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All about Ischemic VT Ablation

• Several ways of identifying the substrate

• Clear endpoint in some patients



Baseline ECG: simple method to identify the 
substrate



Clinical VT
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Josephson and Callans. Using the 12 lead ECG to 
localize the site of origin of VT.  

Heart Rhythm 2005;2:443



Substrate localization by simple imaging 
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Catheter position : apical, septal, and 
inferior

RAO LAO



Pacemap and VT
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VT induction by Pace mapping



Immediate Termination of VT

RF on



Substrate of Ischemic Cardiomyopathy 
VT
All Endocardial?

Multielectrode mapping

Use of MRI



VT Ablation Procedure Workflow
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VT induction
Substrate mapping

• tag for LP, frag

Isthmus identification

• pacemap, entrainment

Catheter 
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the isthmus
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Visually identifiable substrate in ICMP

Waller TA. AJC 1998;81: 884.

ICMP
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EGM Characteristics in Pts with VT

Miller, et al, Circulation 91:2385 (1995)

Miller, et al, Circulation 91:2385 (1995)



J Cardiovasc Electrophysiol 2016;27:183-189
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Value of Cardiac MRI in Patients With Failed 
Ablation Procedures for VT



How often epicardial access necessary?

JACC Vol. 55, No. 21, 2010



J Cardiovasc Electrophysiol. 2018;29:1530-1539

Epicardial VT in ICMP: Prevalence, EP 
characteristics, and long‐term ablation outcomes

• A total of 13 of 93 (14%) patients with ICM had conclusive 
evidence of critical EPI substrate demonstrated to participate 
in VT

• Many patients with prior CABG was excluded, and may still 
have critical EPI substrate components. The true prevalence of 
critical EPI substrate in ICM might be higher

• Previously higher rate (29% -87%) has been reported, but no 
evidence for the critical substrate



J Cardiovasc Electrophysiol. 2018;29:1530-1539

1. Prevalence of critical EPI substrate for not amenable to ENDO 
ablation > 14%

2. No substrate or procedural feature to identify patients with critical 
EPI substrate except a slightly smaller ENDO bipolar low voltage area

3. The critical EPI VT ablation sites were all located within EPI bipolar 
low voltage areas opposite the endocardial bipolar scar  (77%), and 
extended beyond the endocardial bipolar but within low unipolar 
voltage region

4. The outcomes of EPI catheter ablation in this group are good and 
comparable with ICM patients who underwent successful ENDO‐ only 
procedures



Percutaneous Epicardial Access for Mapping and Ablation Is 
Feasible in Patients With Prior Cardiac Surgery, Including 
Coronary Bypass Surgery 
Circ Arrhythm Electrophysiol. 2015;8:94-101. 

• Percutaneous epicardial access in 162 pts. 18 pts s/p 

cardiac surgery

• 12/18 successful access (6/10 CABG)

• Adhesiolysis required in 10 pts with the sheath, wire, and 

pigtail or ablation catheter

pigtail



• Pericardial fibrosis is most prominent over the RV free wall 

• Some scar tissue can be vascular

• 1 large pericardial effusion, 1 small pericardial hematoma, 1 

tamponade 2 days post procedurally (required redo median 

sternotomy with repair of the diaphragmatic wall of RV), 1 

hemoperitoneum day 1 and managed with blood transfusion

• 4/18 complications



High-Resolution Mapping of Ventricular Scar Comparison 
Between Single and Multielectrode Catheters

• 14 swine; 3 healthy 

controls, 11 with chronic 

anterior wall infarction 

(6-8 wk)

• 1) Smart-Touch

Thermocool; fill 

threshold <10mm in 

normal, <5mm for scar

• 2) Pent Array catheter

• MRI 
Circ AE. 2016;9:e003841



Electroanatomical Map in Post Infarction
Swine

Circ AE. 2016;9:e003841



LGE in anterior MI and Bipolar Voltage 
Mapping 

Circ AE. 2016;9:e003841



EGM characteristics: multielectrode vs. Abl catheters

Circ AE. 2016;9:e003841



High-Resolution Mapping of Postinfarction Reentrant 
VT Electrophysiological Characterization of the Circuit

• 15 swine, 6-8 wks after MI

• Detailed mapping showed the 

slowest conduction velocities at 

the proximal and distal curvature 

(exit and entrance). 

• Conduction velocities:

• Entrance: 0.28+0.2m/s

• Exit: 0.4+0.3m/s

• Isthmus: 0.62+0.2m/s

Circulation. 2016;134:314–327.



Other considerations
Ischemia as a trigger?

Complications

Endpoint



Coronary Artery Revascularization in Patients With 
Sustained Ventricular Arrhythmias in the Chronic Phase 
of a MI: Effects on the Electrophysiologic Substrate and Outcome

• 64 patients (65 + 8 y/o) with prior MI with spontaneous VAs 

not related to an acute ischemic event (55 VT, 9 VF) and 

coronary lesions requiring revascularization were studied 

prospectively. 

• EP study was performed before and after revascularization, 

and events during follow-up were analyzed

J Am Coll Cardiol 2001;37:529–33



PCI

3-15 days

If an acute ischemic event is responsible for the VAs, revascularization should 
also prevent the recurrence of VAs

Despite effective coronary artery revascularization, the arrhythmia substrate was 
not modified



Safety of VT Ablation in Clinical Practice: Findings from 9699 
Hospital Discharge Records Circ Arrhythm Electrophysiol. 2015;8:362-370



Prognostic Value of Noninducibility on 
Outcomes of VT Ablation: VANISH Substudy

• To evaluate the predictive value of noninducibility on long-

term outcome in VANISH study (post MI, VT).

• The relationship between post-ablation inducibility and 

the primary composite endpoint (death, VT storm >30 days, 

or appropriate ICD shock >30 days) was assessed

• Total of 129 pts

• 51 pts were noninducible post ablation

• 78 who had inducible VT or in whom inducibility testing was 

not performed. J Am Coll Cardiol EP 2018;4:911–9



Event-free survival from the primary and secondary 
outcome based on presence of noninducibility of any VT

Primary outcome (death, appropriate 
shock, VT storm after 30 days)

Secondary outcome (appropriate 
shock, VT storm, sustained VT below 
ICD detection limit at any time)



Summary

• Identification of the substrate is the key to the successful 

ablation. Imaging helps. 

• Epicardial ablation is necessary to reach the critical 

epicardial substrate in 14% 

• Non-inducibility is related with low VT recurrence


