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From the ESC textbook



General consideration

• Ventricular tachycardias due to genetic arrhythmia syndromes 
(usually caused by disorders of ion-channel function) tend to be 
polymorphic on ECG (not originating from a single discrete focus) and 
are typically not amenable to catheter ablation



Ventricular arrhythmias

• Idiopathic VA - Only 10% of cases of VT occur in the absence of 
structural heart disease, termed idiopathic VT.

• Focal VT – most common origin –outflow tract (70%)
• Fascicular VT (Belhassen VT) 

• Scar related VT
• Ischemic
• Nonischemic CMP
• Sarcoidosis
• Arrhythmic CMP

• Bundle branch reentry VT



Recent Clinical Case 

• 47 year old 
• EF ~ 40-45%
• No IHD
• Treated with beta blockers and ACE inh
• Holter- 40% PVC’s
• MRI from 2016 no evidence for scar
• HOW SHOULD WE MANAGE THIS PATIENT? 
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Idiopathic ventricular arrhythmias

• Idiopathic ventricular arrhythmias (VAs) occur in patients with
structurally normal hearts. 
• Spectrum of clinical presentation

• isolated premature ventricular contractions (PVCs), 
• Repetitive nonsustained or sustained ventricular tachycardia (VT)
• PVC-triggered ventricular fibrillation. 

• Majority originate from the outflow tract of the right ventricle (RV) 
and left ventricle (LV), but they may arise from anywhere in the heart.







RVOT VT

390 ms

LVOT PVC (AMC)



• Several ECG criteria have been proposed for differentiating left from 
right OTVT origin; ventricular tachycardias (VTs) with left bundle 
branch block and V(3) transition remain a challenge.





Indication for treatment

• Symptomatic
• Tachy ind CMP (usually with PVC burden > 15%)
• Drugs

• BB, Ca blockers
• Ic
• Amiodarone

• Ablation-Idiopathic ventricular tachycardias can be ablated with 
limited delivery of radiofrequency energy to the site of origin of the 
arrhythmia.



Arrhythmia-induced cardiomyopathy (AiCM)

• Tachycardia-induced cardiomyopathy
• AF-CM
• PVC-CM



Scar burden < 10% predicts reversibility of AF-CM



PVC-CARDIOMYOPATHY

• LV dysfunction caused solely by frequent PVCs
• Superimposed PVC-CM is defined as worsening of LVEF by at least 

10% due to frequent PVCs in a previously known CM
• PVC burden > 10% is significant enough to trigger PVC-CM.
• Diagnosis of exclusion, 

• suspected when PVCs burden >10%
• nonischemic CM. 

• Challenge is to identify when PVCs are the etiology of a CM or just 
“innocent bystander”





Echo
• PVC-CM is characterized by mild to moderate LV systolic dysfunction
• LV dilatation
• Mild mitral regurgitation
• Mild LA enlargement
• Resolves within 2 to 12 weeks after elimination of PVC’s

• Scar burden may predict the response to PVC suppression
MRI



Risk factors

• Males> Females
• High PVC burden (16-24% best identifies patients with PVC-CM)

• PVC burden may vary 
• 6 days holter may be required to define maximal PVC burden

• Lack of symptoms
• PVC QRS duration > 150 ms
• Epicardial origin



Treatment

• RFA or AAD similar long term suppression effect of 70-80%
• Areas with lower ablation success include – papillary muscle, 

epicardium, near coronary arteries or the conduction system. 
• Ablation complications ~ 5-8%
• ~ 10% need to stop AAD due to side effects. 
• No randomized trial compared AAD to RFA
• Retrospective study – RFA higher efficacy. 



• PVC suppression > improve LV function, LV dilatation, MR and BNP 
levels

• ~ 67% of patients show improvement in EF
• MRI with late-gadolinium enhancement predict responders versus 

nonresponders
• However, if PVC burden reduction (>20%) is achieved, the presence of 

myocardial scar seems to be less relevant to predict response





Back to our patient-

• 1st ablation- Several RF lesions delivered at the lower septal mitral 
annulus as well as from the TA side. 

• Procedure was stopped due to patient discomfort
• Follow up visit PVC burden now is 20%
• MRI – no scar except for the ablated area.
• 2nd ablation successful (ablated at the crux). 





CT MRI



Summary

• Male gender, asymptomatic
• Non ischemic CMP
• Very high PVC burden
• Epicardial origin



Second case
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Mapping of VPC’s #1 and #2

2 1



RF#3, 50Wts, LCC-RCC commissure







Idiopathic Left VT



Idiopathic Left Ventricular Tachycardia 
(ILVT): Clinical Features

• Symptoms: 
• Palpitations and presyncope. 
• Syncope is uncommon.

