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Background: Radiofrequency catheter ablation is a curative modality of treatment for paroxysmal
supraventricular tachycardia. The aim of our study was to evaluate our experience of electrophysiology
procedures and radiofrequency ablation in atrioventricular reciprocating tachycardia (AVRT).
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Methods: All patients undergoing cardiac electrophysiology and radiofrequency ablation procedures
during the period from July, 2019 to July, 2021 at Department of Cardiology, Evercare Hospital, Dhaka
were included in this study. The study analyzed 141 patients of among them 75(53.2%) patients were
male and 66(46.8%) were female.

Results: Patients who came with AVRT, 91 (65%) had concealed and 50 (35%) had manifested. The
overall short term success rate was 99 %. There was no difference in the success rates between the
younger and older patients. Complication rate is lower side of the spectrum, which is 1.4% (four patients).

Conclusion: Radiofrequency ablation is a safe and successful treatment modality for patients with

atrioventricular reciprocating tachycardia in this real - world study.

Introduction:

Atrioventricular reciprocating tachycardia (AVRT)
is a macro reentrant tachycardia that needs an
accessory pathway to bypass the conventional
conduction system. It has a circuit that consists of
two different paths comprising of the regular
conduction system through the AV node and an
accessory pathway that enables communication
between the atrium with the ventricle. AVRT is
associated with the Wolf Parkinson White

(Cardiovasc j 2022; 15(1): 20-25)

syndrome. AVRT is the second common type of
paroxysmal supraventricular tachycardia
(PSVT).!

An electrophysiological study (EPS) and
radiofrequency ablation (RFA) is recommended for
patients with documented symptomatic AVRT.
RFA has been shown to be effective and safe, with
a success rate exceeding 90- 95% in patients with
atrioventricular reentrant tachycardia (AVRT)
due to accessory pathways (AP).2-> Complications
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associated with these ablative procedures occur
at a low incidence of 2-5%.6.7

Fig.-1: Different location of accessory pathway.

Methods:

This was a retrospective observational study
performed over a period of 2 years from July, 2019
to July, 2021 at Department of Cardiology,
Evercare Hospital, Dhaka.

The electrophysiology study and ablation
procedures were classified according to the
arrhythmias induced using standard electro-
physiological techniques and definitions. The
arrhythmia types include AV reentrant
tachycardia involving an AP, either concealed or
manifested and their location. Ablation procedures
were performed using standard mapping and
ablative techniques. In greater than 99% of cases,
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radiofrequency was the energy source applied
through a 4 mm tip ablation catheter. For 3D
ablation an irrigated catheter was used.
Radiofrequency energy was typically delivered at
a power required to achieve a set temperature of
50° C- 65° C. Radiofrequency energy was applied
for 30 s to 2 min during continuous electro-
cardiography, intracardiac electrogram
monitoring and intermittent fluoroscopic
monitoring. In complex cases electro-anatomic
three-dimensional (3D) mapping catheter
navigation systems (NavX, St Jude Medical) was
used.

Patients were brought to the electrophysiology
laboratory at least 4 hours in a fasting state.
Catheters were introduced via femoral route
majority of the time. Coronary sinus access was
routinely performed with a deflectable decapolar
catheter. Quadripolar catheters were placed in
right atria, his and right ventricle (Fig 2). Detailed
electrophysiological evaluation was performed
using standard stimulation and recording
techniques to establish the diagnosis and identify
the appropriate ablation site.

The transseptal approach was routinely used for
left-sided APs. Right-sided APs were approached
via the femoral veins using the antero-posterior
or left anterior oblique view. For complex
arrhythmias like previously failed RFA and post
RFA recurrent SVT, 3D electro-anatomic mapping

AT
o

Fig.-2: Catheter placement in RA, RV, coronary sinus and his region. and Fig 3: RFA in septal pathway.
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Fig.-3: 3D mapping and ablation.

was used by NavX systems (Fig 4). Patients were
routinely monitored for 24 h after the procedure.
A 12- lead electrocardiogram was obtained before
discharge.

Acute ablation success was defined as follows:

+ AV reentry - absence of antegrade and/or
retrograde AP conduction.

Adverse outcomes and follow-up:

The patients were followed up after procedure for
any adverse outcome in hospital and outpatient
visits. Outcome variables were comprised of
hematoma/hemorrhage, deep vein thrombosis,
cardiogenic shock, hypotension, atrioventricular
block, arrhythmia, recurrence, stroke/TIA, MI/
ischemia, pericardial effusion, heart failure and
death. Complications were grouped into the
following three categories according to the
seriousness or permanence of the event:

1. Major or life-threatening complications: death,
myocardial infarction, embolic stroke
involving transient or permanent neurological
alteration, persistent unintentional heart
block (second- or third-degree) and pericardial

effusion with tamponade.

Serious complications: deep venous thrombosis,
heart failure, arrhythmia, pericardial effusion
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requiring drainage, cardiogenic shock and
transient heart block.

