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Clinical Presentation!
•  67-year-old man

•  Chronic mixed cardiomyopathy (LVEF 25%, NYHA II)
–  LAD infarct 1996 (LVEF 45%; NYHA I)

–  10 years later developed progressive LV dysfunction  
! LVEF from 45 -> 25% and new LBBB 

–  VF arrest in 2012 -> CRT-D  

–  Recurrent MMVTs requiring ICD shocks (>3 distinct EGMs)

–  Continue to have sustained VTs on chronic amiodarone 

therapy (400 daily)



Baseline ECG!



ECG after CRT!
(No change in HF symptoms) 



VT-1 induced with ES from RVA !
(TCL 320ms) !



VT-1 induced with ES from RVA !
(TCL 305ms) !



Two inductions with 2 MMVTs!
(Both non-tolerated, failed ATP –DCCV) !

VT-1 VT-2 



Carto Sound shell !



Carto Sound shell!
(focus on ventricular OT and AMC) !



Carto Sound Shell!



Carto Sound Shell!
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LV Endocardial Bipolar Voltage Map !



LV Endocardial Bipolar Voltage Map !



Pace Map VT 2! VT 2!



Pace Map VT 2! VT 2!
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Unipolar 0 - 8.3mV 

Hutchinson,+MD+et+al++
Circ%Arrhythm%Electrophysiol.+2011;+4:49855+



Pace Maps VT 2 ! VT 2!
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Unipolar 0 - 8.3mV 



Pace Maps from inferior septum!

Unipolar 0 - 8.3mV 



Pace Maps from inferior septum!



Pace Map VT-1 !



RAO 60°

LAO 30°

Pace Map VT-1 from AIV!



RAO 60°

LAO 30°

Pace Map VT-1 from AIV!



RAO 60°

LAO 30°

Pace Map VT-1 from AIV!



Data from Pace Maps !
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Epicardial Voltage Map!
Mapped with DecaNav, >2,000 points!

Endo Unipolar 0 - 8.3mV Epi Bipolar 0.5 – 1.0mV Epi Unipolar 0.0 – 8.3mV 



Bipolar 

Epicardial Endocardial 



Bipolar 

Unipolar 

Epicardial Endocardial 



Ablation Strategy!
"  Substrate is not in the endocardium and not in the 

epicardium 

"  Substrate is probably in the midmyocardium 

"  Ablation parameters:     Tissue contact ≥ 15gr 
Power = 30-40W 
Time = 90—240 seconds 

"  End point of each ablation lesion 
        lack of capture at 20mA@2ms 

"  Ablation from endocardium based on unipolar abl 



Core Isolation of entire LV outflow around AMC!
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MDP during VT-1 at R/L junction !



Terminates after 29 seconds of RF !



Core Isolation!

His 



Core Isolation strategy!



Core Isolation of entire LV outflow around AMC!

Post-Ablation !

120ms!260ms!



Core Isolation: Identifying the leak !



Core Isolation of entire LV outflow around AMC!



Core Isolation of entire LV outflow around AMC!



Core Isolation of entire LV outflow around AMC!



Entrance block !
Lack of capture at 20mA@5ms !



Capture at the opposing epicardial surface !

Subendocardial Core Isolation 

Non-inducibility and freedom from VT for 3 months 



From Miller JM et al. 1997 Williams & Wilkins Baltimore, MD:641-684 

Does isolation of the core needs to be 
transmural ? !



Does isolation of the core needs to be 
transmural ? !

Subendocardial isolation 

Tzou W eat al; Circ EP 2015 



Core Isolation as VT endpoint !



Summary!
"  The use of unipolar voltage (endocardial and epicardial) 

enhances our ability to identify abnormal substrate “scar” 
that is further away from the recording electrodes 

"  Normal bipolar endocardial and epicardial voltage 
coupled with abnormal endocardial and epicardial 
unipolar voltage may suggest a midmyocardial substrate 

"  Isolation of the arrhythmogenic core may not require 
transmural lesions formation as lesions only have to 
reach the existing  layer of midmyocardial scar 

"  Core isolation may be a feasible alternative endpoint for 
VT ablation 


