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When is a VT refractory to ablation?
It is important to emphasize that after an initial failed endocardial or
epicardial ablation, a repeat standard ablation can often be
successful, suggesting that the most common reason for initial failure
is failure of mapping or inadequate lesion creation.

In structural heart disease–related VT, ablation fails to abolish the
clinical VTs in 5% to 10% in ischemic cardiomyopathy and 11% to 24%
in NICM. *

* Circ Arrhythm Electrophysiol. 2017;10:e003676
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Anatomical Considerations 
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Interventional Options:

Half-Saline Irrigation

Bipolar Ablation

Needle Ablation 

Alcohol Ablation

Surgical Cardiac Sympathetic Denervation/RSD

New catheter design (HPSD)/ energy sources (HIFU)

Radioablation



In the absence of any randomized data, the choice and sequence of
alternative interventional techniques are heavily influenced by
institutional experience and preferences.

Circ Arrhythm Electrophysiol. 2015;8:606-615. 



Bipolar Ablation:

Heart Rhythm 2012;9:1932–1941

Heart Rhythm. 2016 Nov;13(11):2161-2171

https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical+and+Biophysical+Evaluation+of+Variable+Bipolar+Configurations+during+Radiofrequency+Ablation+for+the+Treatment+of+Ventricular+Arrhythmias


Bipolar Ablation:

J Cardiovasc Electrophysiol. 2014 Oct;25(10):1093-9

https://www.ncbi.nlm.nih.gov/pubmed/24890707


Bipolar Ablation:

Heart Rhythm 2012;9:1932–1941



Circulation. 2013;128:2289–2295

Needle Ablation:



Transcoronary Ethanol Ablation:
In a series of 42 patients (19 with ischemic,
22 with nonischemic, and 1 with no
structural heart disease) target sites were
septal in 74%, aortic-mitral continuity or the
outflow tracts in 9% and other non-septal
sites in 23% of patients.

Circ Arrhythm Electrophysiol. 2015;8:606-615. 



Card Electrophysiol Clin. 2017 Mar;9(1):93-98.

https://www.ncbi.nlm.nih.gov/pubmed/28167089


Surgical Cardiac Sympathetic Denervation:

Heart Rhythm2014;11:360–366

41 Patients: 14 LSCD, 27 BSCD

Freedom from ICD shocks: 48% (BSCD)
Significant ↓ ICD shocks: 90%
BSCD (48%) >> LSCD (30%)

Usually works for faster VTs



J Am Coll Cardiol 2017;69:3070–80

Between 2009 and 2016, 121 patients (age 55±13
years, 26% female, mean ejection fraction of 30±13%)
underwent left or bilateral CSD.

One-year freedom from sustained VT/ICD shock and
ICD shock, transplant, and death were 58% and 50%,
respectively.



Clin Res Cardiol (2016) 105:873–879

13 Patients. Four (31 %) and 11 (85 %) patients of these
13 patients were free from VA at 1 and 3 months.



Circ Arrhythm Electrophysiol. 2015;8:748-750. 

A STAR treatment plan of 25 Gy in a single outpatient treatment over 90 minutes to the 75% isodose
line was designed, encompassing the inferoseptal, inferior, and inferolateral walls from base to apex.



Scientific Report 2019 Mar 21;9(1):5000. doi: 10.1038/s41598-019-41314-x.

High-energy heavy ions can deliver high
radiation doses in small targets with reduced
damage to the normal tissue compared to
conventional X-rays.

Mechanism of action:
(1) long-lasting vascular damage
(2) fibrosis and
(3) loss of polarity of targeted cardiomyocytes
and wavy fibers with vacuolization.



N Engl J Med 2017; 377:2325-2336

Noninvasive Cardiac 
Radiation for Ablation of VT





Stereotactic Radiosurgery for Ablation of 
Ventricular Tachycardia

EP 2019: accepted manuscript

Ten patients underwent radiosurgical ablation (mean PTV, 22.15 ml; treatment duration, 68 min).
After radiosurgery, four patients experienced nausea and one patient presented gradual
progression of mitral regurgitation. During the follow-up (median 28 months), VT burden was
reduced by 87.5% compared to baseline (P=0.012) and three patients suffered non-arrhythmic
deaths. After the blanking period, VT recurred in eight of ten patients.



Endocardial Ablation Unsuccessful

Septal Origin Non-Septal Origin

Detailed Mapping RV/LV

Intramural SOO suspected

Half-Saline Irrigation
Bilateral unipolar Ablation

High power unipolar Ablation
Bipolar Ablation

BSCD (RSD?)
TCEA

Suspected epicardial SOO

Epicardial access possible? 

CS
SXP

Surgical Window
OR-Cryoablation

MRI (Scar) Imaging
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