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“This is apparently due to prolongation of the 
depolarization process by right bundle block or possibly 
focal block with delayed activation of a portion of the right 
ventricle: unusually early onset of repolarization may also 
play a role.”
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Clues of an underlying organic substrate in the Brugada 
Syndrome 

Bortolo Martini, Nicolò Martini, Manlio Marquez, Caterina Dorantes, Li Zhang, Guy Fontaine and Andrea Nava 
Archievos de Cardiología de México 2017

• On  20 october 1984 an healthy a  42 y.o. asymptomatic cook, had a syncope during 
quite conversation with his post-officer outside his restaurant in Conegliano (the land 
of the Prosecco wine). An external cardioversion saved his life. The following ECG  
showd ST elevation on the precordial leads but a brilliant young cardiologist Dr. 
Piccoli, escluded an AMI and made a diagnosis of “focal block of the right bundle”. 



This patient recently died because of senectus, was always asymptomatic  
after a single cardiac arrest that happened on 20.10.2024. 

He was initially treated with amiodarone snd later with beta blockers 



The first description of a new syndrome due to a structural conduction 
delay at the Hisian and RVOT level 

 La Repolarisation Precoce 
Precordial. Mises a Jour 
Cardiologiques 1988;17:157-9

-Coved ST in V1-V2 
-Inverted t waves 
-LAD  
-Small or No s in V6 
-Prolonged PR and HV 
-Delayed depolarization at 
the RVOT 
- Late Potentials 
-Structural abnormalities



RIGHT HIS SYSTEM BLOCKS



Riera Andres: Non è un BBDx

Eco «impuro» 
con RECD 
ed s in v6



In this article three typical ECG pattern of 
the syndrome were described. The fourth 
probably needs Drug Challenge

Brugada

Corrado





A 35-year-old man who died suddenly at rest. 

Corrado D et al. Circulation 2001;103:710-717
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Shinzo 1990;22(suppl 2):80

The 2nd paper  on the syndrome was published in Japan!







The eponim Brugada syndrome. 
Where did it came from?

Hakuai Mori, Tetsuo Tsushihashi Rinsho to Kenkyu 1994  71 3166  A 59 year old male case with a Brugada syndrome like ecg



Nava explanation of the ECG 

Martini, B.; Nava, A.; Thiene, G.; Buja, G.F.; Canciani, B.; Scognamiglio, R.; Dalla Volta, S. 
Ventricular fibrillation without apparent heart disease: Description of six cases. Am. Heart J. 1989, 
118, 1203–1209.

• Depolarization abnormality of the His 
and RVOT conduction, due to 
structural abnormalities.

Brugada explanation of the ECG 

 
Brugada, P.; Brugada, J: A distinct clinical  and electrocardiographic syndrome. A multicenter report. J. 
Am. Coll. Cardiol. 1992, 20, 1391–1396.

• “It is either a marked dispersion of 
refractoriness of cardiac tissue or extreme 
anisotropic properties of the conduction 
system and the ventricular muscle”



The «30 years ST war» between Repolarization army 
and Depolarization partisans



Circulation. 1996;93:372-379 

• Cellular Basis for the 
Electrocardiographic J Wave  

• Gan-Xin Yan, MD, PhD; Charles Antzelevitch, PhD  
From the Masonic Medical Research Laboratory, Utica, NY. 



Sergio Cannas 1996



1998



The syndrome has a genetic background, but which 
chromosome/s?, which genes?



The real world

• 80% fenotype + genotype - 
• 15% fenotype + genotype + 
• 5%   genotype + fenotype -



Let’s go back to the ECG and later to the syndrome (if 
in time!)

• Dynamic ST elevation manly coved or saddle-like 
• Different patterns also fo type 1



Dinamic ST behaviour (Sumiyoshi 1993) 
30-50% of pts with ths syndrome. How many healthy subject with the ecg???



