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ABSTRACT

Objective: To share our experience of radiofrequency catheter ablation for the treatment of supraventricular
cardiac arrhythmias at our institution

Study Design: Cross sectional study design.

Place and Duration of Study: The study was conducted at Armed Forces Institute of Cardiology & National
Institute of Heart Diseases from January 2014 to January 2016

Material and Methods: In this retrospective single center study, 800 consecutive patients who underwent
radiofrequency ablation were enrolled.

Results: In 536 of the 800 patients the supraventricular tachycardia substrate was an AVNRT (67%), in 236
patients an AVRT (29.5%) and in 28 patients an AT (3.5%). Supraventricular tachycardia was diagnosed 6.6 +
12.1 years and ablated 8.5 + 5.7 years after the first episode of tachycardia. The time interval between the first
occurrence of the tachycardia and the diagnosis was significantly shorter in AVRT (p 0.03) as compared
AVNRT; however, the earlier diagnosis did not lead to earlier ablation. The total procedure duration,
fluoroscopy time and number of RF energy applications for AVNRT were significantly shorter as compared to
AVRT and AT (p 0.001). The overall success rate of radiofrequency ablation is calculated to be 97%. The
complication rate at the time of ablation is reported to be 0.5%.

Conclusion: Radiofrequency catheter ablation has a good success rate and a low complication rate in patients
suffering with supraventricular tachycardia.
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INTRODUCTION

Paroxysmal supraventricular tachycardia
(PSVT) is defined as a regular rapid heartbeat,

accessory AV connections. During orthodromic
supraventricular tachycardia, antegrade
conduction occurs via the AV node, and

which initiates and terminates suddenly. PSVT
may have a variety of electrophysiologic
mechanisms, including atrial tachycardia,
atrioventricular (AV) nodal reentry, and
tachycardia involving an accessory AV
connection. Atrial tachycardia may be reentrant
or may be caused by abnormal automaticity or
triggered activity. AV nodal reentry, in which
the reentrant circuit is confined to the AV node
or the region around the AV node, is the most
common type of PSVT in adults. Orthodromic
supraventricular tachycardia is the most
frequently found tachycardia in patients with
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retrograde conduction occurs via an accessory
AV connectionl. A definitive diagnosis of the
PSVT mechanism usually requires cardiac
electrophysiologic testing. Understanding the
mechanism of PSVT can alter therapy because
the response to antiarrhythmic drugs and
efficacy of catheter ablation for curing PSVT
may differ depending on the PSVT type2.

Oftentimes, these specific PSVTs are
difficult to treat medically due to therapy
refractoriness and associated side effects,
proarrhythmia, cost, and inconvenience.
Therefore, radiofrequency catheter ablation is
the recommended treatment in invasive cardiac
electrophysiology due to its high primary
success rate and low complication rates.
Catheter ablation can be defined as the use of
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an electrode catheter to destroy small areas of
myocardial tissue or conduction system, or
both, that are critical to the initiation or
maintenance of cardiac arrhythmias. Ablation
of SVT targets specific electro-anatomical
substrates which include the slow pathway in
Atrioventricular Nodal Reentry Tachycardia
(AVNRT), the accessory pathway in
Atrioventricular Reentrant Tachycardia (AVRT)
or an ectopic focus in Atrial Tachycardia (AT)3-.

The purpose of this study is to share our
experience regarding the indications, clinical
characteristics of patients, procedural details,
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MATERIAL AND METHODS
Patients

Two years retrospective data has been
retrieved from Radiofrequency catheter
ablation (RFCA) registry. From January 2014 to
January 2016, 800 consecutive patients who
underwent radiofrequency ablation  for
supraventricular tachycardias at our institution
were enrolled in the study. Patients of both
genders and all age groups were considered;
who either had a typical history of a
paroxysmal tachycardia or documented narrow
complex SVT pattern in a twelve lead ECG. The

Table-1: Demographic and clinical characteristics of patients.

