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Abstract
Background and Aims: Atrial tachycardia is classified as focal atrial tachycardia or macro-reentrant atrial tachycardia.
Macro-reentrant atrial tachycardia involves large circuit and is also called atrial flutter in which cavotricuspid isthmus
dependent flutter, also called typical atrial flutter is the most common. The aim of this study is to report the efficacy and safety
of catheter ablations of these arrhythmias, for the first time in Nepal.
Methods: This is a retrospective observational study of the patients who underwent electrophysiological study with ablation
for focal atrial tachycardia and typical atrial flutters at Shahid Gangalal National Heart Center (SGNHC) from March, 2015
to February 2020.
Results: Altogether, 49 patients, 27 for focal atrial tachycardia and 22 for typical atrial flutter, underwent electrophysiology
study with intent to ablation. In two patients, atrial tachycardia could not be induced, therefore 25 patients underwent
ablation for atrial tachycardia. Out of 25 patients, the successful ablation achieved in 24 patients (96%) with recurrence
in three patients (12%), with no major complications. Atrial tachycardia more commonly originated from right atrium
than the left atrium (68% vs. 32%). Among 22 patients who underwent cavotricuspid isthmus ablation for typical atrial
flutter; successful ablation achieved in 21 patients (95%) with recurrence in two patients (9%) and a single case of
access site hematoma. Counterclockwise flutter was found to be more common than clockwise flutter (91% vs. 9%).
Conclusion: In SGNHC, the ablations of focal atrial tachycardia and the typical atrial flutter has a high success and low
complication rate.
Keywords: Cavotricuspid Isthmus Dependent Flutter; Focal Atrial Tachycardia; Typical Atrial Flutter.
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Introduction
Atrial tachycardia is classified as focal atrial Tachycardia
(AT) or macro-reentrant atrial tachycardia (MRAT) according to
electrophysiological mechanisms.1 The mechanism of focal atrial
tachycardia (AT) could be of automatic, triggered or micro-reentrant
where as MRAT involves large circuit and also called atrial flutter.2
AT more commonly originates from the right atrium than the left
atrium. In the right atrium, the common sites of origin of AT are

crista terminalis, parahisian region and tricuspid annulus.3, 4 In the left
atrium, the common sites of AT origin are pulmonary vein ostia.4 The
most common type of atrial flutter is typical atrial flutter, also called
cavotricuspid isthmus dependent atrial flutter. Catheter ablation
of focal atrial tachycardia and atrial flutter has become a standard
practice as the first line treatment because of high efficacy and low
complication rate.5,6 Although ablation of other supraventricular
arrhythmias like atrioventricular nodal reentrant tachycardia and
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atrioventricular reentry tachycardia has been previously reported in
Nepal,8, 9 there is no published data regarding the safety and efficacy of
atrial flutter and focal atrial tachycardia ablation in Nepal. Therefore,
this study will be helpful to fill the gap regarding the knowledge of
ablation of these arrhythmias in Nepal.
Methods
Patient Population
This is a retrospective observational study of the
patients who underwent electrophysiological study with
ablation for focal atrial tachycardias and typical atrial flutters at Shahid
Gangalal National Heart Center (SGNHC) from March, 2015 to
February 2020. A single primary operator was involved in the
ablations. The data was collected from the procedural note; the
discharge notes and the electrophysiology follow up log books.
The proforma of each patient was filled with the collected data. The
data was then analysed to evaluate the baseline characteristics, the
immediate outcome including successful ablation and the
complication, and follow up outcome including recurrences and repeat
ablations. The baseline characteristics included age, sex, Left
ventricular ejection fraction (LVEF), localization of atrial tachycardia,
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. Successful
ablation of focal atrial tachycardia was defined as the termination
of tachycardia during ablation and no recurrence at least 30 min
after the last ablation lesion. Successful ablation of atrial flutter was
defined as demonstration of bidirectional block across cavotricuspid
isthmus even after termination of atrial flutter. The follow up outcome
was assessed at one month, three to six months and longer if deemed
necessary.
Inclusion Criteria
All symptomatic patients who had failed antiarrhythmic medicine
or patient preference to ablation or suspected arrhythmias induced
cardiomyopathy underwent catheter ablation.
Electrophysiological Study and Catheter Ablation
Atrial tachycardia ablation procedure was, in general, 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 AT did not develop spontaneously,
it was induced by burst pacing or programmed stimulation from
the high right atrium or coronary sinus. If at was still not induced,
protocols were repeated with isoprenaline infusion. Once induced,
Atrial tachycardia was diagnosed using standard electrophysiological
criteria. 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. Once AT was
induced, electroanatomical mapping of right atrium was done with the

ablation catheter (usually 4 mm tip 6/7 Fr non-irrigated catheter). If
no convincing early signal was found in the right atrium, trans-septal
was performed and the left atrium was mapped. Ablation of right atrial
tachycardia was primarily done with 4 mm tip 6/7 Fr non-irrigated
catheters whereas that of Left atrial tachycardia with the 4 mm tip 7 Fr
Cool Flex (St. Jude Medical, St. Paul, MA, USA) catheter.
Atrial flutter ablation procedure, in general, was as follows:
Three multipolar diagnostic catheters were placed in the His bundle
region, the right ventricle and the coronary sinus. A Halo catheter
was placed in the right atrium. Flutter ablations were generally done
conventionally without a 3D mapping system. Ablation was performed
during tachycardia, if the patient was already in atrial flutter before the
procedure or if the atrial flutter could easily be induced. Otherwise,
ablation was also performed during sinus rhythm. For ablations,
mostly 8mm tip non irrigated catheter were used, irrigated catheter
were used in some cases. A continuous cavotricuspid isthmus (CTI)
line was drawn starting from the ventricular aspect of the cavotricuspid
isthmus till the ablation catheter dropped in the Inferior vena cava.
The clean termination of atrial flutter (if ablation performed during
tachycardia) and the bidirectional block across the CTI was defined as
the successful ablation. For the right sided procedure, Heparin 3000
unit bolus 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
was skewed. Categorical variable was expressed in percentage and
compared with Chi Square. SAS software (version 9) was used for
statistical analysis. This study was approved by the Institutional
Review Board of SGNHC.
Result
From March 2015 till February 2020, a total of 49 patients
underwent an EP study with intent to ablations; 27 patients for focal
atrial tachycardia and 22 patients for typical atrial flutter. Baseline
Characteristics has been shown in table 1.
Table 1: Baseline characteristics:
Focal Atrial
Tachycardia

