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Ventricular tachycardia arises from an abnormal electrical 
focus or circuit in the myocardium of the ventricle and is usually mani-
fested as a tachyarrhythmia with a wide QRS complex on electrocardiogra-

phy (ECG), with or without clinical consequences ranging from dizziness to syn-
cope or sudden cardiac death. Management of ventricular tachycardia requires an 
assessment of the risk of sudden death posed by the arrhythmia, evaluation for the 
presence and extent of underlying heart disease, and weighing of the risks and 
benefits of available treatments.

In patients with structural heart disease, ventricular tachycardia is associated 
with an increased risk of sudden cardiac death.1,2 Implantable cardioverter–defi-
brillators (ICDs) have become the established means of preventing sudden death 
in these patients.1,2 However, ICDs do not prevent ventricular tachycardia. When 
the burden of ventricular tachycardia is high, resulting in multiple ICD shocks or 
antitachycardia pacing, additional treatment is required. Drug therapy for ven-
tricular tachycardia in patients with ICDs includes beta-blockers and antiarrhyth-
mic agents such as sotalol, mexiletine, dofetilide, and amiodarone.

For patients with ventricular tachycardia in the absence of structural heart dis-
ease, the risk of sudden death is low. Drug therapy is commonly used for symptom 
management in such patients, with beta-blockers and nondihydropyridine calcium-
channel blockers used as first-line agents.1,2

Catheter-based management of ventricular tachycardia was inspired by surgical 
studies, which showed that resection of myocardial scars could result in control 
of ventricular tachycardia.3 Successful catheter-based ablation of ventricular tachy-
cardia was initially reported in 1983,4 and its use has increased in the past two 
decades, with the development of radiofrequency ablation in the 1990s.5 Catheter 
ablation is typically considered for the treatment of ventricular tachycardia when 
drugs are ineffective or have unacceptable side effects.6

Pathoph ysiol o gy

Ventricular Tachycardia in the Absence of Structural Heart Disease

In a structurally normal heart, ventricular tachycardia can be idiopathic or due to 
genetic arrhythmia syndromes.7 Idiopathic ventricular tachycardias, which are the 
most common type, are typically monomorphic (having a single QRS pattern on 
ECG), indicating that they originate from a single discrete focus. The focus is most 
often located in the outflow region of one of the ventricles, either supravalvular or 
infravalvular, although it can be located in another ventricular myocardial location 
(Fig. 1).8 In general, idiopathic ventricular tachycardias can be ablated with lim-
ited delivery of radiofrequency energy to the site of origin of the arrhythmia. 
Ventricular tachycardias due to genetic arrhythmia syndromes (usually caused by 
disorders of ion-channel function) tend to be polymorphic on ECG (not originating 
from a single discrete focus) and are typically not amenable to catheter ablation.
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 Ventricular Tachycardia in the Presence 
of Structural Heart Disease

In the presence of structural heart disease, ven-
tricular tachycardia is typically monomorphic 
and is usually due to a reentrant mechanism 
resulting from the formation of an abnormal 
electrical circuit in the myocardium. Myocardial 
scars from previous myocardial infarction or sur-
gical procedures9 set the stage for the discon-
tinuous propagation of myocardial electrical im-
pulses, which results in reentry (Fig. 2).10,11

Catheter ablation has been used to target arrhyth-
mogenic regions of these scars for the control of 
ventricular tachycardia. Myocardial scars can 

also be seen in patients with nonischemic car-
diomyopathy12; the scars in such patients tend to 
be diffuse or patchy and can be seen in almost 
any location. Other structural cardiac disorders, 
such as sarcoidosis13 and arrhythmogenic right 
ventricular cardiomyopathy,14 are associated with 
specific myocardial abnormalities that confer a 
predisposition to the development of scar-based 
ventricular tachycardia. Although the role of scar 
tissue is of fundamental importance in the de-
velopment of ventricular tachycardia in patients 
with structural heart disease, additional patho-
physiological factors, such as activation of the 
autonomic nervous system, stretching of the 

Figure 1. Mechanisms and Catheter Ablation of Ventricular Tachycardia (VT) in the Absence of Structural Heart Disease.