Itoh Jap Circ J 2001
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Consensus Report 
Proposed Diagnostic Criteria for the Brugada Syndrome 
Wilde et al Circulation 2002

This was not a classification but a case report!!

Figure 1 Precordial leads of 
a resuscitated patient 
with Brugada 
syndrome. Note the dynamic 
ECG changes in the course of a 
couple of days. All three patterns 
are shown. Arrows denote the J-
wave. The left panel shows a 
clear type 1 ECG. 
Between 7 February 1999 and 13 
February 1999 types 2 and 3  



First-degree atrioventricular block on 
basal electrocardiogram predicts future 
arrhythmic 
events in patients with Brugada 
syndrome 
Federico Migliore 2018

Calò 2018



Nagase, S., Kusano, K. F., Morita, H., et al. Epicardial electrocardiogram of the right 
ventricular outflow tract in patients with Brugada syndrome using the epicardial lead.                                 

JACC. 2002; 39:1992–5

• In five patients with a Brugada-type 
electrocardiogram (ECG), local unipolar 
electrograms were recorded at the epicardium 
and endocardium of the RVOT. The duration of 
the local electrogram after termination of the 
QRS complex (DP) was measured before and 
after class IC anti-arrhythmic drug 
administration. 

• RESULTS A definite DP was observed at the 
epicardium, but not at the endocardium. 

• After administration of a class IC anti-
arrhythmic drug, the DP at the epicardium was 
prolonged from 38 +0 ms to 67 + 24 ms.



Delise 2007: The first report of an E.A.M.



Type 1 ECG recorded in different  
sites or drug induced

• Upper spaces 
• drugs



 
 
 
 
 
Electroanatomical Correlation of Repolarization Abnormalities in 
Brugada Syndrome 
Detection of Type 1 Electrocardiogram in the Right Ventricular Outflow 
Tract 
Nagase 2010. Letter to JACC

In summary, our results show that positioning of ECG 
electrodes at the RVOT can detect type 1 ECG in 
patients with BrS. 
The Inter Costal Space, that is associated with the 
RVOT, can be different in each patient 

PS: the first observations were made by 
Eideken (1954)  Calo (1955)  and Naccarella 
(1993)



Prevalence of Brugada-type 
electrocardiogram pattern by recording 
right precordial leads at 
higher intercostal spaces 
Burak Hunuk, Alper Kepez, and Okan Erdogan 
2012

• Our study revealed 
that the prevalence 
of type1-3 ECG in 
healthy male 
subjects was 7.5% 
by placing the right 
precordial  leads to 
higher ICS.

Healthy male volunteers (n 504) between 
18 and 55 years of age (37.3+10.7 years) 
without known cardiac or metabolic 
disorders were enrolled into the study. 
After the standard ECG recording, two 
other recordings were obtained by placing 
the right precordial leads to the third and 
second ICS. 
There were 15 subjects (3%) who 
displayed BTEP on their standard ECG 
recordings. Number of cases displaying 
BTEP increased to 25 (5%) and 38 (7.5%) 
when the right precordial leads were 
moved to third and second ICS, 
respectively. Although none of the 
subjects displayed type 1 BTEP on their 
standard ECGs, three subjects displayed 
type 1 BTEP on the third and four 
subjects displayed type 1 BTEP on the 
second ICS



Type 1 ECG recorded in different  
sites or drug induced

• Upper spaces 
• drugs



Drugs tested: 
-norepinefrina 
-metoxamina 
-isoproterenolo 
-propanololo 
-edrofonio 
-neostigmina 
-acetilcolina 
-Disopiramide 
-Procainamide 
-nicorandil 
-mexiletine 
-verapamil 

During drug infusion



No adverse events.  
The only possible conclusion is:

The subjects with this ecg resist to all drugs!!



Brugada 1996

Brugada, J., Brugada, P., Brugada, R. Ajmaline unmasks right bundle branch block-like 
and ST segment elevation in V1-V3 in patients with idiopathic ventricular fibrillation. 