Atrial Flutter

Patients (No)

25 (2 Excluded
being non Inducible)

22

Mean Age (years)

36

45

Male (%)

10/25 (40%)

17/22 (72%)

LVEF<50% (%)

2/25 (8%)

2/22 (9%)

Use of 3 D Mapping (%)

23/25 (92%)

1/22 (4%)
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Table 2: Localization and outcome of Focal Atrial Tachycardia:
Localizations

No of
Patients

Success- Compliful
cations

Recurrence

Right
Atrium

Cristal

12

11

no

1

Tricuspid
Annulus

3

3

no

0

Parahisian

1

1

no

1

Coronary
Sinus

1

1

no

0

Pulmonary vein
ostium

4

4

no

1

LA body

1

1

no

0

Mitral
Annulus

3

3

no

0

Left
Atrium

Successful Ablation

24/25 (96%)

Recurrence During Follow Up

3/24 (12%)

Repeat Ablation

2/24 (8%)

Successful After Repeat Ablation

2/2

Complication

0/25

Table 3: Types and outcome of Typical Atrial Flutter.
Types

No. of
Patients

Successful Complication

Recurrences

Typical
Counter
Clockwise

20

19

2

Typical
Clockwise

2

2

Groin hematoma-1

no

Successful Ablation

21/22 (95%)

Recurrence During
Follow Up

2/21 (9%)

Repeat Ablation

2/21

Successful Ablation After
Repeat Ablation

2/2

Complications

1/22

0
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function normalising in the majority following successful ablation.
The occurrence of tachycardia induced cardiomyopathy was 8% in
our series; and both the patients had a full recovery of LV function
after successful ablation.
Localization of Atrial Tachycardia
Kistler et al. found that right sided AT occurred in 63% whereas
left sided in 37%.4 In our series, focal AT was found to be originating
from the right atrium in 68% and from the left atrium in 32%, similar
to Kistler study. In the right atrium, the most common site was the
crista terminalis (70%), followed by tricuspid annulus (17%). In
the left atrium, the most common site was pulmonary vein (50%),
followed by mitral annulus (37%), similar to other studies.3,12,13
Efficacy and Safety
The acute success rate of focal atrial tachycardia in several studies
is in between 69 and 100%.14 We have acute success rate of 96%
comparable to other studies. The recurrence rate in our series was
12%, similar to other studies.14, 15 There was no complication noted in
any of the AT ablation cases.
Typical Atrial Flutter
Demograhic Characteristics
The mean age of the patients undergoing typical atrial flutter
ablation was 45 years, with male being more prevalent (72%) similar
to the other studies.16 Most of them were structurally normal heart,
three patients had a known structural heart disease: one post Atrial
septal defect closure, the second with mitral stenosis and the third post
Aotic valve replacement with LV systolic dysfunction. Tachycardia
mediated cardiomyopathy was seen in two patients, one of them had
full recovery and another partial recovery of LV systolic function after
CTI ablation of typical flutter.
Atrial Flutter Type
Majority of our patient (91%) had counterclockwise typical
flutter whereas only 9% had clockwise typical flutter, similar to other
studies.17
Efficacy and Safety
Specter et al performed a systematic review of patients undergoing
typical atrial flutter from 1990 to 2007 and found the single procedure
efficacy rate of 92%, multi-procedure efficacy of 97% with recurrence
rate of 8%.7 In our series, the acute success rate of ablation of typical
atrial flutter was 95% with recurrence rate of 9%. There was no major
complication except one case of access site hematoma.

Discussion
Focal Atrial Tachycardia Demographic Characteristics
The mean age of the patients undergoing focal AT ablation was
36 years. Although studies show that there is no gender variation
in the incidence of focal AT,10 female were more common than
male (60% vs. 40%) in our series, likely due to the effect of small
sample size. All patients had structurally normal heart except two
cases of Left Ventricular (LV) systolic dysfunction who were then
diagnosed to be tachycardia induced cardiomyopathy. Medi et al.11
have described tachycardia mediated cardiomyopathy in up to 10%
of patients undergoing catheter ablation for focal AT, with the LV

Conclusion
In SGNHC, the ablations of focal atrial tachycardia and the typical
atrial flutter has a high success and low complication rate.
Limitations
The main limitation of this study is the small sample size.
Being retrospective observational descriptive study, we cannot
perform analysis for clinical significance. In the future, when we
have bigger sample size, we will consider performing analytical
study as well.
Again because of retrospective study, we do not have data
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regarding the drugs used and left atrial size.
Our basic protocol was to use 4 mm tip 6/7 Fr ablation catheter
for the right sided procedure and St Jude 4 mm tip 7 Fr coolflex
ablation catheter for the left sided procedure. However, in some
difficult right sided ablation cases, we have also used irrigation
catheter, unfortunately, we do not have the data of such patients so
as to correlate with the clinical outcome.
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