Shown are two views of the left ventricle and common mechanisms of VT in patients who do not have structural heart disease. In bundle-
branch reentrant and fascicular VT, a reentry circuit incorporating the cardiac conduction system is present (arrows show the direction 
of movement of the depolarization wave). In idiopathic VT, the tachyarrhythmia typically arises from a discrete myocardial focus. At this 
focus, abnormal impulse formation occurs either during or after the normal cardiac action potential (i.e., the abnormal impulse triggers 
arrhythmia). In this example, an ablation catheter is passed in a retrograde fashion through the aortic valve into the left ventricle. During 
the ablation procedure, electrograms are obtained with the use of the body-surface electrocardiographic (ECG) leads, as well as recordings 
from the ablation catheter itself. Shown are a bipolar recording from the ablation catheter (Abl bi), in which two electrodes, positioned 
proximally and distally on the catheter, are used to obtain a very localized signal, and a unipolar recording (Abl uni), in which the distal 
electrode is used to obtain a signal between the catheter tip and a remote electrode. The electrograms document one sinus beat followed 
by a premature ventricular complex (PVC); the catheter recordings document an abnormal electrical potential occurring 30 msec before 
the body-surface complex, indicating that the catheter tip is close to the focus of initiation of the PVC.
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cardiac chambers, molecular changes associated 
with hypertrophy, and heart failure, also con-
tribute to arrhythmogenesis.7,15

 M a nagemen t

 Initial Evaluation

The first step in the initial management of ven-
tricular tachycardia is an assessment of hemody-
namics, and if the patient’s condition is unstable, 
synchronized cardioversion (for monomorphic 
ventricular tachycardia) or defibrillation (for poly-
morphic ventricular tachycardia or ventricular 
fibrillation) should be performed immediately. 
When possible, a 12-lead ECG of the tachycardia 
and recordings of the initiation and termination 

of the arrhythmia should be reviewed. Reversible 
causes of ventricular tachycardia, such as ische-
mia, electrolyte abnormalities, and drug-induced 
proarrhythmia, need to be considered (Table 1). 
Echocardiography should be performed to deter-
mine whether structural heart disease is present. 
Magnetic resonance imaging (MRI), coronary 
computed tomographic (CT) angiography, or car-
diac catheterization with angiography may be 

Figure 2. Mechanisms and Catheter Ablation of VT 
in the Presence of Structural Heart Disease.

A substrate voltage map (Panel A) is used to identify 
areas of severely diseased myocardium and VT circuit 
in the region of dense myocardial scar. The voltage map 
is an array of measurements of local myocardial voltage 
obtained during sinus rhythm. The voltage level ranges 
from high voltage (>1.5 mV, magenta; healthy myocar-
dium) to extremely low or no voltage (<0.5 mV, red; 
scar tissue). Panel B shows a surface ECG recording 
and electrograms recorded from ablation catheters po-
sitioned in the heart. Shown are two “late potentials” 
detected with the ablation catheters; the potentials are 
late with respect to the potential arising from the rest 
of the myocardium (which is simultaneous with the 
QRS complex in the surface ECG). Late potentials rep-
resent delayed conduction of the main cardiac depolar-
ization wave through an area of diseased myocardium; 
they are indicative of an electrophysiological substrate 
for reentrant VT. Panel C depicts scar tissue in the myo-
cardium and the location of a VT circuit. The arrows 
show the path of the circuit through the myocardium, 
and the dashed section of the circuit indicates slow 
conduction through the area of scar tissue (with num-
bers 1 through 5 representing five locations from which 
electrograms were obtained). Panel D shows two beats 
of VT (recordings from intracardiac catheters from five 
locations [numbered 1 through 5] in the VT circuit and 
from surface ECG lead V1; the blue and lavender circles 
highlight abnormal signals recorded by the catheter). 
The intracardiac electrograms document a wave of de-
polarization occurring during diastole and sequentially 
passing through the electrode sites spanning the VT 
circuit. A repetitive pattern of sequential electrograms 
of this type is indicative of a reentrant circuit. Panel E 
shows recordings from surface ECG leads (V1 and lead II) 
and an ablation catheter (Abl) recording during an epi-
sode of VT. Radiofrequency (RF) current delivery through 
the catheter is initiated at the point marked “RF: on” 
and is followed by termination of VT.
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needed for select patients. Coexisting conditions, 
such as cardiac ischemia and heart, respiratory, 
or renal failure, should be actively managed.