PACE (abstract) 1996, 19: 599

5/5 intermittent 
Type 1 
4/7 idiopatic VF 
0/10 controls





• In Europe, 70% of patients diagnosed with “asymptomatic Brugada 
syndrome” received this diagnosis after a positive ajmaline test. 
Today, the most common reason for implantable cardioverter-
defibrillator (ICD) implantation for Brugada syndrome in 
asymptomatic patientsis “a positive ajmaline test with inducibleVF 
during electrophysiologic studies.”



 
Drugs Proscription In BS

• Drugs to be avoided by Brugada 
syndrome patients 

• The following drugs have been associated 
with arrhythmias and the typical (type-1) 
Brugada syndrome ECG. Therefore the 
BrugadaDrugs.org Advisory Board 
strongly advices to avoid these drugs in 
Brugada syndrome patients or to use 
these drugs only after extensive 
consideration and/or in controlled 
conditions.

Please cite as 
Postema et al. Heart Rhythm 2009;6:1335-41 (PubMed ID 19716089) 
and/or Postema et al. Europace 2013;15:1042-9 (PubMed ID 23533266)



• RESULTS The literature search yielded 506 reports for consideration. 

• Drugs were categorized into one of four categories: (1) drugs to be avoided (n  18); 
(2) drugs preferably avoided (n  23); (3) antiarrhythmic drugs (n  4); and (4) 
diagnostic drugs (n  4).  

• Level of evidence for most associations was C (only consensus opinion 
of experts, case studies, or standard-of-care) as there are no randomized 
studies and few non-randomized studies in Brugada syndrome patients 

• “Our study does not provide information about the incidence of drug induced 
Brugada syndrome. Publication bias may have resulted in significant overestimation 
of the mortality”

2009 hearth & rhythm



Drug-induced Brugada ECG

• - ECG pattern induced by drugs, often at toxic level. 
• -



Use of Nonrecommended Drugs in Patients 
With Brugada Syndrome: A Danish  

Nationwide Cohort Study 
Camilla H. B. Jespersen 2023

• No significant association between any non recommended BrS 
drug use after diagnosis and risk of all-cause mortality was 
identified (OR, 3.39 [95% CI, 0.7–19.6], P=0.14);



xx. propafenone 425 x 2 da 30 anni per FA su prescrizione Prof. Furlanello!! 



Let’s go back  to the syndrome

• Fibrosis of the RV myocardium and of the conduction 
system



1976



Guy Hughes Fontaine raccontava che nel 1999..

La morte subite dans le Jeune et de l’athlete. G. Fontaine 2010



 
 

Right Ventricular Fibrosis and Conduction Delay in a 
Patient With Clinical Signs of Brugada Syndrome 

A Combined Electrophysiological, Genetic, Histopathologic, 
and Computational Study. (Circulation. 2005;112:2769-2777.) 

R Coronel,S Casini, T Koopmann, FJ.G. Wilms-Schopman, A O. Verkerk, J R. de Groot,  
Z Bhuiyan, C R. Bezzina, M W. Veldkamp, A C. Linnenbank, A C. van der Wal, HL. Tan, Pedro Brugada, Arthur A.M. Wilde, J M.T. de Bakker, 

• In this patient with BS, conduction slowing based 
on interstitial fibrosis, but not transmural 
repolarization differences, caused the ECG signs . 

• Conclusions 
• At least in some cases of BS, subtle structural 

interstitial changes that are undetectable by 
routine diagnostic procedures may underlie both 
the ECG changes and the propensity 

• for life-threatening arrhythmias. Our study 
provides evidence in support of the delayed-
activation hypothesis for BS. 

• Localized conduction delay in the RVOT 
epicardium may provoke the Brugada sign.



