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 Brugada Syndrome:  Treatment options 









Key Questions 

 What is the electrophysiologic mechanism 
underlying Brugada syndrome? 
 

 Where is the arrhythmogenic substrate? 



Brugada Syndrome: Underlying 
Electrophysiologic Mechanisms 

 Repolarization disorder. 
 
 Depolarization Disorder, 



Repolarization hypothesis 

Yan & Antzelevtich et al. Circulation 1999 





Depolarization Disorder Model 



Left, ECG before and after 
provocation with 
procainamide,  
Right, ECG in 2001.  Bars = 
200 ms, 1 mV 

Ruben et al.  Circulation 
2005;112;2769-2777 



Section of RVOT myocardium, 
showing prominent fatty 
infiltration 

Area of RVOT 
myocardium, showing 
interstitial fibrosis (red) 
in addition to slight fatty 
infiltration 

Ruben et al. Circulation 2005;112;2769-2777 



Hypothesis 

1. Identification of the arrhythmogenic 
substrate in BrS patients would enable 
ablation as a potential treatment option in 
patients with recurrent ventricular 
arrhythmias. 

2. RVOT is the most likely arrhythmogenic 
site underlying BrS. 
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Nademanee et al. Circulation; 2011; 123; 1270-1279 



Abnormal Electrograms: 
Definition  

 Low Voltage (< 1mV) 

 Fractionated or split 
electrogram 

Prolonged duration 
(>80 msec) 

 Late potential 

 

 



Ablation End Points 
 

• Non-inducible VT/VF 
• Normalization of the Brugada ECG pattern 

 
 
 
 

 
Clinical End Points 
 

• VT/VF episodes interrogated from ICD. 
• Death 

 



Study Patients 
 
 14  Brugada Syndrome patients  (mean age 

41 yrs, all men) with normal structural heart  
 All patients had Type-I Brugada ECG 

pattern (2 with ajmaline).  
 All had inducible VF / polymorphic VT. 
 All had multiple VF episodes with frequent 

ICD discharges. 
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Characteristics of Electrogram among 4 Mapping 
Areas 

 
RV-
Epicardium 
(n =261) 

Ant. RVOT 
Epicardium 
(n= 189) 

LV- 
Epicardium 
(n= 164) 

RV- 
Endocardium 
(n = 213) 

Bipolar (mV) 1.35 + 1.2 0.94 + 0.79 
* 

2.81 + 2 3 + 2.7 

LP (msec) 32 + 31 96 + 47 * 6 + 19 13 + 23 

Electrogram 
Duration 

76 + 28 132 + 48* 60 + 17 66 + 21  

ANOVA, * P < 0.001 



 Brugada Syndrome:  Epicardial Ablation 











Effect of Ablation on VF induction 
and BrS Pattern 
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P < 0.01 





Before ablation 1 month post ablation 

Ajmaline 3 years after ablation 





V5 
V6 

Abl-Bi 

Abl-Uni 

Sinus rhythm 600 msec 

Atrial pacing 400 msec 100 

Abl-Bi 



Ajmaline Test before and after Ablation 



Longterm Clinical Outcomes after 
Epicardial Ablation of Anterior RVOT in 

BrS Patients 
After the mean follow-up of 30 ± 15 months (median 

=32 months). 
 
- 12 of 14 patients (86%) are free of VF recurrences 

and had normal ECG. 
 
- The remaining 2 patients had recurrent VF 

associated with presence of BrS ECG necessitating  
a second ablation.  Both had no more VF 
recurrence and normal ECG. 



VF Recurrent Episodes After 
Successful RF Ablation 

Debut Study Succcess 
Ablation 
Brs ECG 
pattern 

eliminated 
Recurrent VF 

Episodes 
25% 0% 

Annual VF 
recurrent rate 

20% 0% 

Major 
Complications 

6% 0% 



Summary 
Nademanee et al Cir; 2011;123; 1270-1279 

 Abnormal delayed depolarization  
 Identified  exclusively over anterior RVOT 

epicardium. 
 Characterized by abnormal prolonged 

fractionated late potentials.  
 Catheter ablation over this area of abnormal 

potentials. 
 Normalization of the Brugada ECG pattern 
 Preventing VT/VF episodes, both 

spontaneously occurring or induced via PES. 
     



 
 

Conclusions 
Nademanee et al. Circulation; 2011; 123; 1270-1279  

 
1. Delayed depolarization over anterior RVOT 

epicardium is the underlying electrophysiologic 
mechanisms of the Brugada syndrome. 

 
1. Ablation over this arrhythmogenic substrate site 

is effective in preventing life-threatening 
arrhythmias in the BrS patients. 











Before Ablation After Ablation 

V2 

V3 



Beware of Combined Brs & ER 
Syndromes 

 In BrS patients with frequent VF episodes, 
abnormal early repolarization pattern is 
present in 10-20%. 

 If combined ER and BrS syndromes are 
present, elimination of the BrS pattern alone 
may not completely eliminate the risk of VF 
recurrence. 

  