Indications for Catheter Ablation  
of Ventricular Tachycardia

In patients with structural heart disease, ablation 
is indicated for sustained monomorphic ventric-
ular tachycardia that recurs despite treatment 
with antiarrhythmic drugs or if such drugs have 
unacceptable side effects or are not desired. In 
the absence of structural heart disease, catheter 
ablation is indicated if monomorphic ventricular 
tachycardia causes symptoms or antiarrhythmic 
drugs are ineffective. A subset of patients in 
whom a high burden of monomorphic premature 
ventricular complexes (PVCs) results in ventricu-
lar dysfunction may benefit from catheter abla-
tion.16 PVCs can also occur in patients with struc-
tural heart disease17 and may need to be targeted 
to improve the efficacy of cardiac resynchroniza-
tion devices.18 Very high mortality is associated 
with patients who have recurrent, refractory ven-
tricular tachycardia, often termed “ventricular 
tachycardia storm” (three or more episodes with-
in 24 hours), and catheter ablation of ventricular 
tachycardia in such patients has been shown to 
be effective, once the patient’s condition has been 

stabilized (which may require intubation, deep 
sedation, and other techniques, as noted in Ta-
ble  1).19 Contraindications for ablation of ven-
tricular tachycardia include a mobile left ventricu-
lar thrombus and reversible causes of ventricular 
tachycardia (e.g., acute ischemia and electrolyte 
disturbances).

Preprocedure Imaging

Patients with coronary artery disease may require 
coronary angiography and functional testing to 
determine whether ischemia (a reversible cause 
of ventricular tachycardia) is present; if it is pres-
ent, coronary revascularization should be con-
sidered before catheter ablation. MRI with gado-
linium enhancement aids characterization of the 
myocardial tissue (substrate) before ablation. MRI 
is especially useful for identifying specific scar 
locations,20 such as the interventricular septum21; 
scars that are deep within the myocardial wall 
may require specialized targeting techniques.22,23 
In some patients (e.g., those with sarcoidosis), 
active myocardial inflammation may play a role 
in the pathogenesis of ventricular tachycardia; 
18F-fluorodeoxyglucose–positron-emission tomog-
raphy (FDG-PET) is useful for the assessment of 
ongoing inflammation.24

Pro cedur a l A spec t s of C athe ter 
A bl ation

Sedation and Anesthesia

Careful attention to the patient’s comfort and 
control of the airway are crucial for safe catheter 
ablation of ventricular tachycardia.25 Most abla-
tion procedures can be performed with the pa-
tient under light conscious sedation. For a subset 
of procedures, deep sedation and general anes-
thesia may be necessary; patients with heart 
failure may also require intraprocedural hemo-
dynamic management.