Fibrosis, Connexin-43, and Conduction 
Abnormalities in the Brugada Syndrome. Jacc 2015  

Koonlawee Nademanee, MD,* Hariharan Raju, PHD,y Sofia V. de Noronha, PHD,y Michael Papadakis, MD,y 
Laurence Robinson, MBBS,y Stephen Rothery, BSC,z Naomasa Makita, MD,x Shinya Kowase, MD,k 

Nakorn Boonmee, MD,{ Vorapot Vitayakritsirikul, MD,{ Samrerng Ratanarapee, MD,# Sanjay Sharma, MD,y 
Allard C. van der Wal, MD,** Michael Christiansen, MD,yy Hanno L. Tan, MD,** Arthur A. Wilde, MD,**zz 

Akihiko Nogami, MD,xx Mary N. Sheppard, MD,y Gumpanart Veerakul, MD,{ Elijah R. Behr, MDy

• METHODS Six whole hearts from male post-mortem cases of unexplained 
sudden death (mean age 23.2 years) with negative specialist cardiac autopsy 
and familial BrS. An in vivo study was undertaken on 6 consecutive BrS patients 
(mean age 39.8 years, all men) during epicardial RVOT ablation for arrhythmia 
via thoracotomy. Abnormal late and fractionated potentials indicative of 
slowed conduction were identified, and biopsies were taken before ablation. 

• RESULTS Collagen was increased in BrS autopsy cases compared with control 
hearts. Fibrosis was greatest in the RVOT and the epicardium . Autopsy and in 
vivo RVOT samples identified epicardial and interstitial fibrosis. This was 
collocated with abnormal potentials in vivo that, when ablated, abolished the 
type 1 Brugada electrocardiogram. 

• CONCLUSIONS BrS is associated with epicardial surface and interstitial fibrosis 
and reduced gap junction expression in the RVOT. BrS is also associated with 
increased collagen throughout the heart. Abnormal myocardial structure and 
conduction are therefore responsible for BrS.



Subepicardial Cardiomyopathy: A Disease Underlying J-Wave Syndromes and Idiopathic 
Ventricular Fibrillation 

Chris Miles, Bastiaan J. Boukens,  Chiara Scrocco,  Arthur A.M. Wilde,  Koonlawee Nademanee, Michel Haissaguerre,  Ruben Coronel,  and Elijah R. Behr. 2023



Left Ventricular Abnormal Substrate in Brugada Syndrome 
Ghassen Cheniti, Michel Haissaguerre 2023



Local Depolarization Abnormalities 
Are the Dominant Pathophysiologic Mechanism 

for Type 1 Electrocardiogram in Brugada Syndrome 
A Study of Electrocardiograms, Vectorcardiograms, and 

Body Surface Potential Maps During Ajmaline Provocation  
Postema, Wilde A,  JACC 2010

• Conclusions: The type 1 BrS ECG is characterized 
predominantly by localized depolarization 
abnormalities, notably (terminal) conduction delay in 
the RV. 

•  The BS is a cardiomyopathy

War is over!



Hippocratic Oath: not only a 
superstitious gesture but a 

serious scientific commitment 
for all the following Medical and 

scientific work

Delos Island, september 1968 

Andrea Nava, Raffaello Chioin, Luciano 
Schivazappa, Paolo Stritoni

Andrea Nava, the father of modern clinical arrhythmology.  Chapeu!



Last and Final paper on the Nava syndrome

• Good morning bortolo, I have now read your manuscript 
and as you may anticipate I agree with you. This has 
been the case, maybe not from the very beginning, but 
early enough. My take home message from this type of 
cases is that a syndrome should not be named after 
someone but should have a descriptive title (like Long 
QT syndrome). Otherwise, researchers become blind for 
development (or they are emotionally to much involved 
as the Brugada brothers are). They are not open 
anymore to any other thoughts, and that is why they 
don't accept BrS as a disease in the CMP spectrum, 
despite the overwhelming evidence we have today 

• Very best 
• Arthur A. Wilde

https://doi.org/10.3390/jcm15103903


