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Is VT recurrence relevant?



Prognostic impact of VT recurrence Siontis Circ AE 2016;9:e004432

31
%

39.5% 29.4%

1412 patients: 605 VT recurrence; 807 no VT recurrence



Mortality risk is highest immediately post-ablation and decays overtime

Prognostic impact of VT recurrence Siontis Circ AE 2016;9:e004432

Among the 605 patients with VT recurrence,  31.4% patients experienced death or HTx

For death or 
transplant

VT recurrence on day 0: 
HR 3.45

on day 30: 
HR 3.36

on day 365: 
HR 2.50

on day 1032 
HR 1.39

    Among the 807 patients without VT recurrence, 22.9% experienced death or 
HTx.



Is VT recurrence following an initial 
ablation procedure is a stochastic 
event?



VT ablation after ES 	   	 #recurrence Vergara et al. 
Heart Rhythm 2018;15:48–55

VT Recurrence

No inducible VT @PES after ablation
Only non-clinical inducible VT

Not tested

Clinical inducible VT



I-
VT

Score
predicting VT ablation outcome

Vergara et al.  Circulation AE 
2018;11:e006730





None 
0.36; 17/161

Age<65 
0.93;  

41/166

Yes 
5.2;  

30/39

No VT, NT, 
NC-VT, 

0.26; 11/147

C-VT 
1.8;  
6/14

Age≥65 
1.5;  

82/230

No 
2.3;  

16/34

ICD, CRT 
0.82;  

130/580

LVEF≥30 
0.71; 147/741

LVEF<30 
1.5; 169/469

PES?

PES

No VT, NC-VT 
1.2; 123/396

NT, C-VT 
3.8; 46/73

Device?

Previous Abl?Age?

1;  
316/1210 

Hazard Ratio;  
pts with event/pts in the group

LVEF?

Risk of VT recurrence re-estimated after ablation Vergara et al. CircAE 2018; 1:e006730

www.vtscore.org



VT recurrence following an initial ablation 
procedure is rarely a stochastic 
event;
rather, it is a predictable 
outcome of patient’s clinical 
trajectory, the underlying myocardial 
architecture, and the limitations of current 
ablation technologies.



Simultaneous Endo Epi analysis of 3D VT circuit
Tung Circulation 2020



Scar tissue post Myocardial Infarction

RF 
4-8 
mm



Clinical profile of Repeat ablation Candidates 
Tzou - Outcome repeat VT - HR 2017 



Survival & success in Repeat VT ablation Tzou - HR 2017 

Patients without VT recurrence after a repeat ablation achieved a 93% 
survival rate, complarable to the 92% survival of successful first-time procedures
If a repeat procedure fails to control VT, the patient survival plummets to 
67%



Effects of repeat ablation Garcia Europace 2024; 26, 1–10

-55% 
VT burden

-73% 
ICD shock

SHD patients who underwent repeat ablation for 
VT21

0



What happens if we decide to  
do not reablate  
patients with recurrence after a first ablation?



Effect of Repeat Ablations Siontis Circ AE 2016;9:e004432

19% of 296 patients with VT recurrence underwent repeat ablation @ 309 
days 

The adverse impact of VT recurrence on mortality remains significant for up to 1031 days post-ablation Index 
Ablation 
1412 pts

VT 
recurrence 

296 pts

Redo 
Ablation?

Patients undergoing redo ablation experience significant 
survival benefit

Redo       56pt

No redo 240pt

Median survival time for repeated 
ablation patients 595.5 days  

survival 
only 
147 days  



VANISH Trial 	 	 #VT ablation vs AAD escalation Sapp NEJM 2016;375:111-21

History of myocardial infarction; ICD 
VT during treatment with amiodarone or class I or III AAD within previous 6 months

259 patients
Catheter ablation Escalated therapy

Primary outcome:  
• Composite of:
✓  death, 
✓VT storm, 
✓appropriate ICD shock 

after 30-d treatment period

1:1 
R



AAD failure lowers threshold for REDO

Recurrent VT despite Class III AAD is 
primary indication to intervention 

“Refractory” encompasses suppression of 
arrhythmias, but also intolerance to side 
effects

Definition ad consequences of refractory status

Amiodarone is highly effective, but side-
effects lead to cessation of treatment in 25% 
patients 



When ?



Hazard ratio (HR) for mortality according to ventricular arrhythmia burden against the reference 
group of patients with no ventricular arrhythmia

Mortality after VT clusters Elsokkari Progress Cardiovasc Dis 2021; 66: 70–79

Higher mortality risk in 

higher 
numbers of VA 
episodes within a 

shorter 
cluster



Risk of recurrent VT/VF
Early vs deferred VT ablation Maan EHJ Open 2025; 5, oeaf076

PARTITA

VTACH

SMASH-VT

VANISH2

PAUSE-SCD

BERLIN VT



Early vs deferred VT ablation

PARTITA

VTACH

SMASH-VT

VANISH2

PAUSE-SCD

BERLIN VT

SMS

Cardiovascular 
mortality

Maan EHJ Open 2025; 5, oeaf076



Calculating thresholds

The threshold at which the risk of arrhythmia suppression is offset by the risk of the ventricular tachycardia is not 
certain.

risk of 
arrhythmia 
suppression

Mortality risk 
related to  
ventricular 
tachycardia



consecutive SHD patients who underwent repeat 
ablation for VT

Indications to repeat ablation Garcia Europace 2024; 26, 1–10

21
0

>5 VT episodes
5%

1–5 VT episodes
10%

slow/below detection VTs
9%

electrical storm/incessant VT 



consecutive SHD patients who underwent repeat 
ablation for VT

Recurrence or progression? Garcia Europace 2024; 26, 1–10

21
0
20 
(10%)

68 

(32%) Progression of substrate (new areas 
of low voltage and/or late potentials)  
28 (41%) had ICM and 40 (59%) had NICM

definite recurrence of previously ablated/ 
induced VT 
(comparing the cycle length of the induced VT and 12-lead ECG (when available)



⇝ High-risk refractory VT, defined as: 
» Ischemic and/or nonischemic cardiomyopathy, and
» Recurrent sustained monomorphic VT, defined as at least one of the following below, documented by ICD 

interrogation or ECG in the prior 6 months, and having occurred after the last VT ablation:

» A: ≥3 episodes of monomorphic VT treated with anti-tachycardia pacing (ATP) at least one of which is 
symptomatic

» B: ≥1 appropriate ICD shock
» C: ES (≥3 episodes of sustained monomorphic VT within 24 hours treated with ICD shock or ATP)
» D: sustained monomorphic VT below detection rate of 
ICD documented by ECG, and LVEF≤49% and previously underwent at least one standard of care CA for VT.

RADIATE-VT 	 	 	 #inclusion criteria ClinicalTrials.gov ID NCT05765175

380 patients
Catheter ablation Cardiac 

Radioablation

1:1 
R



consecutive SHD patients who underwent repeat 
ablation for VT

How to treat recurrence after redo Garcia Europace 2024; 26, 1–10

21
0
⇝ For patients receiving multiple therapies after 

the redo: 
» LVAD implantation
» 3rd ablation
» sympathectomy/renal denervation
» ICD upgrade
» increase on antiarrhythmics
» heart failure medication optimization & ICD reprogramming. 
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