Catheter Technology and Access

Radiofrequency catheters have an electrode 
designed for the delivery of alternating current 
in the radiofrequency wavelength range (350 to 
500 kHz), which results in resistive heating and 
permanent tissue ablation (destruction). Irrigated 
catheters are designed to cool the electrode with 
saline26; this permits greater energy transfer to 
the tissue, allowing larger lesion formation. An-
other advance in catheter technology in the past 
decade is “force sensing” at the catheter tip, 

Preprocedure evaluation

Review of 12-lead ECG

Transthoracic echocardiogram

ICD interrogation and programming

Use of a Holter monitor or other event recorder (to assess PVC burden)

Management of myocardial ischemia

Management of heart failure

Imaging (MRI) to locate scars

FDG-PET to rule out inflammation (in appropriate cases)

Treatment of coexisting disorders (electrolyte abnormalities, renal failure)

Management of VT storm

Care in the ICU, beta-blockade, antiarrhythmic drug therapy (amiodarone)

Intubation, deep sedation

Mechanical hemodynamic support (intraaortic balloon pump, LVAD)

Neuraxial modulation: thoracic epidural anesthesia, stellate ganglion blockade

Radiofrequency catheter ablation

*	�ECG denotes electrocardiogram, FDG-PET 18F-fluorodeoxyglucose–positron-
emission tomography, ICD implantable cardioverter–defibrillator, ICU inten-
sive care unit, LVAD left ventricular assist device, and PVC premature ventric-
ular complex.

Table 1. Evaluation and Management of Ventricular Tachycardia (VT).*
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which ensures adequate contact with tissue for 
effective radiofrequency ablation.

For ablation procedures performed in the right 
ventricle, femoral venous access is the conven-
tional approach. For procedures performed in 
the left ventricle, access may be obtained by 
means of either a retrograde approach through 
the femoral artery and across the aortic valve or 
a transseptal approach across the interatrial sep-
tum. The use of separate catheters for recording, 
pacing, and ablation may require multiple vascular-
access sites.

Principles of Mapping and Ablation

A 12-lead ECG obtained during an episode of 
monomorphic ventricular tachycardia can indi-
cate the likely site of origin of the arrhythmia 

and is therefore of enormous value in planning 
the ablation procedure.27 The initial step in any 
catheter ablation procedure for ventricular tachy-
cardia is a complete electrophysiological study to 
identify the location and mechanism of the ar-
rhythmia. It is also important to confirm that 
the arrhythmia is indeed ventricular tachycardia 
and not one of the rhythms that can mimic it, 
such as supraventricular tachycardias with aber-
rancy (a wide QRS complex with aberrant con-
duction).

When ventricular tachycardia is confirmed, 
the mechanism can be defined during the elec-
trophysiological study, and the results will guide 
the ablation strategy (Fig. 3). Two specific types 
of ventricular tachycardia that are distinct from 
most other types are bundle-branch reentrant 

Figure 3. Strategy for Catheter Ablation of Ventricular Arrhythmias.

Shown are strategies for mapping and ablation of various types of VT. In most cases, mapping is performed either by studying sponta-
neously occurring VT or by inducing VT, which may be accomplished with the use of an implantable cardioverter–defibrillator (ICD), if 
the patient has one, or by programmed stimulation during an electrophysiological study (EPS). For patients with PVCs, activation or pace 
mapping may be performed, followed by ablation of the PVC focus. Stable VT in the absence of structural heart disease, including idio-
pathic VT, bundle-branch reentrant (BBR) VT, and fascicular VT, can typically be managed by activation mapping, followed by ablation  
of the VT focus or circuit. In patients with structural heart disease and scar who have stable VT, activation or entrainment mapping can 
be used; after ablation, further substrate mapping may be considered. Patients with unstable VT typically cannot be evaluated during 
the arrhythmia and must instead be evaluated during sinus rhythm or pacing; this is generally accomplished with substrate mapping 
and targeted ablation according to abnormal electrograms. In patients who have refractory VT, special techniques may be considered, 
including needle ablation, ethanol infusion, and intracoronary coil embolization. OHT denotes orthotopic heart transplantation, and 
VAD ventricular assist device.
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ventricular tachycardia (due to a reentry circuit 
involving the bundle branches of the conduction 
system) and fascicular ventricular tachycardia 
(which also originates from the conduction sys-
tem). Both these entities can be readily identi-
fied during the electrophysiological study and 
treated with focal ablation.28

