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INTRODUCTION

Invasive cardiac electrophysiological study (EPS) is one of
the most advanced, challenging and a complex branch of
modern cardiology. In the early 70s it was used for diagnostic
purposes i.e. in determining the mechanisms of arrhythmia
generation.1 Then over the next two decades indications and
uses of EPS have reached new heights. Intracardiac catheter
ablation of atrioventricular junction for control of refractory
supraventricular tachycardias were first reported in humans
in 1982.2,3 Shortcomings of anti – arrhythmic agents4 led to
the development of radiofrequency catheter ablation and
implantable defibrillators which are the milestones in modern
cardiology. Radiofrequency energy was introduced in 1987;
the energy is obtained from low – energy (10 – 60 volts) and
high frequency alternating current (30 KHz to 300 MHz).
Energy is delivered between the tip of the ablation catheter in
contact with endocardium and a large electrode plate positioned
over the back. Tissue destruction from radiofrequency energy
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ABSTRACT

Cardiac electrophysiology study (EPS) is one of the most advanced, challenging and a complex branch of
invasive cardiology. It involves placement of large sized multipolar catheters in various chambers of the
heart. They are used to map and also to ablate the culprit focus of arrhythmia generation. When done by
experts, the procedure can be curative. Three electrophysiology workshops were conducted in Shahid
Gangalal National Heart Centre. 44 patients underwent the procedure, among which 38 had radiofrequency
ablations done and 8 had electrophysiological study. Of the ablated cases all were successful except one
had recurrence of tachycardia. Overall success rate was 93% and no major complications were noted
during or after procedure.
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occurs through heating and desiccation. Local tissue
temperature rises up to 60 – 800 Celsius causing coagulation
necrosis within seconds.6,7,8

Electrophysiological study gives valuable information such
as the normal and abnormal electrophysiological properties
of the conduction system, mechanism of arrhythmia
generation, electrical instability of various cardiac chambers
and evaluation of antiarrhythmic treatment. Arrhythmia can
also be induced and terminated, its anatomical site can be
localized and ablated during EPS. Catheter ablation has thus
become a frontline therapeutic option for atrioventricular
nodal reentry as well as supraventricular tachycardia due to
manifest or concealed bypass tracts. With growing experience
it is obvious that it will play an increasing role in the
treatment of atrial tachycardias, recurrent atrial flutter and
idiopathic ventricular tachycardia. Further research is going
on to define the role of catheter ablation in Ventricular
Tachycardia (VT) associated with coronary artery disease.5
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Mapping catheters are multipolar and are placed in right
atrium, across bundle of His, right ventricle, coronary sinus
and sometimes in left ventricle. The sizes vary from 4 F (1F =
0.33cm) to 8 F and consist of 2 to 20 electrodes with 1 to 10
mm space in between.1 Ablation catheter has a tip larger (4
mm to 6 mm) than others. They are introduced via femoral
veins, brachial veins and sometimes via internal jugular and
subclavian vein. A programmable stimulator which has the
ability to pace over a wide range of rates from two sites
simultaneously and the ability to introduce a minimum of three
extra stimuli coupled to a train of pacing or synchronized to
sinus rhythm is required1. In addition a recorder which can
record intracardiac ECGs in the rate of 10 to 300 mm/sec is
required. For ablation radiofrequency energy of 300 to 1200
kHz is applied.1

OBJECTIVES

? To define the mechanisms of arrhythmias and ablate them.
? To diagnose conduction system diseases and plan further

management strategies.
? To create a ‘cure’ for selected patients with

supraventricular arrhythmias.

MATERIALS AND METHODS

Altogether there had been three workshops of EPS till this
date in Shahid Gangalal National Heart Centre (SGNHC). The
first: 12th October 04 to 15th October 03, second: 28 February
04 to 2 March 04 and the third: 7th September to 13th September
04 in SGNHC, Kathmandu. Altogether 44 patients were
selected for the electrophysiology workshop. Dr. Ajay
Madhukar Naik, a consultant electrophysiologist from
Ahamadabad India did all the cases of EPS and ablation.

