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Primary arrhythmia syndromes (2015) 

♥  Long QT syndrome(s) 
♥  Short QT syndrome 
♥  Brugada syndrome 
♥  Catecholamine-induced PMVT/VF 
♥  Short-coupled Torsades de Pointes 
♥  Isolated conduction disorders (AVN, BB) 
♥  Early repolarization syndrome 
♥  Sinus node disease, atrial standstill 
♥  Idiopathic ventricular fibrillation 

Heart Centre 
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Europace 2013, Heart Rhythm 2013, J of Arrhyth 2013
Heart Centre 



Heart Centre 



Long QT Syndrome(s)
 ♥ Autosomal dominant/autosomal rec. 
 ♥ genetically heterogeneous 
 ♥ 16 genes (LQTS1-16) 
 ♥ ≥ 60% genotyped (≥ 90% in families) 
 ♥ gene-specific features 

Heart Centre 



Risk depends on:   
♥  genotype 
♥  phenotype  - gender (young: male) 
  - QTc (≥ 500 ms) 
  - specific ECG features 

LQTS, risk stratification 
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ardiologieNEJM 2003;348:1866-74

QTC Quartiles:
1: ≤ 446 ms
2: 447 - 468 ms
3: 469 - 498 ms
4: ≥ 499 ms

Long QT syndrome, risk stratification 



Long QT syndrome 

♥  Aborted sudden death 

♥  Syncope 

♥  Patients with long QTc intervals (>500ms) 

♥  Torsades de Pointes, T-wave alternans 

♥  Specific mutations (compound mutations) 

♥  congenital deafness (JLN) 

Who are the patients at risk? 

Heart Centre 



Long QT Syndrome

Class ICD Recommendations
Class I ICD implantation is recommended for patients with a diagnosis of 

LQTS who are survivors of a cardiac arrest
Class IIa IICD implantation can be useful in patients with a diagnosis of LQTS 

who experience recurrent syncopal events while on beta-blocker 
therapy.

Class III Except under special circumstances, ICD implantation is not indicated 
in asymptomatic LQTS patients who have not been tried on beta-
blocker therapy

Family history is NOT a risk factor

Heart Centre 



Long QT Syndrome – ICD Indications
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♥  JLNS patient with a long QTc (>500msec)

♥  LQT2 pt with QTc > 550

♥  LQT3 pt with QTc > 500

♥  Torsades de Pointes, T-wave alternans

♥  rarely LQT1!

♥  Family history of (a)SCD is not a riskfactor

When should an ICD be considered? 

Heart Centre 

Long QT syndrome, asymptomatic pt 



Brugada syndrome 
♥  Monogenetic disease? Oligogenetic! 
♥  ≥18 genes involved 
♥  Type 1 ECG (± drugs)    
♥  documented VF or self terminating PMVT 
♥  Family history of SCD < 45 y. 
♥  40 years of age, male 

Heart Centre 



Type 1 Type 2 & 3

Circulation 2002;106:2514-9 



Male 39 years



Asymptomatic patients   
♥  spontaneous variation  ++ 
♥  fragmented QRS  + 
♥  Genotype (SCN5a or not)  - 
♥  ECG variables (HV-interval)  - 
♥  EPS inducibility  ± 

Brugada Syndrome, risk stratification 

Heart Centre 
*: mild protocol

?* 



Symptomatic patients   
♥  documented arrhythmias/VF  ++ 
♥  (presumed) arrhyth. syncope  ++ 

  

Brugada Syndrome, risk stratification 

Heart Centre 



Class ICD Recommendations
Class I ICD implantation is recommended in patients with a diagnosis of BrS 

who:
•  Are survivors of a cardiac arrest, and/or
•  Have documented spontaneous sustained VT with or without 

syncope.
Class IIa ICD implantation can be useful in patients with a spontaneous 

diagnostic Type I ECG who have a history of syncope judged to be 
likely caused by ventricular arrhythmias. 

Class IIb ICD implantation may be considered in patients with a diagnosis of 
BrS who develop VF during programmed electrical stimulation 
(inducible patients). 

Class III ICD Implantation is not indicated in asymptomatic BrS patients with a 
drug induced type 1 ECG and on the basis of a family history of SCD 
alone.

                                      Heart Centre 
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Catecholamine-induced PMVT/VF
♥  Autosomal dominant
♥  genetic heterogeneous (5 genes, 1 locus)
♥  complaints during exercise, emotion, etc
♥  can start at young age
♥  baseline ECG = normal!

Heart Centre 
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This starts with not implanting an ICD!!



