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43/M, h/o OMI, presented with aborted SCD

CAG taken after resuscitation 
showed totally occluded pLAD 
& pRCA. 

One day after CABG,
incessant VF event occurred.
VF was initiated by VPC and
monomorphic VT that
frequently degenerated into
VF.
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N Engl J Med 2016;375:111-21.

Ventricular Tachycardia Ablation versus Escalation
of Antiarrhythmic Drugs: VANISH Trial

a multicenter RCT in patients with ischemic CM and ICD
VT despite the use of AAD 

Patients were randomly assigned to
-catheter ablation(ablation grp, n=132)+baseline AAD  medications or     
-escalated AAD (escalated-therapy group, n=127).

escalated therapy group, 
-amiodarone, newly initiated if another agent had been used previously.
-amiodarone dose increased if < 300 mg per day or
-mexiletine was added if the dose > 300 mg per day. 

The primary outcome was a composite of -death, 
-VT storm, or 
-appropriate ICD shock.



N Engl J Med 2016;375:111-21.



We designed this randomized trial to examine whether prophylactic RF catheter ablation of
arrhythmogenic ventricular tissue would reduce the incidence of ICD therapy.

Eligible patients with a history of a MI and planned or recent (<6m) implantation of ICD for
spontaneous unstable VT or VF. The patients did not receive antiarrhythmic drugs.

Patients were randomly assigned to defibrillator implantation alone or defibrillator
implantation with adjunctive catheter ablation (64 patients in each group).
Ablation was performed with the use of a substrate based approach in which the
myocardial scar is mapped and ablated while the heart remains predominantly in sinus
rhythm. The primary end point was survival free from any appropriate ICD therapy.

Twenty-one patients assigned to defibrillator implantation alone (33%) and eight patients
assigned to defibrillator implantation plus ablation (12%) received appropriate ICD therapy
(HR, 0.35, p = 0.007).
Among these patients, 20 in the control group (31%) and 6 in the ablation group (9%)
received shocks (P = 0.003). Mortality was not increased in the group assigned to ablation
as compared with the control group (9% vs. 17%, P = 0.29).

Conclusions: In this randomized trial, prophylactic substrate-based catheter ablation
reduced the incidence of ICD therapy in patients with a history of MI who received ICDs for
the secondary prevention of sudden death.

N Engl J Med 2007;357:2657-65.

Prophylactic Catheter Ablation for the Prevention of Defibrillation Therapy
Substrate Mapping and Ablatino in SR to Halt VT (SMASH-VT )





We assessed the potential benefit of catheter ablation before implantation of an ICD.

A prospective, open, RCT, undertaken in 16 centres in four European countries. 
Patients aged 18–80  with stable VT, previous MI, and reduced LV EF (≤50%). 

110 patients were randomly allocated in a 1:1 ratio 
- to receive catheter ablation and an ICD (ablation group, n=54) or 
- ICD alone (control group, n=56). 

The primary endpoint was the time to first recurrence of VT or VF.

Time to recurrence of VT or VF was longer in the ablation group than in the control grp.
At 2 years, estimates for survival free from VT or VF were 47% in the ablation group and 
29% in the control group (hazard ratio 0.61, p=0.045).

Prophylactic VT ablation before defibrillator implantation seemed to prolong time to 
recurrence of VT in patients with stable VT, previous myocardial infarction, and reduced 
LVEF. Prophylactic catheter ablation should
therefore be considered before implantation of a cardioverter defi brillator in such patients.

lancet 2010

Catheter ablation of stable VT before defibrillator implantation in patients with CAD
: VT ablation in coronary heart disease (VTACH) trial





European Heart Journal (2016) 37, 594–609



Meta-analysis of catheter ablation as an adjunct to medical 

Rx for Tx of VT in patients with structural heart disease

Heart Rhythm 2011;8:503–510

Catheter ablation as an
adjunct to medical therapy
reduces VT recurrences in
patients with SHD and has
no impact on mortality.
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European Heart Journal (2005) 26, 1461–1474
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Endo-Epicardial Versus Only-Endocardial Ablation
as a First Line Strategy for the Tx of VT in Pts With IHD

Fifty-three patients with IHD, divided in 2 groups according to enrollment time.
-From May 2013, endo-epi access (Epi-Group) as first-line approach (n=15).
-Before May 2013, only endo ablation in their first procedure (Endo-Group) (n=35). 

All late-potentials in the scar zone were eliminated, and if VT was tolerated, critical 
isthmuses were also approached. The end point was the noninducibility of any VT. 
During a median follow-up of 15±10 months, the combined end point (admission due to 
VT or re-ablation) occurred in 14 patients of the Endo-group and in one patient in the Epi-
group (P=0.03). Ventricular arrhythmia recurrences occurred in 16 and in 3 patients in the 
Endo and Epi-Group, respectively (P=0.2).

Circ AE. 2015;8:882



J Am Coll Cardiol 2010;55:2366–72

J Am Coll Cardiol 2012;60:132–41
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Ablation Strategy

Linear lesion connecting dense scar to normal myocardium (Marchlinski)

Short linear ablation parallel to the border zone (Soejima)

Channels ablation – EUS (Soejima), voltage-define CC (Arenal)

LAVA (local abn. Ventricular activity) ablation (Jais)

Scar dechanneling (Berruezo)

Circumferential scar isolation (Tilz)

Scar homogenization (Di Biase)



Endo-epi homogenization

“Normal” electrograms were defined as 
electrograms with 3 or fewer sharp and 
discrete deflections from baseline, 
amplitude 1.5 mV, duration 70 ms 
(and/or ratio amplitude/duration 0.046).
Any electrograms not fitting the latter 
definition were
categorized as “abnormal” and targeted 
for ablation.



Definition of LAVAs

Sharp, high-frequency ventricular potentials, 
Distinct from the far-field ventricular electrogram 
Sometimes displayed fractionation or double or multiple components 
Separated by very-low-amplitude signals or an isoelectric interval
Poorly coupled to the rest of the myocardium

Circulation. 2012;125:2184-2196



Scar Dechanneling New Method for Scar-Related 
Left Ventricular Tachycardia Substrate Ablation

Circ Arrhythm Electrophysiol. 2015;8:326-336.

Scar dechanneling alone results in
low recurrence and mortality rates in
more than half of patients despite
the limited ablation extent required.



Juan Ferna´ndez-Armenta
Circulation. 2012;125:e466-e468

Scar dechanneling
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Reassessing Non-inducibility as Ablation Endpoint of 
Post-Infarction VT - The Impact of LV Function

91 patients (82 men, 67±10 years) with MI-VT.
59 (65%) EF>30% (mean 41±7), 
32 (35%) LVEF≤30% (mean 20±5).

Noninducible patients with LVEF>30% had a recurrence-free survival from SCD of 90% 
compared with 65% for inducible patients (P=0.015).
In the subgroup of patients with LVEF≤30%, the survival free from VT recurrence and SCD 
was 31% for noninducible compared with 39% for those who remained inducible (P=0.842).

Conclusions—Noninducible patients with moderately depressed LV function have a 
favorable outcome compared with patients who remained inducible after ablation.
On the contrary, patients with severely depressed LV function have a poor prognosis 
independent of the acute procedural outcome. 

Circ AE. 2015;8:853-862.



1. Role of RF ablation

life saving, reduction of future ICD shock

2. Timing

early intervention (cf. individualize, esp. in EF<30%)

3. Technique

endocardial approach

different methods

4. Inducibility

Conclusion


