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BACKGROUND

VT: ↑Risk of morbidity & mortality

ICD : Painful → ↓QoL

VT ablation : mainstay therapy for 

the treatment of VT storm and drug 

refractory

Preventive ablation vs Defereed ablation?



BACKGROUND

Programmed Ventricular Stimulation :

Are all patients suitable for prophylactic VT ablation ?

PVS: Limited evidence for risk stratification post MI

Aim : evaluate optimal timing of VAs ablation & 

putative role of PVS stratification 



METHODS

Records identified through databas

e searching PubMed, Embase, and  

Cochrane Library (n=2304) 

Duplicates excluded
(n=542)

Records screened

(n = 1762 )

Records excluded for not meeting inclusio

n criteria (n = 1695)

Full-text articles assessed for 

Eligibility (n=67) Full text article excluded (n=57)

Experimental animal models / basic scienc

e (n=11)

Secondary research papers (n=18)

Case report and case series (n=26)

Duplicate population (n=2)
37 studies are included in the syste

matic review and meta-analysis

Identification of studies via databases and registers
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•RCT for ablation outcome and Cohort study for PVS outcomes

•Population : Adult human patients who underwent treatment 

of VT post MI 

•Intervention: ICD + early ablation or Assessing the use of PVS 

post MI

•Control : ICD implantation alone as initial strategy

•When assessing PVS, provides Tp, Tn, Fp, Fn values

•Provide any outcomes of present study

Inclusion criteria

• Experimental animal models / basic science

• Secondary research papers

• Case report and case series

• Duplicate population

Exclusion criteria

• Primary outcomes: ICD therapy, appropriate shock, VT storm, PVS predictive value
• Secondary outcomes: Complication rate, mortality, SF-36 Quality of life changes



RESUTS
A

B

Study
Selection Comparability Outcome Total

1 2 3 4 1 2 1 2 3

Marchlinski, 1983 ✯ ✯ ✯ ✯ - - ✯ ✯ ✯ 7

Roy, 1985 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

P Santarelli, 1985 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Kuck 1986 ✯ ✯ ✯ ✯ - - ✯ ✯ ✯ 7

Gonzales 1988 ✯ ✯ ✯ ✯ - - - - ✯ 5

Dennis, 1988 ✯ ✯ ✯ ✯ - - - - ✯ 5

Cripps, 1989 ✯ ✯ ✯ ✯ - - - - ✯ 5

Bhandari, 1989 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Lesaka, 1990 ✯ ✯ ✯ ✯ ✯ - - ✯ ✯ 7

Richards, 1991 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Bourke, 1991 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Nogami, 1991 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Bhandari, 1992 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Hueb, 1992 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Pedretti, 1992 ✯ ✯ ✯ ✯ - - ✯ ✯ ✯ 7

Brembilla-Perrot, 1995 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Zoni-Berisso,1996 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Andresen, 1999 ✯ ✯ ✯ ✯ - - ✯ ✯ ✯ 7

Buxton, 2000 ✯ ✯ ✯ ✯ - - - - ✯ 5

Schmitt, 2001 ✯ ✯ ✯ ✯ - - - - ✯ 5

Fuenmayor, 2004 ✯ ✯ ✯ ✯ - - - - ✯ 5

Reviele, 2005 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Daubert, 2006 ✯ ✯ ✯ ✯ ✯ - - ✯ ✯ 7

De Ferrari, 2007 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Hukuri, 2009 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6

Belhessen, 2009 ✯ ✯ ✯ ✯ - - ✯ ✯ ✯ 7

Constantini, 2009 ✯ ✯ ✯ ✯ - - - - ✯ 5

Kumar, 2010 ✯ ✯ ✯ ✯ - - - - ✯ 5

Zaman, 2014 ✯ ✯ ✯ ✯ - - - - ✯ 5

Gatzoulis,2019 ✯ ✯ ✯ ✯ - - - ✯ ✯ 6
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RESUTS & DISCUSSION