The primary approach for ablation of focal 
ventricular tachycardia involves mapping (local-
izing) the site from which the ventricular tachy-
cardia originates. In “activation mapping,” the 
electrical signal recorded during ventricular tachy-
cardia from a catheter positioned in the heart 
can be timed in relation to the earliest point of 
onset of the body-surface QRS complex; the ear-
lier the recorded signal, the closer the catheter 
tip is to the site of origin of the ventricular 
tachycardia. In “pace mapping,” the 12-lead ECG 
recorded during pacing at a specific site can be 
compared with the 12-lead ECG recorded during 
ventricular tachycardia; when the two QRS pat-
terns are similar, the pacing site is likely to be 
near the site of origin of the ventricular tachycar-
dia. This is also the approach used in mapping 
PVCs. Once the focus of origin of the ventricular 
tachycardia has been identified, radiofrequency 
current can be delivered through the catheter, 
resulting in ablation of that focus. This approach 
is very effective for PVCs and idiopathic ventricu-
lar tachycardias.25 Occasionally, this type of focal 
ventricular tachycardia can also be encountered 
in patients with structural heart disease.29

Sustained ventricular tachycardia due to a re-
entry circuit involving a myocardial scar tends 
to involve a large area of the myocardium and to 
have a defined exit site from the scar into the 
rest of the myocardium, which can be mapped 
(if the patient is hemodynamically stable) to 
identify a suitable ablation site. One scar may 
have several exit sites, resulting in ventricular 
tachycardias with different ECG patterns and 
making ablation of multiple sites necessary. One 
approach to ablating reentrant ventricular tachy-
cardia is called “entrainment mapping,” which 
involves use of a pacing catheter to identify areas 
of a reentrant ventricular tachycardia circuit. The 
pacing rate is set slightly faster than the rate of 
the tachycardia, and the pacing catheter is moved 
from point to point until pacing “captures” the 
ventricular tachycardia circuit, establishing that 
the paced location is part of that circuit.30 Termi-
nation of ventricular tachycardia is then achieved 
by radiofrequency ablation of critical parts of the 

ventricular tachycardia circuit (such as a narrow 
channel of conducting tissue) that can be char-
acterized by this approach.30,31

Some patients tend to have clinically signifi-
cant hemodynamic compromise during ventricu-
lar tachycardia, precluding the performance of 
activation or entrainment mapping during the 
arrhythmia. The use of electroanatomical images 
to display the location of scars32,33 (“voltage” map-
ping or “scar” mapping) allows ablation of sites 
that are potential locations of ventricular tachy-
cardia circuits and makes it possible to perform 
catheter ablation in patients with hemodynami-
cally unstable ventricular tachycardia.34,35 Electro-
anatomical mapping uses computerized systems 
that provide three-dimensional display of spatial 
electrophysiological data on a geometric display 
of the heart, which is defined by moving the 
catheter to various regions in the ventricles. The 
catheter signal is used to measure the local volt-
age of the depolarization wave (electrogram) dur-
ing sinus rhythm. Scars are identified on such 
displays by the presence of very-low-voltage local 
electrograms or lack of electrograms (Fig.  2). 
These maps can also be merged with MRI and 
CT images acquired before the procedure to 
improve the accuracy of the mapping.

Epicardial Mapping and Ablation

With the use of a percutaneous subxiphoid ap-
proach, the pericardial space can be accessed in a 
closed-chest procedure performed in the cardiac 
electrophysiology laboratory.36 The pericardial re-
f lections allow free catheter movement on the 
anterior, apical, posterior, and lateral epicardial 
surfaces of the ventricles for mapping and abla-
tion. Initially, this approach was used for the 
management of ventricular tachycardia in pa-
tients with Chagas’ heart disease37; it is now 
routinely used for conditions such as arrhythmo-
genic right ventricular cardiomyopathy and non-
ischemic cardiomyopathy, which tend to have 
epicardial circuits.38,39

