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Abstract 

Brugada syndrome can induce malignant ventricular arrhythmias in the absence of structural heart 

disease. The hallmark of the condition is the ’’coved’’ (type I) or ’’saddle-back’’ (types II and III) ST segment 

elevation in the right precordial leads. The definite diagnosis requires the documentation of the type I 

morphology. The electrocardiographic pattern is often dynamic, but it can be unmasked by sodium channel 

blockers such as flecainide. We report the case of a 33-year old male, with family history significant for sudden 

cardiac death, who underwent successful cardio-pulmonary resuscitation for ventricular fibrillation-associated 

cardiac arrest. The 12 lead electrocardiogram performed after the resuscitation maneuvers showed intermittent 

type 1 Brugada pattern. General physical examination and routine laboratory evaluation were unremarkable. A 

repeated electrocardiogram revealed sinus tachycardia with right bundle branch block. We performed a 

flecainide challenge test which reproduced the initial coved-type ST segment elevation in V1 and V2. We 

decided to implant a ventricular single chamber cardioverter-defibrillator with one therapeutical window for 

ventricular fibrillation (at 300 ms), high energy shocks without antitachycardia pacing. The device was 

successful in preventing another episode of ventricular fibrillation just 2 days after the procedure. Implantable 

cardioverter-defibrillators are the most effective secondary prophylaxis therapeutic options for individuals with 

Brugada Syndrome, but they subject the patient to complications related to device implantation and 

inappropriate shocks.  
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Introduction 

 

Brugada syndrome (BrS) is a genetic 

condition that accounts for 1 out of 5 of the 

sudden cardiac deaths (SCD) caused by 

malignant ventricular arrhythmias, in the 

absence of structural heart disease [1]. The 

syndrome was first reported in 1992 by 

Brugada and Brugada as a persistent ST 

segment elevation associated with right bundle 

branch block [2]. 

Although a high percentage of patients 

remain asymptomatic, others experience 

syncope or (aborted) SCD. The presence of 

ST segment elevation in the right precordial 

leads remains the hallmark of the condition 

and helps distinguish three types of BrS [3]. 

The electrocardiographic (ECG) morphology of 

BrS is intermittent, and it can be unmasked by 

certain drugs [3], fever [4], hypothermia [5], 

cocaine and alcohol consumption [6] or 

inhalation of gasoline vapors [7]. 

This case report underlines the importance 

of implantable cardioverter-defibrillators (ICDs) 

in the secondary prevention of sudden cardiac 

death of patients with Brugada syndrome. 
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Case report 

 

We present the case of a 33-year old male 

patient with no relevant personal medical 

history but with family history significant for 

sudden cardiac death (a brother at the age of 

20). The patient was an emergency admission 

for syncope and cardiac arrest caused by 

ventricular fibrillation (VF) after strenuous 

physical exercise. The patient had presented 

fever (38° Celsius) 5 days prior to admission. 

After successful cardiopulmonary 

resuscitation maneuvers and electrical 

defibrillation, the 12-lead electrocardiogram 

showed intermittent type 1 Brugada pattern 

and paroxysmal atrial fibrillation (Figure 1).  

General and cardiovascular physical 

examinations were unremarkable. Routine 

laboratory evaluation that included 

comprehensive metabolic panel, complete 

blood count and blood clotting tests showed 

mild dyslipidemia and slightly elevated white 

blood count. A repeated 12-lead 

electrocardiogram revealed sinus tachycardia 

with incomplete right bundle branch block. 

Echocardiogram (performed after resuscitation 

maneuvers) showed a mildly reduced ejection 

fraction (44%). He had normal chest 

radiography and no ventricular arrhythmias 

were detected during the twenty-four hour 

Holter monitoring. Serial ECGs did not reveal 

type 1 Brugada pattern.