Minor complications: infection, hematoma,
hypotension and pericardial effusion without
tamponade.

Statistical analysis:

Results are presented as the number of procedures
performed, percentages and mean +SD where
appropriate.

Results

In this study, total population is 141, among them
75(53.2%) patients are male and 66(46.8%) female
(Fig 5). Fig 6 is showing types of pathways- 91
(65%) manifest and 50 (35%) concealed. AVRT
presents in male predominantly but no significant
difference. The mean age group of patients was
40 + 15 years. Table I is showing location of
accessory pathways. Among accessory pathways,
most prevalent ones found in this study were right
posteroseptal and left lateral AP. Location and
different types of APs are shown in figure 6.

The overall acute success rate is 99.3 % (Table II).
There was no difference in the success rates
between the younger and older patients. Only one
failed case and 5 late recurrences of pre-excitation
were found.
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Fig.-4: Pie diagram showing sex distribution of
the study patients.

The incidence of complications is given in Table
III. Two patients (1.4%) had complications,
including zero major, one serious and one minor
complications (Table III). Among patients
undergoing ablation, only one patient had a
hemorrhagic shock during procedure requiring a
blood transfusion. Recurrence of AVRT within 1

Fig.-5: Circle diagram showing concealed vs.
manifested distribution of the study patients.

year occurred in five patients with accessory
pathway, two were located in right posteroseptal,
one in coronary sinus, left posteroseptal region and
last one had a multiple pathway. All patient’s
procedure were done via femoral except one, in
which right internal jugular vein was chosen due
to interrupted inferior vena cava.

Table-1
Distribution of Accessory pathway (N=141).
Serial Location of pathway Concealed (%) Manifested (%) Total (%) (%)
1. Left Lateral 41 12 53 37.9
2. Right Posteroseptal 30 22 52 36.9
3. Right Free Wall 5 8 13 9.2
4. Right Anteroseptal 2 0 2 1.4
5. Coronary Sinus Diverticulum 3 2 5 3.5
6. Left Posteroseptal 6 6 12 8.5
7. Multiple Pathway 4 0 4 2.8
M Concealed Manifest
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Fig.-6: Bar diagram showing location distribution of AP.
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Table-II
Short-term success rates of variables who underwent RFA (N=141).

Points Total Number RFA Acute Success of RFA %
AVRT 141 140 99.3%
Table-II1

Adverse outcomes of the RFA (N=141).
Complications No. Complications No.
Hematoma/Hemorrhage 1 Infection 0
DVT 0 Stroke/TTA 0
Shock 0 MI/Ischemia 0
Hypotension 0 Pericardial effusion 0
AVB 1 Heart failure 0
Arrhythmia 0 Death 0
Discussion: low complication rate (1.4% vs. 2-5%) with no

SVTs (excluding atrial fibrillation or flutter and
multifocal AT) have an estimated incidence of 35
per 100,000 person-years,® with a prevalence of
2.29 per 1,000 persons. Although AVNRT is the
most common SVT in adults (approximately 50 to
60 percent),” AVRT is most common in children
(accounts for approximately 30 percent of all
SVTs).?10 The prevalence of atrioventricular
reentry tachycardia in general population is rare
and estimated to be less than 1%.1?

In this study, two third of the patients had left
lateral (37.9%) and right posteroseptal pathway
(36.9%). Distribution of other APs in descending
order are right free wall (9.2%), right anteroseptal
(1.4%), coronary sinus (3.5%), left posteroseptal
(8.5%) and multiple pathway (2.8%). In another
study also showed the most frequent location of
the accessory pathway was left lateral pathway
(39.3%) which had high ablation success rate.1®
Some studies show no significant difference in left
free wall (which is most common) and
posteroseptal location. The right free wall location
seems to be more frequent in females and the right
anteroseptal location is more frequent in males,
but the literature data are not completely
consistent. !4

Several studies have reported results of RF
ablation for cardiac arrhythmias. The present
study confirms the safety and efficacy of
radiofrequency catheter ablation (RFA) for AVRT.
We found a high acute success rate APs were 99.3%
vs. 93% in published reports.” We had a relatively
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mortality related to the procedure. Who
underwent accessory pathway ablation, found that
complications include cardiac tamponade, acute
MI, femoral artery pseudoaneurysms, AV block,
pneumothorax, and pericarditis.!* In this registry,
all of these complications occurred in less than 2%
patients. The success rate and incidence of major
complications reported in the present study are
similar/superior to the results from published
reports.” RFA improves health-related quality of
life to a greater extent than medical
treatments.1:12 It is less expensive than medical
therapy over time among patients who have
frequent symptomatic episodes of tachycardia.