In patients who have pericardial adhesions, 
most commonly after undergoing cardiac sur-
gical procedures, the pericardial space can be 
accessed through a surgical subxiphoid window 
or an anterolateral thoracotomy.40 Special pre-
cautions are important to ensure safe ablation 
in an open-chest procedure; for example, inde-
pendent lung ventilation allows the left lung to 
be deflated and moved away from the operative 
field.40
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Anticoagulant Therapy

Manipulation of catheters inside the heart and 
the lesions created during ablation are poten-
tially thrombogenic, and anticoagulant therapy 
is therefore routinely used for catheter ablation 
of ventricular tachycardia.41 During the proce-
dure, heparin is administered by vein (a bolus of 
50 to 100 U per kilogram of body weight, fol-
lowed by infusion, to maintain an activated clot-
ting time above 300 seconds). After the proce-
dure, heparin is restarted once hemostasis has 
been achieved at access sites. Oral anticoagulant 
therapy is administered for at least 4 weeks in 
patients with structural heart disease (and if 
extensive ablation has been performed).25 Use of 
long-term anticoagulant therapy should be guided 
by preexisting indications (e.g., atrial fibrillation 
or a previous stroke). In the absence of struc-
tural heart disease and with a right-side-only 
ablation, most centers use short-term aspirin 
therapy without anticoagulation.41

Ventricular Assist Devices

Some patients with ventricular tachycardia who 
have extreme hemodynamic instability require 
the use of percutaneous ventricular assist devices 
during catheter ablation, which can provide hemo-
dynamic support and facilitate mapping of un-
stable ventricular tachycardias.42 These devices 
may also be useful for preprocedure stabiliza-
tion and management in cases of severe left 
ventricular dysfunction.43

Catheter Ablation of Ventricular 
Fibrillation

A small subset of patients with idiopathic ven-
tricular fibrillation have PVCs that trigger the 
arrhythmia. These PVCs can be targeted for 
catheter ablation.44 Catheter ablation can also 
successfully target PVCs that trigger ventricular 
fibrillation or ventricular fibrillation storm in 
patients with structural heart disease (Fig. 3).45

Clinic a l Ou t comes

Catheter ablation for ventricular tachycardia is 
effective in patients with and patients without 
structural heart disease.25 In the absence of struc-
tural heart disease, success rates of more than 
80% have been reported for both sustained ven-
tricular tachycardia and PVCs.46,47 In patients with 
structural heart disease and ICD shocks, the 
burden of ventricular tachycardia can be reduced 

by catheter ablation,26 and ablation can be life-
saving in those with ventricular tachycardia 
storm.19 The overall success rate with ablation is 
higher for patients with postinfarction ischemic 
cardiomyopathy (56 to 77%) than for patients with 
nonischemic cardiomyopathy (38 to 67%).46,47

Recurrent ventricular tachycardia after abla-
tion in patients with structural heart disease is 
associated with a decreased chance of survival.46,47 
Analysis of a retrospective database involving 
2061 patients treated at specialized centers for 
catheter ablation of ventricular tachycardia 
showed that freedom from recurrence at 1 year 
was 70% (72% for patients with ischemic cardio-
myopathy and 68% for those with nonischemic 
cardiomyopathy).47 Transplantation-free survival 
at 1 year was 90% among patients without a 
recurrence of ventricular tachycardia and 71% 
among patients with a recurrence.