S.No Variables

Study participants (N=800)
Male 452 (56.5%) | Females 348 (43.4%)

Demographic characteristics

1 Age (meanzSD) 38.5+11.7 years 41.2 £ 13.9 years
2. Weight (meanzSD) 68.4 + 8.9 kg 59.1+9.8kg
3. Height (meanzSD) 172 £12.3cm 156 + 14.1 cm
4. BMI 225+85 24+7.1
Clinical characteristics

5. Co-morbids

Coronary artery disease

82 (18.1%)

54 (15.5%)

Diabetes Mellitus 29 (6.4%) 31 (8.9%)
Hypertension 37 (8.1%) 21 (6%)
Kidney disease 14 (3%) 8 (2.3%)
6. Symptoms
Paipitations 422 (93.3%) 297 (85.3%)
Fatigue 247 (54.6%) 280 (80.4%)
Chest pain 269 (59.5%) 170 (48.8%)
Dyspnea 105 (13.1%) 124 (35.6%)
7. NYHA class
NYHA class | 346 (76.5%) 225 (64.6%)
NYHA class 1l 86 (19%) 101 (29%)
NYHA class Il 20 (4.4%) 22 (6.3%)
8. LV Ejection fraction
Normal > 55% 414 (91.5%) 323 (92.8%)
Mild 46-55% 27 (5.9%) 17 (4.8%)
Moderate 31-45% 11 (2.4%) 8 (2.2%)
immediate  outcomes and results of study was approved by Institutional Ethical
radiofrequency catheter ablation for the and Review Board (IERB).
treatment of supraventricular cardiac

arrhythmias at our institution.
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Catheter ablation procedure was  absorptive state and all antiarrhythmics were
performed in the cardiac catheterization discontinued for at least five half-lives before
laboratory, on either an inpatient or outpatient the study. Two standard 6F quadripolar

Table-2: Classification of supraventricular tachycardia mechanisms.

S No. | Arrhythmia mechanism Frequency & percentage
1. AVNRT 536 (67%)
e AVNRT (sf) 530
o AVNRT (fs) 6
2. AVRT 236 (29.5%)
o Manifest Accessory pathway
Right mid septal 10
Right posteroseptal 20
Right posterior 11
Right posteriolateral 15
Right lateral (freewall) 10
Right anterolateral 8
Left anterolateral 11
Left lateral (freewall) 25
Left posterolateral 18
Left posterior 13

Left posteroseptal

Concealed Accessory pathway 4
Right mid septal 6
Right posteroseptal 8
Right anterolateral 4
Left anterior 8
Left anterolateral 3

Left lateral (freewall) 15
Left posterior 7
Left posterolateral 6
Left posteroseptal 11
3. Atrial Tachycardia 28 (3.5%)
Table-3: Procedural finding of patients according to supraventricular tachycardia substrates.
All patients Avnrt Avrt At
Variables (n=800) (n=536) (n=236) (n=28) p -value
Mean + sd Mean + sd Mean + sd Meanzsd
From symptoms to diagnosis 6.6+12.1 7.8+15.9 54+7.2 7.0+£8.1 0.03
(yrs)
From symptoms to ablation (yrs) 95+57 10.1+9.7 8.4+6.3 7.9+9.2 0.07
Procedure duration (mins) 101.7 £38.7 92.2 +£30.6 121.3+45.1 120 £59.5 0.001
Fluoroscopy time (mins) 22.8+19.8 19.7 £20.1 36.7 £157 26.7+21.7 0.03
RF applications (number) 8.3+9.5 7.8+8.3 10.6+11.5 7.6+6.9 0.008
RF applications time (number) 4.0+3.7 29+3.0 54146 26128 0.001
Power of RF energy (x103Ws) 7.3+55 59+5.6 10.3+9.7 57+6.8 0.001

basis. Patients received conscious sedation catheters were placed under fluoroscopy
before and during the procedure. The patients  guidance via the right femoral vein in the right
underwent electrophysiology study in the post  ventricular apex and at the bundle of His. One
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7F quadripolar catheter placed in the right
atrium, which was subsequently used as an
ablation catheter. Another 7F quadripolar
catheter was positioned in the coronary sinus
via the left subclavian vein. Programmed atrial
and ventricular stimulation was performed.
Twelve lead surface ECG and bipolar filtered
electrocardiograms (50 — 100 Hz) and unipolar
unfiltered electrocardiograms were recorded
(49.1 - 60.5 Hz). The exact mechanism of
tachycardia was determined by
electrophysiological study including induction
and termination of tachycardia by atrial or
ventricular extra-stimuli, presence of dual AV
nodal physiology, parahisian pacing, retrograde
conduction properties during ventricular
pacing and advancement of the atrial
electrogram after ventricular extra-stimulus
delivered during His refractoriness. Successful
ablation was defined as the non-reinducibility
of the native tachycardia and the loss of the
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Our analysis included all patients entering
the electrophysiology laboratory for catheter
ablation, regardless of whether ablation was
performed. Continuous data were expressed as
median and mean along with standard
deviation values. Proportions were expressed as
percentages with confidence intervals of 95%.
Different groups were compared with either
chi-square test or a non-parametric Fisher’s
exact test. Similarly groups of continuous
variables were compared by using student’s t-
test or a non-parametric Wilcoxon - Mann -
Whitney test.