 

 

Fig. 1. ECG documenting atrial fibrillation 

 

Because of the dynamic character of the 

electrocardiographic aspect we performed a 

flecainide challenge test in order to reproduce 

the diagnostic pattern of Brugada. The patient 

was administered 1 mg/kg intravenous 

flecainide over 5 minutes, under close 

monitoring of vital signs. The 12-lead ECG 

(with the V1 and V2 electrodes placed in the 

second intercostal space) showed a 2-3 mm 

coved-type ST segment elevation with a 

descending negative T wave in the first 2 

precordial derivations (Figures 2 and 3). As 

the flecainide test was positive for type 1 

Brugada pattern we performed implantation of 

a ventricular single chamber (VVI) implantable 

cardioverter-defibrillator (ICD) with one 

therapeutical window for ventricular fibrillation 

(at 300 ms), high energy shocks without 

antitachycardia pacing. The ICD was 

programed for ventricular backup pacing at 

40/min, stimulation threshold was set at 3.5 

mV, stimulus duration at 0.4 ms, and sensing 

threshold at 0.3 mV. The procedure was 

completed successfully, without any local or 

systemic complications.  
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Fig. 2. 12 lead ECG performed before the flecainide test 

 

 

Fig. 3. 12 lead ECG documenting type 1 Brugada pattern during flecainide test 

 

In less than 48 hours after implantation the 

device effectively made secondary prophylaxis 

by accurately detecting and reducing a VF 

episode with a 34.6 J shock (Figure 4). The 

patient was discharged home with appropriate 

follow-up instructions (a list of drugs to be 

avoided, recommendation for genetic 

screening of family members, regular ICD 

controls).
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Fig. 4. Device interrogation – the ICD detected and reduced a VF episode

Discussions  

 

BrS comprises extreme genetic 

heterogeneity, as at least 19 different genetic 

variants and more than 300 mutations have 

been reported so far [3, 8]. The mutations are 

inherited in an autosomal dominant manner, 

with incomplete penetrance [9]. The dominant 

susceptibility gene is SCN5A, which encodes 

the alpha subunit of a myocardial sodium 

channel [10]. The overall prevalence of 

SCN5A mutations is 20-25%, but SCN5A 

variants are even more frequent among 

children with BrS [11]. The phenotypic effect is 

disequilibrium between the natrium and 

potassium currents in the epicardial layers of 

the right ventricle [3, 8].  

The clinical manifestations of Brugada 

syndrome generally appear in the third and 

fourth decade of life and are 10 times more 

frequent among male patients [8]. Some 

subjects experience palpitations, syncope, 

nocturnal agonal respiration or malignant 

ventricular arrhythmias. Ventricular fibrillation 

and sudden cardiac death commonly occur 

during nighttime, when the patient is resting. 

Supraventricular arrhythmias occur in 20% of 

BrS subjects: atrial fibrillation (10-20% of 

cases), atrial flutter, atrioventricular nodal 

reentrant tachycardia, pre-excitation 

syndromes. [3, 8] The presence of 

supraventricular arrhythmias could be a sign of 

a more advanced condition, as they are more 

frequent among BrS patients who have an 

indication for ICD compared to those who do 

not require an implantable defibrillator [3, 8]. 

Our patient experienced VF after strenuous 

physical exercise, a couple of days after a 

febrile episode. He also developed episodes of 

paroxysmal atrial fibrillation documented after 

the aborted SCD. Such clinical manifestations 

are valuable for risk stratification but are no 

longer included in the diagnostic criteria, since 

most subjects with Brugada 

electrocardiographic pattern never develop 

symptoms [8]. We considered the atrial 

fibrillation to be caused by the resuscitation 

maneuvers, since it was not documented on 

subsequent ECG recordings or the 24 hour 

Holter monitoring. We recommended annual 

screening for atrial fibrillation and decided that 

antiarrhythmic prophylaxis and anticoagulation 

are not necessary unless the arrhythmia 

reoccurs. 

The hallmark of BrS is the presence of a 

ST segment elevation in at least one right 
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precordial lead (V1-V3). Type 1 BrS appears 

as a coved elevation of at least 0.2 mV in the J 

point, followed by a descending ST segment 

and a negative T wave. This is the only 

diagnostic ECG aspect for BrS. Type II and III 

are suggestive for Brugada syndrome and 

appear as saddle-back shaped ST elevations, 

greater than 0.2mV for type II and less than 

0.2 mV for type III [3, 8]. 

