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in CHD patients 



Arrhythmia Burden in Adults With Surgically 
Repaired ToF  

N=556 pts,  

11 centers  

age 36.8+12 yrs 

sustained      

VT/VF in 14,6 %

   

Khairy P et al., Circulation 2010 

Arrhythmia Burden in Adults With Surgically 

Repaired TOF: A Multi-Institutional Study!
Khairy P et al., Circulation 2010"

N=556, 11 centers, mean age 36.8+12 years,!
sustained VT/VF in 14.6 %"



VT/VF substrates in repaired ToF 

• Discrete corridors of slow conduction 
supporting ≥1 monomorphic reentrant VT 
circuits 

o Consequence of surgery 
 

• Diffusely abnormal myocardium leading to 
disorganized polymorphic VT and VF 

o Consequence of pressure/volume overload and cyanosis 

Circ Arrhythm Electrophysiol, 2013 

Incidence of SCD in ToF adult population  
is 2.5% per decade of FUP 



Transanular 

Transventricular 

Transatrial 

valved conduit 

Tetralogy of Fallot repair (N = 848) 

Age at repair 

106x artificial valves 

  65x valved conduits 

    7x percutaneous valves 

transatrial (114)  

transventricular (429) 

transanular (223) 

valved conduit (24) 

Pulmonary valve replacement 

Reintervention-free survival 

Log-Rank test < 0.001 

Prof. V. Chaloupecký 



98 patients with TOF and late pulmonary valve replacement for RV dilation  

Controls: 77 patients with TOF and RV dilation without pulmonary valve replacement   

(age and QRS complex duration not different) 

…late PVR for symptomatic pulmonary regurgitation/RV 
dilatation did not reduce the incidence of VT or death… 

Pulmonary Valve Replacement in Tetralogy of Fallot: 

Impact on Survival and Ventricular Tachycardia!

Harrild DM et al., Circulation 2009"



Do we have reliable  
risk stratification? 



Modified Risk Stratification Approach in TOF 

Khairy P, Expert Rev Cardiovasc Ther 2009 



Predicting Survival in Repaired Tetralogy of Fallot 



• 78 rToF patients; age 37 ± 15 years, 52 male  

• QRS 153±29 ms, RBBB in 67 pts 

• programmed stim. and EA activation mapping during SR 

• VT inducible (VT+) in 24 patients  

• slow conducting anatomical isthmuses (SCAI)  
 in 22/24 VT+ vs in 2/54 in VT-  

 Conduction velocity through AI slower in VT+ vs VT- patients 0.3 
[0.3 to 0.4] vs. 0.7 [0.6 to 0.9] m/s (median, p < 0.01) 

J Am Coll Cardiol EP, 2018 
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CONCLUSIONS  

 A narrow QRS interval does not exclude VT-related SCAI 

 In the presence of RBBB, SCAI further prolongs QRS duration  

 QRS duration >150 ms is highly suspicious for SCAI or isthmus 

block distinguishable by EA mapping.  





Risk assessment  

Procedural risk of EPS/ablation  

Pro-arrhythmic risk of ablation – incomplete ablation line  

Inducible VT in asymptomatic pat. ≠ clinical VT 

Unsuccessful ablation (=VT still inducible)  
           -> ICD implantation ???  

No access to ablation target after PVI – slow conducting 
zones covered by stent / conduit  



Anatomical aspects 



Circ Arrhythm Electrophysiol,2013 





Activation map  
Sinus rhythm 

49 J., TOF/corr. TAN, Melody impl., mmVT 



49 J., TOF/corr. TAN, Melody impl., mmVT 

Voltage map 
Sinus rhythm 



49 J., TOF/corr. TAN, Melody impl., mmVT 



RAO 

LAO 

49 J., TOF/corr. TAN, Melody impl., mmVT 



Conclusions  
pre-PVI preventive ablation   

• Lack of data –> no GL available 

• Little “mid-term” data about non-
proarrhythmic effect of cryo-/RF 
ablation 

• “Leipzig approach” -> Pre-procedural 
EPS/ablation of SCAIs in pts. indicated 
to surgical / percutaneous PVI 

• Shared decision making process (!)  
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“Leipzig Approach” 

• N=35 pts. (2019-2022) 
• Age 42.3 yrs 
• inducible VT in 16/35 pts. (SCAI in all) 
• unsuccessful ablation in 2/35 pts. 
Melody before abl. in 1 pts. 

• non-inducible VT in 19 (SCAI in 14/19 pts) 
• Ablation only in pts. with SCAI  
• FuP 1.4 y (mean) 
no VT/VF/SCD in all pts. 


