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Cardiac ablation
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 Introduction
 Cardiac ablation is a procedure used to de-
stroy cells in the heart to terminate and/or prevent ar-
rhythmias. The electrical signals associated with car-
diac arrhythmias interfere with the sinus rhythm of a 
normally functioning heart, and, if not treated, cause 
symptoms ranging from fatigue to palpitations, syn-
cope, and in severe cases death. The rationale for 
ablation therapy considers the limited long-term effec-
tiveness of antiarrhythmic drugs and the side-effects 
associated with these drugs, which limit their use in 
many patients.1 The rationale for cardiac ablation is 
also based on anatomical principles. Particular ar-
rhythmias originate at specific anatomic sites in the 
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heart, which makes ablation of these locations a direct 
and logical approach to terminate these arrhythmias. 
Cardiac ablation can be surgical or non-surgical. This 
discussion will focus on non-surgical ablation, other-
wise known as cardiac catheter ablation.

Indications 
 There are several indications for cardiac cath-
eter ablation. It is commonly used for arrhythmias that 
are symptomatic, recurrent, and refractory to medi-
cal therapy.  In addition, persistent tachyarrhythmia 
resulting in left ventricular systolic dysfunction and 
recurrent ventricular arrhythmias resulting in frequent 
shocks from implanted cardioverter-defibrillators are 
indications for catheter ablation.2-6 Although there are 
no absolute contraindications for ablation, relative 
contraindications include unstable angina, bactere-
mia/septicemia, and acute decompensated CHF.7 

Abstract
 Cardiac ablation is a procedure that uses either radiofrequency or cryothermal en-

ergy to destroy cells in the heart to terminate and/or prevent arrhythmias. The indica-
tions for cardiac catheter ablation include refractory, symptomatic arrhythmias, with more 
specific guidelines for atrial fibrillation in particular. The ablation procedure itself involves 
mapping the arrhythmia and destruction of the aberrant pathway in an effort to perma-
nently prevent the arrhythmia. There are many types of arrhythmias, and they require in-
dividualized approaches to ablation based on their innately different electrical pathways. 
Ablation of arrhythmias, such as Wolff-Parkinson-White syndrome, AV nodal reentrant 
tachycardia, and atrial-fibrillation, is discussed in this review. Ablation has a high success 
rate overall and minimal complication rates, leading to improved quality of life in many 
patients.

Key words: catheter ablation, atrial fibrillation, arrhythmia, mapping, radiofrequency



The Southwest Respiratory and Critical Care Chronicles 2016;4(13) 13

 Precise recommendations exist for atrial fi-
brillation. Ablation is recommended in patients with 
symptomatic, paroxysmal atrial fibrillation who have 
all of the following characteristics: failed treatment 
with one or more class I or III antiarrhythmic drugs, 
normal or mildly dilated left atria, normal or mildly 
reduced left ventricular function, and no severe pul-
monary disease (ACC/AHA Class I, Level A).1 Cath-
eter ablation is also recommended in symptomatic 
patients with atrial fibrillation and Wolff-Parkinson-
White (WPW) pre-excitation syndrome, especially if 
they have syncope due to rapid heart rates or short 
bypass tract refractory periods (ACC/AHA Class I, 
Level B).1 Catheter ablation is a reasonable choice in 
patients with symptomatic persistent atrial fibrillation 
with contraindications to or symptoms despite the use 
of more than one class I or III antiarrhythmic medica-
tions (ACC/AHA Class IIa, Level A).1 It is also reason-
able to attempt ablation in recurrent symptomatic par-
oxysmal atrial fibrillation patients as initial treatment 
prior to antiarrhythmic drug therapy (ACC/AHA Class 
IIa, Level B).1

Technique
 Cardiac ablation involves the insertion of a 
catheter into the selected vessel (neck, arm, or groin) 
and advancing it into the heart. To ablate an arrhyth-
mia, it is necessary to identify the origin of the ab-
errant electric signal, which is achieved by cardiac 
mapping. Endocardial mapping is the simplest form of 
mapping, and this involves moving a catheter to vari-
ous points of interest on the endocardium to measure 
local activation and provide spatial information. For 
this technique to be successful, the arrhythmia be-
ing mapped must be relatively stable, and the patient 
must be able to tolerate the sustained arrhythmia. 
Epicardial mapping may be useful in patients in whom 
an endocardial approach is unsuccessful. Three-di-
mensional electroanatomical mapping is integrated 
with other imaging modalities, such as a three-dimen-
sional computed tomography or magnetic resonance 
image of the heart and provides the ability to “revisit” 
a particular site identified previously during the study, 
even if the tachycardia is no longer present or induc-

ible.8-10 Noncontact mapping uses a multielectrode ar-
ray mounted on a balloon tipped catheter. This allows 
recreation of the endocardial activation sequence 
from simultaneously acquired multiple data points 
over a few (theoretically one) tachycardia beats.11-13 
This eliminates the need for prolonged tachycardia 
episodes that patients may tolerate poorly. Mapping 
of the arrhythmia prior to performing an ablation is not 
required for all arrhythmias as some have a known 
course that allows for anatomic localization. 