IVF - short coupled TdP, ICD 

Heart Centre 
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♥  Long QT syndrome(s) 
♥  Short QT syndrome 
♥  Brugada syndrome 
♥  Catecholamine-induced PMVT/VF 
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♥  Atrial fibrillation 
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♥  Idiopathic ventricular fibrillation 

Heart Centre 

Ablation? 



Primary arrhythmia syndromes (2015) 

♥  Long QT syndrome(s) 
♥  Short QT syndrome 
♥  Brugada syndrome 
♥  Catecholamine-induced PMVT/VF 
♥  Short-coupled Torsades de Pointes 
♥  Isolated conduction disorders (AVN, BB) 
♥  Atrial fibrillation 
♥  Sinus node disease, atrial standstill 
♥  Idiopathic ventricular fibrillation 

Ablation 

Heart Centre 

±
-
+
±
+
-
+
-
+





Long QT syndrome 

♥  4 patients 

♥  1 patient RVOT ectopy,  

♥  1 patient post fascicle, 2 P-fiber activity LV 

♥  ectopy as the target 

♥  FU 17+7 months: arrhythmia free 

Ablation experience 

Heart Centre 



Methods   
♥  Ectopy as the target   
♥  Substrate as the target 

  

Brugada Syndrome, ablation 

Heart Centre 



Class Catheter Ablation Recommendation
Class IIb Catheter ablation may be considered in patients with a diagnosis 

of BrS and history of arrhythmic storms or repeated appropriate 
ICD shocks. 

Brugada Syndrome

                                      Heart Centre 



Circulation. 2011;12:1270-9 
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BrS, epicardial approach

♥  Only at the epicardium of the RVOT area (anterior) one finds
�  late to very late potentials

�  low voltage signals

Nademanee e.a. Circulation 2011



2013



Ajmaline





Pre-Ajm-Area =11.1 cm2 



Post Ajm-area = 27 cm2 



Circ Arrhythmia and Electrophysiology 2015, in press



Methods   
♥  Ectopy as the target   

  

CPVT, ablation 

Heart Centre 



One symptomatic RyR2+ patient, only betablocker, VES targeted approach 





Methods   
♥  Ectopy as the target   

  

IVF, short coupled TdP, ablation 
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Methods and Results   
♥  23/27 pts ectopy from LV/RV Purkinje 
♥  4 pts from the RVOT area 
♥  ectopy targeted ablation 
♥  FU 24±28 mths, drug free 
♥  89% arrhythmia free survival 
   

  

IVF, short coupled TdP, ablation 

Heart Centre 



Copyright ©2002 American Heart Association 

Haissaguerre, M. et al. Circulation 2002;106:962-967 

Electrocardiographic morphology of premature beats 







Methods and Results   
♥  38 pts, multicentre study 
♥  ectopy from LV (16) / RV (14) Purkinje 
♥  ectopy targeted ablation 
♥  FU median 63 months 
♥  7/18 (18%), recurrent VF after 4 mnths 
♥  5/7 arrhythmia free after re ablation. 
   

  

IVF, short coupled TdP, ablation 
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ICD’s and ablation options   
♥  are very much disease dependent 
♥  ICD’s should be carefully chosen 
♥  Ablation options are available 
♥  in particular in IVF, BrS   

  

Conclusions 

Heart Centre 



Thank you
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1.  BrS is diagnosed in patients with ST segment elevation with type 1 
morphology > 2 mm in > 1 lead among the right precordial leads 
V1,V2, positioned in the 2nd,  3rd or 4th intercostal space occurring 
either spontaneously or after provocative drug test with intravenous 
administration of Class I antiarrhythmic drugs. 

2.  BrS is diagnosed in patients with type 2 or type 3 ST segment 
elevation in > 1 lead among the right precordial leads V1,V2 
positioned in the 2nd, 3rd or 4th intercostal space when a  provocative 
drug test with intravenous administration of Class I antiarrhythmic 
drugs induces a type 1 ECG morphology 

Heart Centre 



Class Therapeutic Intervention Recommendations

Class I 1. ICD implantation is recommended in symptomatic patients 
with a diagnosis of SQTS who 
a)  Are survivors of a cardiac arrest and/or 
b)  Have documented spontaneous sustained VT with or 

without syncope

Class IIb 2. ICD implantation may be considered in asymptomatic 
patients with a diagnosis of SQTS and a family history of 
SCD.

3. Quinidine may be considered in asymptomatic patients with a 
diagnosis of SQTS and a family history of SCD.

4. Sotalol may be considered in asymptomatic patients with a 
diagnosis of SQTS and a family history of SCD
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Short QT Syndrome – ICD Indications