Clinical trials of treatment for ventricular 
tachycardia have special challenges, since cath-
eter ablation is the only option for many pa-
tients, and referral for ablation often occurs 
relatively late in the natural history of the dis-
ease, making randomization ethically problem-
atic.47 Several carefully designed randomized 
trials have shown the superiority of catheter 
ablation to medical therapy in controlling recur-
rences of ventricular tachycardia, including the 
Ventricular Tachycardia Ablation versus Escalated 
Antiarrhythmic Drug Therapy in Ischemic Heart 
Disease (VANISH) trial,48 the Substrate Mapping 
and Ablation in Sinus Rhythm to Halt Ventricu-
lar Tachycardia (SMASH-VT) trial,49 and the Ven-
tricular Tachycardia Ablation in Coronary Heart 
Disease (VTACH) trial (Table  2).50 However, 
there is a need for randomized trials with suf-
ficient power to assess a mortality end point for 
catheter ablation of ventricular tachycardia.51,52

Complications

Complications of ventricular tachycardia ablation 
include access-site vascular injury, cardiac per-
foration with or without tamponade, procedure-
related thromboembolism (which can be symp-
tomatic or asymptomatic), and even death. In a 
Nationwide Inpatient Sample (NIS) study involv-
ing 4653 patients undergoing postinfarction 
ablation of ventricular tachycardia, 6.9% of the 
patients had vascular complications, 4.2% had 
cardiac complications, 0.5% had neurologic com-
plications, and 1.6% died in the hospital.53 In a 
large, single-center series, 4% of patients with 
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idiopathic ventricular tachycardia had complica-
tions, as did up to 6% of patients with struc-
tural heart disease.54

Some complications are specifically associat-
ed with percutaneous epicardial access, such as 
phrenic nerve damage, coronary-artery injury, 
liver laceration or hematoma, and right ventricu-
lar damage.55 Coronary injury can be avoided by 
careful imaging of the coronary arteries during 
the procedure. Catheter-based techniques, such 
as balloon interposition to separate the phrenic 
nerve from the heart during catheter ablation, 
can be used to avoid nerve injury.36

Progressive pump failure and a low-output 
state can occur in patients with advanced heart 
failure who are undergoing ablation procedures 
for ventricular tachycardia. These procedures can 
be prolonged in patients with large scars, and 
an average duration of more than 5 hours has 
been reported in clinical trials.26 The long dura-
tion of the procedures can have an adverse effect 
on outcomes and mortality.56

Management of Intractable Ventricular 
Tachycardia

Ventricular tachycardia that cannot be effectively 
controlled with catheter ablation poses a special 
clinical challenge. In patients with ventricular 
tachycardias originating in deep intramural loca-
tions, specialized approaches for intramural ab-
lation, such as needle ablation and coil emboli-
zation, can be used.22,23 “Bipolar” ablation of 
ventricular tachycardia (in which two catheters 
are positioned on opposite sides of the ventricu-
lar wall) has also been successfully used for 
ventricular tachycardia originating in deep loca-
tions.57 Since the autonomic nervous system 
powerfully regulates myocardial electrical prop-
agation, neuromodulation approaches (e.g., tho-
racic epidural anesthesia and bilateral stellate 
ganglionectomy) have been used to manage 
ventricular tachycardia when radiofrequency ab-
lation was unsuccessful.58,59 In extreme cases, 
implantation of a ventricular assist device or heart 
transplantation may be considered. Biologic ap-
proaches such as the use of enzymes to homog-
enize ventricular scars by interrupting abnormal 
paths of electrical propagation within the scar,60 
gene therapy to target connexins that modulate 
impulse propagation in the heart,61 and stereo-
tactic radiation therapy62 are examples of new 
therapies that are being experimentally evalu-Ta
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ated for modulation of ventricular tachycardia 
circuits.

Conclusions

Catheter ablation has become well established in 
the clinical management of ventricular tachycar-
dia over the past two decades. Ablation has a 
high rate of success for patients with PVCs and 
those with idiopathic ventricular tachycardia. 
Among patients with structural heart disease, 
success rates are not as high, although techno-
logical advancements have resulted in improved 
outcomes. If ventricular tachycardia is not suc-
cessfully controlled with catheter ablation or if it 
recurs despite ablation, the chance of survival is 

decreased. New approaches are being developed 
to try to increase the proportion of patients who 
can be successfully treated.
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