Both groins were shaved and cleaned and draped with sterile
towels. Right femoral vein was punctured using Sheldinger’s
technique and two intravascular sheaths were placed, a single
sheath was placed in left femoral vein. In patients with
suspected left sided accessory pathway left femoral artery was
also punctured and sheath inserted. In two patients right
internal jugular vein was used in addition (due to difficulty in

placing catheter in coronary sinus). 3 to 4 multipolar catheters
were used. Quadripolar catheters were placed in high right
atrium, over the bundle of His, right ventricular apex and a
decapolar catheter in the coronary sinus which served as a
reference electrode. In case of left sided accessory pathway,
ablation catheter was inserted via left femoral artery and placed
around mitral annulus. Different types of programmed
stimulation and non programmed stimulation were applied to
induce and terminate tachycardia. Ablation catheter was placed
in such a position where a small or absent atrial deflection (A
wave) and a large His deflection (V wave) appeared in the
intracardiac electrocardiogram. This site corresponds to the
slow pathway of atrioventricular nodal reentrant tachycardia
(AVNRT) and is the ideal site for delivery of radiofrequency
energy thus ablation. Similarly a site where intracardiac A
and V waved merged or are very close to each other corresponds
with the location of an accessory pathway. During ablation
radiofrequency energy of 35 to 45 watts was applied for 60 to
70 seconds with the temperature ranging from 45 to 60 degree
Celsius. The electrophysiology lab system used in the workshop
was manufactured by Johnson & Johnson, USA and consisted
of a stimulator, recorder and an ablator.

RESULTS AND DISCUSSION

Altogether 44 cases were selected for EPS and RF ablations.
38 of them had RF and ablation done and 6 had only EP study.
The findings are given in the table below.

After ablation the results were confirmed by attempts to
reproduce arrhythmia by programmed and non programmed
stimulation and via isoprenaline infusion. Pharmacological
atrioventricular block was produced by rapid bolus injection
of adenosine to see whether there was conduction via accessory
pathway or not. During the procedure 3 patients developed
atrial fibrillation, 2 of them was terminated by external
cardioversion and one spontaneously reverted to sinus rhythm
in the ward. One of the patients had Mahaim bundle which
was sub optimally ablated outside Nepal. One patient had
hypertrohic cardiomyopathy, one had rheumatic heart disease
with moderate mitral regurgitation and one had coronary sinus
diverticulum.

Table I : Distribution of Patients who had undergone EPS or EPS and RF ablation

* Low right atrial tachycardia

EPS and AblationSex EPS
Typical AVNRT WPW Concealed AP Others

Total

Male 4 3 12 7 0 26
Female 2 7 8 0 1 18
Total 6 10 20 7 1* 44
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Out of the 38 ablated cases two with WPW had reappearance
of delta waves after the procedure but are free of symptoms till
date. One with typical AVNRT also had foci of ectopic atrial
tachycardia which could not be ablated completely and had
reappearance of tachycardia the next day. In total the ablations
were successful with 93% success rate. Studies done outside
shows the technique has success rates ranging from 85% to
95% for accessory pathway ablation9,10,11,12,13,14 and 96% for
AVNRT.15 No major complications were seen in our 44 cases.

CONCLUSION

Radiofrequency ablation is the most effective treatment which
can be curative when compared to traditional antiarrhythmics.
This technique has evolved to the point where it is now
recommended as the treatment of choice for symptomatic
patients with tachycardia due to accessory pathways and most
of the patients with AVNRT. In our study the success rate is
comparable to the studies done outside with no major
complications. As failure and side effects are the major
drawbacks of pharmacological treatment, radiofrequency
ablation has come forward as a curative and a rewarding
modality of treatment.
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