RESULTS

During the 2 years period, 800 consecutive
ablation procedures for paroxysmal SVT were
performed. There were 452 (56.5%) males and
348 (43.4%) females. The age range was 16 — 77
years and mean age was 40.0 + 15.3years. The
mean age for males was 38.5 + 11.7 years and
41.2 + 13.9 years for females with a mean body

delta wave in manifest WPW syndrome.
. . weight of 68.4 + 89 kg and 59.1 + 9.8 k
Subsequently,  further electrophysiological gnt 9 9
. - . . respectively. There was a reasonable
testing for additional tachycardias, which could . s . .
presentation of comorbidities, including
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Figure-: Success rate of radiofrequency ablation.

potentially have been masked by the now
ablated primary tachycardia, was performed.
The aforementioned endpoints were repeatedly
evaluated with isoprenaline infusion for 30
minutes after ablation.

Statistical Analysis
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coronary artery disease (17%), diabetes (7.5%),
hypertension (7.2%) and abnormal renal
function (2.7%). The most common presenting
complaints of PSVT included palpitations
(89.8%), fatigue (65.8%), chest pain (54.8%) and
dyspnea (28.6%). Demographic and basic



clinical characteristics of patients are shown in
table-1

In 536 of the 800 patients the SVT substrate
was an AVNRT (67%), in 236 patients an AVRT
(29.5%) and in 28 patients an AT (3.5%) as
shown in table-2. Significant difference was
observed regarding the time interval between
the first occurrence of tachycardia, its diagnosis
and the year of ablation. SVT was diagnosed 6.6
+ 12.1 years and ablated 8.5 £ 5.7 years after the
first episode of tachycardia. The time interval
between the first occurrence of the tachycardia
and the diagnosis was significantly shorter in
AVRT (p 0.03); however, the earlier diagnosis
did not lead to earlier ablation. Procedural
details including the total procedure duration,
the number of RF energy applications, the
fluoroscopy time, and the power of energy
applications are summarized in table-3 for each
substrate of SVT. There was a significant
difference in the mean procedural time between
patients with AVNRT and AVRT (92.2 + 30.6 vs
121.3 £ 45.1 minutes, p 0.001). Similarly,
fluoroscopy time and number of RF energy
applications in AVNRT were significantly
shorter as compared to AVRT and AT (p 0.001).
776 of 800 patients with SVT were successfully
ablated and had no inducible arrhythmia after
the ablation and had intact AV conduction. The
overall success rate of radiofrequency ablation
is calculated to be 97.3% as shown in figure 1.
Success rate for AVNRT, AVRT and AT was
calculated to be 98.6%, 97% and 64.2%
respectively.

The complication rate at the time of
ablation was 0.5%. Seven of the 380 patients had
complications related to the ablation procedure.
Transient AV block developed in 3 patients
which was recovered lately, while complete
heart block occurred in 4 patients which
required insertion of permanent pacemaker
device. The rate was lowest for AVRT (0.84%)
and highest for AVNRT (0.93%). After ablation,
patients were followed for a median of 18
months (range, 12 to  24). Serial
echocardiograms showed no damage to the
valvular apparatus. No patient had recurrence
of supraventricular tachycardia or any other
type of arrhythmia on electrocardiography.
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DISCUSSION

