 77

Male(%) 50/101(49.5%)

LVEF<50%(%) 8/90(8.8%)

Sustained VT 36/101(35.6%)

NSVT(%) 10/101(9.9%)

PVCs(%) 55/101(54.5%)

Ventricular arrhythmias present 
or was  inducible for mapping 88/101(87%)

Suspected IVAs induced 
cardiomyopathy 8/90(8.8%)

Site of origin of VAs

RVOT 45/88 (51.1%)

LV Base 13/88 (14.8%)

Fascicular VT 30/88 (34.1%)

Out of 88 patients, 7 patients had very infrequent PVCs at 
baseline, even with isoprenaline infusion.  In these patients, ablation 
was done based on pace map only, and thereby acute success could 
not be assessed at the end of the procedure. For remaining 81 
patients, there was a reasonable frequency of VAs  for activation 
mapping and acute success could be assessed. The outcome data has 
been shown in table 2.
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Table 2: Outcome data: Main Findings
Acute success could not be 
assessed 7/88(7.9%)

Overall acute success 77/81(95%)
Recurrence in patients who had 
acute success 6/77(7.7%)

Recurrence in patients whose 
acute success could not be 
assessed

3/7(42.8%)

Overall recurrence 9/84(10.7%)
Repeat ablations  4 
Successful after repeat ablation 3/4
Overall clinical success during 
follow up 78/88(88.6%)

Improvement of LV function in 
IVAs induced cardiomyopathy  6/8(75%)

 Complications 2/101(1.9%)
Pericardial tamponade 1
Pulmonary embolism 1
Mortality 0

Table 3: Outcome data based on different locations

Locations

RVOT 
region

LV basal 
region

Fascicular 
VT

No. of patients 45 13 30

LV dysfunction 
(LVEF<50%) 5 1 2

Mean age (Years) 41 ±14 40 ±20 29 ± 11

Male 16(35.5%) 8(61%) 23(76.6%)

Acute success could not 
be assessed 6 1 0

Acute success 38/39 
(97.4%)

10/12 
(83.3%) 29 (96.6%)

Recurrence 5(11.3%) 1(9%) 3(10%)

Successful after Repeat 
ablations 2/2 0/1 1/1

Overall clinical success 41(91%) 10(76.9%) 27(90%)

Complication 2

Table 4: Location of Ventricular arrhythmias

Location

RVOT

Anteroseptum 25

Postero-septum 14

Mid septum 1

Posterior free 
wall 3

Parahisian 2

Total 45

LV basal

Aortic cusps 5

Aortomitral 
continuity 3

LV summit 3

Mitral Annulus 1

Bundle branch 
reentry VT 1

Total 13

Fascicular VT

Posterior 
Fascicle 28

Anterior Fascicle 2

Total 30

Discussion
Baseline Characteristics: The most common clinical 

presentation of IVAs was premature ventricular complexes (PVCs) 
being 54%. RVOT was the most common site of these arrhythmias 
comprising 51% of all cases. Our findings are consistent with the 
previous studies1,3,17. RVOT IVAs were more common in female 
patients (64.5%) whereas fascicular VT were more common in male 
patients (76%). There was more or less equal distribution of male 
and female patients in case of LV basal IVAs (8 male and 6 female). 
Patients with fascicular VT were relatively younger compared to 
RVOT and LV basal IVAs (Mean age: 29 vs 41/40 years). Our report 
is consistent with the previous studies which shows that gender and 
age difference exists between different IVAs18. 

Main findings: In 7 patients, acute success could not be 
assessed due to very infrequent PVCs. Acute success was assessed in 
remaining 81 patients out of which 77 patients achieved acute success 
(95%). Out of 77 cases with acute success, recurrence occurred in 
6 patients (7.7%), whereas in other 7 patients whose acute success 
could not be assessed, recurrence occurred in 3 patients (44.8%), 
overall recurrence being 10.7%. Repeat ablation was performed in 4 
patients out of which successful ablation was achieved in 3 patients. 
Thus, the overall clinical success after repeat ablations during 
follow up period was 88.6%.  Our result is comparable to a large 
multicentre study which showed their acute success rate of 84% and 
clinical success rate of 71%.16 We have data of baseline echo in 90 
patients only, and IVAs induced cardiomyopathy was found in 8 
patients (8.8%) out of which 6 patients (75%) had improvement in 
LV function after successful ablation. Clinical studies have reported 
the diagnosis of PVCs induced cardiomyopathy in 9%–30% of 
patients referred for PVC ablation9,16,19. Prevalence of IVAs induced 
cardiomyopathy in our patient population seems less than the other 
studies, likely because of skewed data due to small sample size, 
missed echo data and referral bias . Moreover, we have 2 patients 
with incessant fascicular VT who presented with heart failure with 
severe LV systolic dysfunction, both of them had full recovery of LV 
function after successful ablation. Interestingly, both patients were 
children, age being 7 and 9 years respectively. Automated atrial 
tachycardia20 and permanent junctional reciprocating tachycardia21 

has been well known to be the common cause of tachycardia 
induced cardiomyopathy in children, however incessant fascicular 
VT leading to cardiomyopathy has been rarely reported in the 
literature22-24.  Little is known about the pathophysiology of incessant 
nature of tachycardia. A focal fibrosis not related with ischemia 
or myocarditis in close proximity to the left posterior fascicle was 
presumed to be the possible cause of the incessant behavior in a few 
isolated case of fascicular VT 25.
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There were 2 major complication observed, both in patients 
with fascicular VT ablation, one was pulmonary embolism which 
recovered after the conservative management and another pericardial 
tamponade that required emergency pericardiocentesis. There was 
no mortality in our case series.

Outcome based on different locations: The success rate of 
ablation seems to be better in RVOT IVAs and fascicular VT as 
compared to LV basal IVAS; Acute success was 97% for RVOT and 
96.6 % for Fascicular VT whereas only 83.3% for LV basal IVAs. 
Similarly, the overall clinical success during follow up was 91% 
for RVOT, 90% for fascicular VT and only 76.9 % for LV basal 
IVAs. Our report is similar to several other studies which showed 
that RVOT IVAs and Fascicular VT has better ablation outcome 
compared to LV basal IVAs. 12, 16

Location of ventricular arrhythmias: In RVOT, the most 
common site was antero-septal RVOT (55%), followed by postero-
septum (31%). In LV basal IVAs, most common site was aortic cusps 
followed by aortomitral continuity and LV summit. In Fascicular 
VT, posterior fascicle was more common than anterior fascicle (93% 
vs 7%). Our report is similar to several previous studies.3,4,5,6

Limitation
1. This is a single center single operator study.

2. We do not have data of the antiarrhythmic medicine used. 

3. We also do not have data on amount of PVC burden to 
correlate with the PVCS induced cardiomyopathy.

4. Due to  small number of patients in LV basal groups, the 
findings might not be very reliable due to skewed data.

5. Our study is basically an observational descriptive study. 
Comparison between different site of ventricular arrhythmias 
with regards to age, gender and outcome using  statistical 
significance test  is out of scope of this study. 

Conclusion
This single-center single operator study demonstrates that 

catheter ablation of idiopathic ventricular arrhythmias has a high 
success and low complication rate. 
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