Study ID Year, region Group
No. of 

patients
Age (y) Male sex (n) LVEF (%) LVEF >30% Amiodarone B-Blocker

Follow-up time 
(month)

SMASH-VT 2007, US

Ablation + ICD 64 67 ± 9 59 30.7 ± 9.5 37 0 60

22.5

ICD only 64 66 ± 10 52 32.9 ± 8.5 30 0 63

VTACH 2010, Europe

Ablation + ICD 52 67.7 ± 8.3 50 34 ± 9.1 20 18 39

22.5

ICD only 55 64.4 ± 8.2 50 34.1 ± 8.8 23 19 41

SMS 2017, Europe

Ablation + ICD 54 68.4 ± 7.7 47 32 ± 6.9 22 16 49

27

ICD only 57 65.9 ± 8.4 46 30.4 ± 7.3 27 20 52

BERLIN VT 2020, Europe
Ablation + ICD 246 67.1 223 34.9 156 65 206

24

ICD only 259 65.6 224 35.2 163 61 215

CONT . . .



Study ID No. of patients Age (y) Male sex (n) LVEF (%) Amiodarone B-Blocker Follow-up time (month)

Andresen, 1999 146 55 120 41.1 ± 12.3 NA NA 24

Belhessen, 2009 154 59.5 ± 12 132 40.7 ± 9.5 NA NA 36

Bhandari, 1989 75 61,5 68 38.1 ± 8.5 21 20 36

Bhandari, 1992 86 66 ± 10 70 34 ± 9.1 0 0 12

Bourke, 1991 1209 66 ± 10 882 34.1 ± 8.8 123 56 24

Brembilla-Perrot, 1995 440 63.4 321 42 ± 8.9 19 89 24.4

Buxton, 2000 1750 67 ± 9 1072 38.4 ± 7.3 NA MA 28

Constantini, 2009 566 66 ± 10 321 34.9 34 90 36.2

Cripps, 1989 75 67.7 ± 8.3 51 35.2 0 75 33

Daubert, 2006 593 64.4 ± 8.2 284 44 38 123 36

De Ferrari, 2007 105 68.4 ± 7.7 72 30.7 ± 9.5 8 89 24

Dennis, 1988 338 65.9 ± 8.4 221 42.9 ± 8.5 31 239 18

Fuenmayor, 2004 50 67.1 38 34 ± 9.1 10 30 18

Gatzoulis,2019 575 65.6 302 34.1 ± 8.8 32 321 12

Gonzales 1988 84 60.3 58 42 ± 3.9 8 50 12

Hueb, 1992 27 62.3 ± 11.3 19 30.4 ± 7.3 NA NA 12

Hukuri, 2009 345 66.3 ± 15 298 34.9 NA NA 24

Kuck 1986 18 66 ± 10 9 35.2 NA NA 24

Kumar, 2010 360 66 ± 10 184 39.7 ± 9.5 NA NA 36

Lesaka, 1990 133 63.4 98 35.9 ± 8.5 NA NA 33

Marchlinski, 1983 41 67 ± 9 32 34 ± 9.1 NA NA 36

Nogami, 1991 32 66 ± 10 19 36.1 ± 8.8 NA NA 24

P Santarelli, 1985 50 67.7 ± 8.3 33 32 ± 6.9 8 18 18

Pedretti, 1992 37 64.4 ± 8.2 22 30.4 ± 7.3 2 30 18

Reviele, 2005 76 68.4 ± 7.7 39 34.9 11 60 NA

Richards, 1991 361 65.9 ± 8.4 182 35.2 NA NA 12

Roy, 1985 150 67.1 87 44 20 87 12

Schmitt, 2001 98 65.6 67 42 0 0 24

Zaman, 2014 290 60.3 120 38 37 100 24

Zoni-Berisso,1996 93 62.3 ± 11.3 75 39 0 93 12



RESUTS & DISCUSSION

A. ICD THERAPY

B. APPROPRIATE SHOCK

C. VT STORM

A B C

D E

A B C
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RESUTS & DISCUSSION
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3 Year Survival from VT (ICD therapy)