To the best of our knowledge, the present study is
the first and largest observational, single-center
study ever reported in privet hospital in
Bangladesh. The overall success rates remaining
stable over time. Of note, our electrophysiology
procedures are performed in the real world where
the cardiac catheterization laboratory time is
shared amongst other invasive cardiology work.
However, this factor did not result in an increase
in the complication rate or in ablation failure,
rather than that this reduces our rate of
complication due to other helping hands. The more
time passed, we have made forays into 3D electro-
anatomic mapping for complex arrhythmias.
However, the stumbling block remains the steeper
learning curve and long procedure time further
clustering the cardiac catheterization laboratory
time and staff. The population of this study would
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be higher if not current COVID-19 pandemic
situation.

Conclusions:

The results of this large single tertiary care center
hospital highlight the experience of cardiac
electrophysiology in Bangladesh. Many accessory
pathways are concealed, and orthodromic AVRT
due to concealed accessory pathways is frequently
documented in patients with SVT referred for
RFA. Majority of the accessory pathways are found
to be left free wall and right posteroseptal. Results
confirm that RFA in AVRT is safe and effective,
supporting ablation therapy as a first-line therapy
for the majority of patients with recurrent
symptomatic or disabling cardiac arrhythmias.

Conflict of Interest - None.

Acknowledgments:

We acknowledge the contribution and are grateful
to all our cardiac catheterization laboratory staff
and technicians who stood by us and provided
unstinted support for these procedures.

References:

1. Orejarena LA, Vidaillet H Jr., DeStefano F, Nordstrom
DL, Vierkant RA, Smith PN, et al. Paroxysmal
supraventricular tachycardia in the general population.
J Am Coll Cardiol. 1998; 31: 150-7. pmid:9426034

2. Prystowsky EN. Atrioventricular node reentry:
physiology and radiofrequency ablation. Pacing Clin
Electrophysiol. 1997; 20:552e571.

3. Hindricks G. The Multicentre European Radiofrequency
Survey (MERFS): complications of radiofrequency
catheter ablation of arrhythmias. Eur Heart J. 1993;
14:1644e1653.

4. Delise P, Sciarra L. Asymptomatic Wolff-Parkinson-
White syndrome: what to do. Extensive ablation or not?
J Cardiovasc Med. 2007; 8:668e674.

5. Pedrinazzi C, Durin O, Agricola P, Romagnoli P, Inama
G. Efficacy and safety of radiofrequency catheter ablation

25

10.

11.

12.

13.

14.

15.

Poppy Bala et al.

in the elderly. J Interv Card Electrophysiol. 2007;
19:179e185.

Chen SA, Chiang CE, Tai CT, et al. Complications of
diagnostic electrophysiologic studies and radiofrequency
catheter ablation in patients with tachyarrhythmias: an
eight-year survey of 3,966 consecutive procedures in a
tertiary referral center. Am J Cardiol. 1996; 77:41e46.

Brugada J, Matas M, Mont L, Petit M, Navarro-Lopez F.
One thousand consecutive radiofrequency ablation
procedures. Indications, results, and complications. Rev
Esp Cardiol. 1996; 49:810e814.

Orejarena LA, Vidaillet H Jr, DeStefano F, et al.
Paroxysmal supraventricular tachycardia in the general
population. J Am Coll Cardiol. 1998; 31(1):150-157.

Porter MdJ, Morton JB, Denman R, et al. Influence of age
and gender on the mechanism of supraventricular
tachycardia. Heart Rhythm. 2004;1(4):393-396.

Ko JK, Deal BJ, Strasburger JF, Benson DW Jr.
Supraventricular tachycardia mechanisms and their age
distribution in pediatric patients. Am J Cardiol. 1992;
69(12):1028-1032.

Bathina MN, Mickelsen S, Brooks C, Jaramillo J, Hepton
T, Kusumoto FM. Radiofrequency catheter ablation
versus medical therapy for initial treatment of
supraventricular tachycardia and its impact on quality
of life and healthcare costs. Am J Cardiol. 1998;
82:589e593.

Cheng CH, Sanders GD, Hlatky MA, et al. Cost-
effectiveness of radiofrequency ablation for
supraventricular tachycardia.Ann Intern Med.
2000;133:864e876 (Erratum in 2001;135:933).

Chiu SN, Wang JK, Wu MH, Chang CW, Chen CA, Lin
MT, Wu ET, Hua YC, Lue HC., Taipei Pediatric
Cardiology Working Group. Cardiac conduction
disturbance detected in a pediatric population. J Pediatr.
2008 Jan; 152(1):85-9.

Scheinman MM, Huang S. The 1998 NASPE prospective
catheter ablation registry. Pacing Clin Electrophysiol.
2000 Jun;23(6):1020-8.

Behjati Ardakani M, Dehghani F, Sarebanhassanabadi
M, Yalameh A, Behjat M, Behjati Ardakani M, Shafiee
M, Seyed Hosseini SM. Impact of Accessory Pathway
Location on Electrophysiologic Characteristics and
Ablation Success. Crit Pathw Cardiol. 2020 Jun; 19(2):94-
97. doi: 10.1097/HPC.0000000000000206. PMID: 3189513