• Prognosis:
• Generally excellent
• Cardiac arrest is rare.



Idiopathic Left Ventricular Tachycardia 
(ILVT): Treatment

• Acute Therapy: 
• IV Verapamil is very effective.
• Vegal maneuvers, adenosine, beta blockers, and lidocaine are usually 

ineffective.

• Chronic Therapy:
• Verapamil for mild cases
• Ablation for severe symptoms (success rate: 80-90%)



CLASSIFICATION OF IDIOPATHIC FASCICULAR VT

• Posterior fascicular VT (90-95%): RBBB morphology + left axis 
deviation; arises close to the left posterior fascicle (Belhassen VT, 
1981).

• Anterior fascicular VT (5-10%): RBBB morphology + right axis 
deviation cases): arises close to the left anterior fascicle (Ohe et 
al., 1988).

• Upper septal fascicular VT (rare #1%): atypical morphology –
usually RBBB but may resemble LBBB instead; cases with narrow 
QRS and normal QRS axis have also been reported. Arises from 
the region of the upper septum (Shimoike et al., 2000).

http://lifeinthefastlane.com/ecg-library/basics/right-bundle-branch-block/
http://lifeinthefastlane.com/ecg-library/basics/left-axis-deviation/
http://lifeinthefastlane.com/ecg-library/basics/right-bundle-branch-block/
http://lifeinthefastlane.com/ecg-library/basics/right-axis-deviation/


Schematic diagram of the left posterior fascicular ventricular tachycardia (LPF-VT) reentry
circuit. 

Liu et al. Circ Arrhythm Electrophysiol. 2016;9:e004272

Figure 2





Scar related VT
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Hunold P, et al. AJR Am J Roentgenol. 2005;184(5):1420-6.

PATTERNS OF 
MYOCARDIAL SCAR
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Dinov et al
Circulation 2014

Ablation results are better compared no NICMP



Studies on drug therapy

• OPTIC study (JAMA 2006) – 412 with VT randomized to 
– Beta blockers – 38.5% - ICD shocks
– Sotalol – 24.3% shocks
– Amiodarone + BB – 10.3% shocks

• Amiodarone better, Sotalol trend.  
• Adverse events on Amiodarone –
Pulmonary 5%, hyperthyroid 1.4%



Studies on drug therapy- VANISH NEJM 2016

• Patients with VT despite antiarrhythmics. 
• Randomized to Ablation (n=132) vs. Escalation drug therapy 

(n=127)
– Start Amiodarone, 
– Increase the dose to 300 mg. 
– Add Mexiletine.

• Primary outcome (death, VT storm, 
ICD shock) – 59% vs. 68%, p=0.04.  
• Adverse events-

– Ablation
2 perforations, 3 bleedings, 1 AVB (4.5%)
– Amiodarone 
3 deaths (2.3%) pulmonary or hepatic toxicity



• In patients with IHD and VT - Ablation is better than 
escalation drug therapy

• Amiodarone and ablation are superior to Sotalol and 
beta-blockers. Severe complications may occur with 
both, however in VANISH mortality was seen only 
with Amiodarone. 



Activation and substrate ablation



Scar homogenization Core isolation 

Scar de-channeling Hidden slow conduction 
Deceleration zone ablation 

Di Biase and Natale, JACC 2012

Aziz and Tung, Circulation 2019

Tsou and Marchlinski, Circ Arrhyth 2014

Andreu and Berruezo, Heart Rhythm 
2017

Acosta and Berruezo, Europace 2018

LAVA elimination 

Jais and Haissaguerre, Circulation 2012

1 Year VT free survival ~ 80%



Monomorphic VT



What’s this 



Bundle Branch Reentry VT

LBBB (90%) RBBB (10%)



Bundle Branch Reentry:
ECG Features



Bundle Branch Reentry: LBBB Type



Bundle Branch Reentry: RBBB Type



Epidemiology

• Structural heart disease, especially DCM (45%).
• Ischemic cardiomyopathy: 4-5% of inducible VT
• Non-ischemic cardiomyopathy: 15-40% of inducible 

VT.
• Associated myocardial VT is also noted in 25%.



Management

• Drug therapy is usually ineffective.
• RF catheter ablation of a bundle branch (typically the 

RB) can cure BBR.
• ICD is needed since myocardial VT often occurs.













Thank you
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