 The two major tools used for ablation are ra-
diofrequency and cryothermal energy. Radiofrequen-
cy is a low voltage high frequency electrical energy, 
which produces controlled focal tissue destruction. 
Since radiofrequency ablation does not directly stim-
ulate nerves or myocardium, the procedure is usu-
ally relatively painless and general anesthesia is not 
necessary. Cryothermal ablation uses cold energy 
and offers the benefit of potentially reversible injury. 
If mild cooling has the intended effect, more profound 
freezing can inflict permanent tissue damage. If lim-
ited cooling does not have the desired effect, the tis-
sue is allowed to thaw without permanent damage.14-17 
Certain types of arrhythmias are more amenable to 
ablation and have a higher success rate than others. 
These include supraventricular tachycardias, such as 
AV nodal reentrant tachycardia (AVNRT), Wolff-Par-
kinson-White syndrome producing AVRT (atrioven-
tricular reentrant tachycardia), atrial tachycardia, atrial 
fibrillation, atrial flutter, and ventricular tachycardia.18-21 
In typical or common type I atrial flutter, the isthmus of 
tissue between the tricuspid annulus (TA) and inferior 
vena cava (IVC) is an obligatory route. The goal of ab-
lation is to create a line of ablation points producing a 
complete bidirectional electrical conduction block be-
tween the TA and IVC.22 

 Ablation of atrial fibrillation is often anatomi-
cally based. The origin of atrial fibrillation is frequently 
within the sleeve of electrically active syncytial myo-
cardium extending from the left atrium to the entrance 
of the pulmonary veins.1 Knowing this, placement of 
circumferential ablation lesions around pulmonary 
vein ostia creates electrical isolation and may cure 
atrial fibrillation. Wolff-Parkinson-White syndrome is 
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defined by tachycardia associated with an AV reen-
trant accessory pathway. Ablation of this arrhythmia 
requires destruction of the accessory pathway.25 AV 
nodal reentrant tachycardia (AVNRT) is more com-
plex as it is usually caused by reentry using two or 
more accessory pathways in close proximity to the 
AV node. One of these conducts slowly (slow path-
way) but recovers excitability rapidly and the other 
conducts rapidly (fast pathway) but recovers slowly 
setting up a closed loop incessant circuit. Ablation of 
the slow pathway is needed to cure the arrhythmia.26 
In rare cases the AV node may be injured during the 
ablation and a pacemaker implantation is required. 
The patient then is dependent on the implanted pace-
maker for life. 

Evaluation of Efficacy - Short and 
Long Term Outcomes  
 Most of the data concerning efficacy of car-
diac ablation comes from radiofrequency ablation 
studies attempting to cure atrial fibrillation. Although 
significant heterogeneity is seen with single proce-
dures, long term freedom from atrial arrhythmia can 
be achieved in most patients, but multiple (typically 
two) ablations may be required.24 Ablation tends to be 
more successful for paroxysmal atrial fibrillation (epi-
sodes lasting 7 days or less) than for persistent atrial 
fibrillation (episodes lasting greater than 7 days).27 In 
patients with paroxysmal atrial fibrillation, ablation is 
successful 70%-80% of the time. In persistent atrial 
fibrillation, ablation is successful only 50% of the time. 
Ablation is less likely to work the longer a patient has 
persistent atrial fibrillation and in patients with struc-
tural heart disease.27

 After catheter ablation, medications and fol-
low-up are essential components of management. 
Anticoagulation/antithrombotic therapy for 2-3 months 
post procedure is recommended. Corticosteroids for 
3 days after radiofrequency ablation decrease short 
and long-term atrial fibrillation recurrence (Level 2 ev-
idence).1 Antiarrhythmic medication for 6 weeks may 
reduce the incidence of atrial fibrillation related ad-
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verse events at 6 weeks (Level 2) but not at 6 months 
(Level 3).1 Early recurrence (within 3 months of abla-
tion) requires repeat ablation 20%-40% of the time.1 
However, since some early recurrences resolve spon-
taneously, repeat ablation should be deferred for at 
least 3 months if possible. Late recurrence (≥ 1 year) 
occurs in 11%-29% of patients after a single ablation 
procedure, and in 7%-24% after repeat procedures.1 
Predictors of late recurrence include persistent atrial 
fibrillation, age, the size of the left atrium, diabetes, 
valvular heart disease, and non-ischemic dilated car-
diomyopathy.23 In the event of paroxysmal atrial fibril-
lation recurrence, recommendations include a 12-
lead electrocardiogram (ECG) at each follow-up visit, 
24-hour Holter at the end of the follow-up period (e.g., 
12 months), and event recording regularly and at the 
time of symptoms with an event monitor from the end 
of the 3-month blanking period to the end of follow-up 
(e.g., 12 months). For persistent or longstanding atrial 
fibrillation recurrence the recommendations are 12-
lead ECG at each follow-up visit, 24-hour Holter every 
6 months, and symptom-driven event monitoring.1

 

Complications
 The overall incidence of periprocedural com-
plications related to catheter ablation has decreased 
with time and experience. Based on a systematic re-
view of 83,236 patients ages 51-77 treated with cath-
eter ablation from 2000 to 2012, the complication rate 
was 4% from 2000 to 2006 and decreased to 2.6% in 
the patients treated between 2007 and 2012.28 Com-
plications of cardiac ablation can be separated into 
several categories. First, complications may arise due 
to the catheterization of vessels. These complications 
vary from bleeding, hematoma, thromboembolism, 
and infection to sepsis, pseudoaneurysm formation, 
and transient ischemic attack or stroke. Complica-
tions may also occur secondary to the intracardiac 
manipulation. These include cardiac tamponade, 
bundle branch block, cardiac chamber or coronary 
sinus perforation, fibrillation or new arrhythmias, and 
myocardial infarction. Additionally, phrenic nerve pa-
ralysis, complete heart block, cardiac wall rupture, 
pulmonary vein stenosis, radiation burns, and atrio-
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