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The ECG in Brugada 

syndrome 

- Prolonged PR 

- RBBB 

- ST segment  

- Negative T waves 



Ventricular arrhythmias in Brugada syndrome 



History 

• 1st patient identified in 1986 

• 1st abstract including 4 patients in 

1991 (Brugada P, Brugada J. PACE) 

• 1st paper including 8 patients in 1992 

(Brugada P, Brugada J. JACC; 20, 

1391-6) 
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Figure 5. Spontaneous changes on the electrocardiogram in a patient with Brugada syndrome. Note how  

the ST elevation changes. On February 1993 the electrocardiogram was completely normal (arrow). 



Type 1 

“Coved” 

Type 2 & 3 

“Saddle back” 

NON DIAGNOSTIC 



I.V. antiarrhythmics can unmask the ECG 

abnormality 

Ajmaline 50 mg I.V. in 5 min 

Brugada et al. Circ. 2000 



ECG AT   BASELINE 

ECG WITH AJMALINE 
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Brugada syndrome 
Long QT syndrome 
Conduction Disease 

Brugada /Conduction Disease 

Brugada / LQT3 / Conduction Disease 

• Identification of first gene in 19981: 

SCN5A   (a-subunit of sodium channel) on chrom. 3 

GENETICS 

1. Chen, Brugada et al. Nature 1998 

To date, > 200 different 

mutations identified in SCN5A2. 
Loss of function of sodium channel 

Only identified in ≈ 18-30% of cases 



MOLECULAR STUDIES 

Low incidence SCN5A mutations/BSgenetic heterogeneity 

Calcium cardiac channels Potassium cardiac channels Sodium cardiac channels 

IV 

COOH 

 I Na+  ICa++ AND/OR             
 Ito  Other IK 



Long Term follow-up 

N = 361 patients 

Mean age = 44.5 ±16 years 

285 male (78.9%) and 76 female (21.1%) 

58% asymptomatics, 19% syncope, 22% SD 

ECG basal diagnostic in 288 patients (80%) and in 

73 patients (20%) with Class I drug 



Follow-up 

• ICD in 188 patients (52%) 

• During a follow-up of 65 ± 46 months, 116 

patients (32%) had major events (SD or 

documented VF). 



Major events (SD or VF) depending on gender 

Mujeres 

Varones 

Log-rank<0.003 



Type of ECG at baseline 

47 
23 

28 

15 

25 

62 

ST-segment elevation: 





Major events (SD or VF) depending on previous 

symptoms 

Asintomáticos 

Síncope 

Muerte súbita 

Log-rank<0.0001 



Athlete’s ECG 



Differential diagnosis 

• 4% athletes have right precordial leads ST 

segment elevation 

• Max ST elevation 3.2 vs 3.1 mm 

• STj/ST80 ratio 0.7 vs 1.6 

• A STj/ST80 ratio < 1 has 87 sens and 100 

spec in identifying athletes 

Corrado et al 



Athlete’s ECG Brugada ECG 



Sd de Brugada 
Tipo I Tipo 2 Repol precoz 

FV en portador de DAI 

Tipo 3 

http://www.csc.es/hc/castellano/index.htm


Correct ECG recordings 



Athlete’s ECG 



Survival depending on ECG
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Brugada and sport 

• Most SD episodes occur in late evening and 

at night, only anecdotal episodes occurring 

during effort 

• Most ICD episodes occur in late evening at 

at night. Only inappropriate therapies 

recorded during effort. 



Brugada syndrome and exercise 
• In the majority of BrS patients, the malignant ventricular arrhythmias occur at 

rest and, in many cases, at night as a consequence of an increased vagal activity 

and/or withdrawal of sympathetic activity.  

 

 

 

 

 

 

 

 

 

 

 

• It can be hypothesized that enhanced adrenergic tone such as occurring during 

sports activity can have an inhibitory effect and reduce SD risk. 

 



Appropriate ICD therapies 



isoproterenol 

Isoproterenol: normalises ECG 

and is the recommended 

treatment in electrical storms 



Sports and Brugada Sd. 

• Vagal predominance ? 



Brugada syndrome and exercise 
Increased vagal predominance as a consequence of chronic athletic conditioning may 

eventually enhance the propensity of athletes with BRS to die at rest, during sleep, or 

during the recovery after exercise. 



Stress test and Brugada syndrome 

• Augmentation of ST-segment elevation during recovery was specific for patients with BrS. 

• Significantly larger heart rate drop compared with patients who did not show augmentation of the 

ST segment (higher parasympathetic activity ?) 

• ST-segment augmentation at early recovery during exercise testing was an independent predictor 

of subsequent cardiac events  

Makimoto H, et al. Augmented ST-segment elevation 

during recovery from exercise predicts cardiac events in 

patients with Brugada syndrome. Journal of the 

American College of Cardiology. 2010;56:1576-1584 



Ionic mechanisms responsible for the phenotype of the Brugada 

syndrome are temperature dependent. Circ Res. 1999. 

  39.5°C      36.4°C 

• Elevation of body temperature during high intensity efforts could potentially 

trigger fatal arrhythmias in these patients.  

 





Recommendations 

 Based on the potential risk of lethal arrhythmias secondary to hyperthermia 

and to increased vagal tone and/or abrupt cessation of sympathetic activity, the 

Recommendations for Physical Activity and Sports Participation of the 

European Society of Cardiology and American Heart Association indicate 

abstinence from most competitive sporting activities with the exception of 

those involving a low static and dynamic component.  

 



Recommendations 

  

 However, no association between physical exercise and SD has been clearly 

established in BrS. For this reason, both the  2nd BrS Consensus Conference, 

the 2013 Expert Consensus on inherited primary arrhythmia syndromes and on 

the management of arrhythmias in the pediatric population provide no 

guidelines regarding the limitation of sports in this pathology. 

 



Sports recommendations 

• No sport restrictions except for: 

– ICD recipients (contact sports) 



Practical case 

• Athlete with the suspition of Brugada syndrome 

– Confirm diagnosis 

• Basal ECG using different intercostal spaces recordings 

• Drug test ECG 

• Exclude other pathologies (Echo, MRI) 

• Family screening 

• Genetic testing 

– Stablish risk stratification 

• EP testing 

– Perform risk assesment during sport practice 

• Stress test 



Conclusions 

• Since the discovery of BrS, there has been considerable progress in the 

understanding of  various aspects of this disease. 

• There are still many controversies and unanswered questions regarding this ion 

channelopathy including safety during sports participation. 

• Future research will hopefully provide solutions and help characterize the BrS 

in more detail. 

• Until then common sense should be used to make recommendations 