+

Deferred ablation

Preventive ablation

HR 0.51; 95% CI 0.38 – 0.69; p<0.00001; I2 = 0%



Mean Day ablation attempt post MI: 
14.3 ± 6.1 day 

RESUTS & DISCUSSION

Pathophysiology of VAs post-MI

Post infarct

Scar

Remote

Border zone

Initial phase (day 1-5) : 
cell death & inflamation

Intermediate phase (day 7-30) : 
fibrosis replacement

Chronic phase (day > 30) : 
Remodelling



RESUTS & DISCUSSION

Catheter ablation

1. Bidirectional block of 
critical isthmuses 

2. Homogenisation of 
the substrate

3. Elimination of triggering 
PVC focus



RESUTS & DISCUSSION

Subgroup analysis of population with LVEF >30% :



RESUTS & DISCUSSION
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3-Year Mortality Survival

HR 0.90; 95% CI 0.59 – 1.35; p = 0.60; I2 = 0%

+
Preventive ablation

Deferred ablation

Mortality:

Complication:



RESUTS & DISCUSSION

Recent Meta-analysis:
Lower QoL was apparent
among patients with an ICD
who experienced several
device discharges.



RESUTS & DISCUSSION
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Preventive Deferred

Mental Component

MD 2.73 [0.13 – 5.33]
p = 0.04; I2 = 0%

MD 3.70 [0.14 – 7.27]
p = 0.04; I2 = 30%

Quality of life improvement (SF-36)

Which patients are
really at risk of
experiencing VT?



RESUTS & DISCUSSION

Role of Programmed Ventricular Stimulation



Studies RR (95% CI) P value

2 1.2 (0.74-1.95) 0.46

6 2.09 (0.79-3.45) 0.14

5 1.65 (0.53-5.13) 0.39

4 1.02 (0.96-1.08) 0.51

5 1.07 (0.60-1.56) 0.89.

3 2.17 (1.03-4.56) 0.04

5 1.16 (0.66-2.05) 0.61

5 1.09 (0.78-1,58) 0.78

5 0.88 (0.46-1.23) 0.31

5 0.97 (0.56-1.87) 0.74

5 0.67 (0.23-1.10) 0.11

2 2.84 (1.24-6.49) 0.01

4 3.04 (1.54-5.85) <0.001

3 1.27 (0.39-1.52) 0.45

4 3.15 (1.48-6.73) 0.003

3 0.93 (0.85-1.01) 0.09

2 1.01 (0.81-1.26) 0.93

3 1.33 (1.15-1.91) 0.04

2 1.28 (1.06-1.68) 0.002

2 1.15 (1.06-1.25) <0.001

4 3.04 (0.70-13.22) 0.14

2 9.87 (1.24-78.26) 0.03

0 1 2 3 4 5 6 7 8 9 10

Age

Male gender

STEMI

NSTEMI

Abborted cardiac arrest

VAs during ACS

Anterior MI

Lateral MI

RV MI

Posterior MI

Inferior MI

Anterior Extensive MI

Infarct size

Heart Rate Variability

Tpeak Tend Interval

T Wave alternans

QRS duration

QRS duration ≥ 180ms

Fragmented QRS

High PVC burdens in Holter

LVEF <40%

LGE

RESUTS & DISCUSSION

Other non-invasive risk factors of VT after MI



RESUTS & DISCUSSION

Proposed algorhythm of VT risk stratification to ablation post MI
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CONCLUSION

• Although there is no significant difference in terms of reducing

mortality, preventive VT ablation has been shown to reduce

VT burdens and improve quality of life.

• Noninvasive to invasive risk stratification has the potential to pro

vide benefits in determining which patients require routine PVS,

especially in intermediate phase post MI



Thank You