Radiofrequency ablation of AVNRT, AVRT
and AT has become the first line therapy for
patients with recurrent episodes of SVT. Acute
and long term success with respect to primary
electrophysiology outcome is well documented
in literature™!l, Likewise, results of our study
show that catheter ablation is effective and safe
treatment for PSVT. The most common
substrate of SVT that required radiofrequency
catheter ablation was AVNRT, followed by
AVRT and AT. 800 patients were treated with
radiofrequency catheter ablation and
tachycardia could no longer be induced and AV
conduction was preserved in 776 patients. The
immediate success rate observed in our study is
97%. Success rate for AVNRT, AVRT and AT
was calculated to be 98.6%, 97% and 64.2%
respectively. According to various studies the
success rate of catheter ablation ranges from 82
—90%6.12.13, It has also been reported that despite
of successful ablation, new arrhythmia can arise
in the long term and it can involve any pathway
location and mechanism of tachycardia4.

Total time required to complete
radiofrequency catheter ablation procedure is
guite variable in various studies, but there is a
general trend of shorter procedural duration for
AVNRT as compared to AVRT?2, Similar trend
has been observed in our study with a
significant difference in the mean procedural
time between AVNRT and AVRT (92.2 £ 30.6 vs
121.3 £ 45.1 minutes, p = 0.001. Likewise, it is
reported that a lesser number of radiofrequency
energy applications are required for successful
ablation of AVNRT as compared to AVRTZ,
Results of our study are also in line with these
finding as a significantly lower number of
radiofrequency energy application have been
recorded for AVNRT compared to AVRT
(7.8 £ 83 vs 10.6 £ 11.5 minutes, p = 0.008).
Literature shows a higher mean fluoroscopy
time for AVRT ablation as compared to
AVNRT, supporting results of our study where
mean fluoroscopy time for AVRT is recorded to
be 36.7 £157 minutes as compared to AVNRT
19.7 = 20.1 minutest’.i8,  Periprocedural
complication rates following radiofrequency
ablation have ranged from 1% to 8% in some



studies. In our study, we had a lower
complication rate which included heart block
(0.5%) requiring insertion of permanent
pacemaker19-23,
CONCLUSION

Radiofrequency catheter ablation has a
good success rate and a low complication rate
in patients suffering with supraventricular
tachycardia.

CONFLICT OF INTEREST

This study has no conflict of interest to
declare by any author

REFERENCES

1. Calkins H, Yong P, Miller JM, Olshansky B, Carlson M, Saul JP et al.

Catheter ablation of accessory pathways, atrioventricular nodal

reentrant tachycardia, and the atrioventricular junction: final results of a

prospective, multicenter clinical trial. Circulation. 1999;99(2):262-270.

. lturralde TP, Colin LL, Kershenovich S, Gonzalez HIA. Radiofrequency
ablation in the treatment of tachyarrhythmias: Experience concearning
1000 consecutive patients. Gac Med Mex. 1999;135:559-575.

. Zipes DP, Calkins H, Daubert J., Ellenbogen KA, Field ME, Fisher JD et
al. 2015 ACC/AHA/HRS Advanced Training Statement on Clinical
Cardiac Electrophysiology (A Revision of the ACC/AHA 2006 Update
of the Clinical Competence Statement on Invasive Electrophysiology
Studies, Catheter Ablation, and Cardioversion). Heart Rhythm.
2016. 13(1), e3-e37.

. Patel NJ, Patel A, Patel N, Solanki S, Deshmukh A, Dhaduk G et al.
Racial and Insurance disparities in Paroxysmal Supraventricular
Tachycardia Ablation. Circulation. 2014;130(Suppl 2):A17883.

. Cosedis NJ, Johannessen A, Raatikainen P, Hindricks G, Walfridsson H,
Kongstad O et al. Radiofrequency ablation as initial therapy in
paroxysmal atrial fibrillation. New England Journal of Medicine.
2012;367(17):1587-1595.

. Meissner A, Stifoudi |, Weismdller P, Schrage MO, Maagh P, Christ M
et al. Sustained high quality of life in a 5-year long term follow-up after
successful ablation for supra-ventricular tachycardia. Results from a
large retrospective patient cohort. International journal of medical
sciences. 2009;6(1):28-36.

. Schlapfer J, Fromer M. Late clinical outcome after successful
radiofrequency ablation of accessory pathways. Eur Heart J. 2001;22:605-
609.

. Gaita F, Montefusco A, Riccardi R, Scaglione M, Grossi S, Caponi D et al.
Acute and long-term outcome of transvenous cryothermal catheter
ablation of supraventricular arrhythmias involving the perinodal region.
J Cardiovasc Med. 2006;7:785-792.

Pak Armed Forces Med J 2016; 66(Suppl):S57-62

9. Weerasooriya R, Jais P, Hocini M, Scavee C, MacLe L, Hsu LF et al.
Effect of catheter ablation on quality of life of patients with paroxysmal
atrial fibrillation. Heart Rhythm. 2005;2:619-613.

10.Delise P, Sitta N, Bonso A, Coro L, Fantinel M, Mantovan R et al. Pace
mapping of Koch’s triangle reduces risk of atrioventricular block during
ablation of atrioventricular nodal reentrant tachycardia. J Cardiovasc
Eelectrophysiol. 2005;16:30-35.

11.Maggi R, Quartieri F, Donateo P, Bottoni N, Solano A, Lolli G, Tomasi C,
Croci F, Oddone D, Puggioni E, Menozzi C, Brignole M. Seven-year
follow-up after catheter ablation of atrioventricular nodal re-entrant
tachycardia. J Cardiovasc Med 2006;7:39-44.

12.Krause, U., Backhoff, D., Klehs, S., Kriebel, T., Paul, T., & Schneider, H.
E. (2015). Catheter ablation of pediatric AV nodal reentrant tachycardia:
results in small children. Clinical Research in Cardiology, 1-8.

13.Wang, P. J., & Cheng, Z. (2013). How to Perform Radiofrequency and
Cryoablation Ablation for AV Nodal Reentrant Tachycardia. Hands-On
Ablation: The Experts' Approach, 51.

14.Kimman GP, Bogaard MD, van Hemel NM, van Dessel PF, Jessurun ER,
Boersma LV. Ten year follow-up after radiofrequency catheter ablation
for atrioventricular nodal re-entrant tachycardia in the early days
forever cured, or a source for new arrhythmias?. Pace. 2005;28:1302-
1309.

15.Liew R, Baker V, Richmond L, Rajappan K, Gupta D, Finlay M et al. A
randomized-controlled trial comparing conventional with minimal
catheter approaches for the mapping and ablation of regular
supraventricular tachycardias. Europace. 2009;11(8):1057-64.

16.Xu D, Yang B, Shan Q, Zou J, Chen M, Chen C et al. Initial clinical
experience of remote magnetic navigation system for catheter mapping
and ablation of supraventricular tachycardias. Journal of interventional
cardiac electrophysiology. 2009;25(3):171-174.

17.Stabile G, Bertaglia E, Senatore G, De Simone A, Zoppo F, Donnici G et
al. Catheter ablation treatment in patients with drug-refractory atrial
fibrillation: a prospective, multi-centre, randomized, controlled study
(Catheter Ablation for the Cure of Atrial Fibrillation Study).European
heart journal. 2006;27(2):216-221.

18.LEE PC, Hwang B, CHEN SA, Tai CGT, Chen YJ, Chiang CE, et al. The
results of radiofrequency catheter ablation of supraventricular
tachycardia in children.Pacing and clinical electrophysiology.
2007;30(5):655-661.

19.Cappato R, Calkins H, Chen SA. Worldwide survey on the methods,
efficacy, and safety of catheter ablation for human atrial fibrillation.
Circulation. 2005;111:1100-5.

20.Bertaglia E, Zoppo F, Tondo C. Early complications of pulmonary vein
catheter ablation for atrial fibrillation: a multicenter prospective registry
on procedural safety. Heart Rhythm. 2007;4:1265-71.

21.Ellis ER, Culler SD, Simon AW, Reynolds MR. Trends in utilization and
complications of catheter ablation for atrial fibrillation in Medicare
beneficiaries. Heart Rhythm. 2009;6:1267-73.

22.Bohnen M, Stevenson WG, Tedrow UB, et al. Incidence and predictors of
major complications from contemporary catheter ablation to treat
cardiac arrhythmias. Heart Rhythm. 2011;8(11):1661-6.

23.Belhassen B, Glick A, Rosso R, Michowitz Y, & Viskin S. Atrioventricular
block during radiofrequency catheter ablation of atrial flutter: incidence,
mechanism, and clinical implications. Europace. 2011;13(7):1009-14.

S62