The ECG pattern is persistent or 

intermittent and it can be unmasked by fever, 

vagal tone, sodium channel blockers and 

antidepressants [8]. Our patient presented a 

febrile episode 5 days prior to the aborted 

SCD, but he remained afebrile during 

hospitalization. ECG during fever should be 

performed whenever there is a suspicion of 

BrS. The spontaneous presence of type I 

pattern is a strong predictor of arrhythmic 

episodes, but its presence can be documented 

in only 25% of tracings, even if a large number 

of ECGs are available for analysis. The 

diagnostic electrocardiographic aspect can be 

unmasked with the class IC antiarrhythmic 

drug test (ajmaline is considered the best 

option, particularly because of its short half 

time life) [3]. A negative test does not rule out 

the presence of a latent Brugada Syndrome, 

since a previous study showed that flecainide 

testing has 77% sensibility and 80% specificity 

[12]. The test should be performed in an 

electrophysiology laboratory as both ajmaline 

and flecainide can induce polymorphic 

ventricular tachycardia during infusion. Placing 

the V1 and V2 leads in the second intercostal 

spaces raises the specificity of ECG for 

exposing the BrS pattern, especially during a 

drug challenge [8]. Drugs acting on the sodium 

channel should be avoided in asymptomatic 

patients with Brugada ECG type I, II or III. 

Electric shock can produce a Brugada-like 

electrocardiographic morphology [8], and this 

is the reason why we chose to perform the 

flecainide drug challenge even though our 

patient had already presented the diagnostic 

type 1 pattern. 

Genetic testing provides the confirmation 

of the diagnosis, but is particularly useful in the 

screening of relatives at risk [8]. Although only 

26% of subjects with documented BrS have a 

positive familial history of SCD, 36% of cases 

are diagnosed through familial screening [13]. 

We recommended the patient’s grade I and II 

blood relatives to undergo genetic screening. 

A previous study has shown that subjects 

with documented type I BrS have an annual 

risk of experiencing a cardiac event of 7.7% if 

they have had an aborted SCD. The risk drops 

to 1.9% if they had a history of syncope but 

remains 0.5% for asymptomatic individuals 

[13]. According to these results, our patient’s 

annual risk was 7.7%, but he experienced an 

episode of ventricular fibrillation just a couple 

of days after an aborted SCD.  

Implantation of an ICD has been safely 

and effectively used for patients with type 1 

Brugada pattern who have experienced 

documented malignant ventricular arrhythmias 

or cardio-respiratory arrest. The procedure can 

be performed in patients with type 1 

morphology who are symptomatic (syncope) 

but programmed electrical stimulation (PES) - 

inducible ventricular tachyarrhythmias are no 

longer an indication for implantable cardiac 

defibrillator [8,14]. Up to 30% of patients with 

implantable ICDs experience device-

associated complications such as infection, 

inappropriate shocks and lead dysfunction 

during the first 10 years after the procedure 

[15]. Hence, ICDs are not indicated in 

asymptomatic subjects, who are known to 

have a very low arrhythmic risk [14]. Our 

patient was currently unemployed and was 

advised to avoid high-risk careers in which he 

could endanger his life or the life of others 

(professional driving, pilot, working at heights). 

The presence of the ICD will enable the 

subject to resume driving a month after the 

implant. It is recommended that ICDs are 

programmed with a single therapeutical 

window for ventricular fibrillation (in order to 

avoid inappropriate shocks), and we 

proceeded accordingly.  

A recent study advocates that epicardial 

catheter ablation of the right ventricle outflow 

tract normalizes the ECG pattern and is 

effective in the prevention of ventricular 

arrhythmias, being especially useful in 

subjects with recurring electrical storms [16]. 
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Conclusions 

 

Brugada syndrome induces polymorphic 

ventricular tachycardia and ventricular 

fibrillation in the absence of structural heart 

disease. Implantable cardiac defibrillators 

have confirmed their effectiveness in 

preventing SCD in patients with symptomatic 

BrS. Further studies are needed in order to 

determine the appropriate therapeutic choice 

for asymptomatic subjects, especially those 

with PES-inducible ventricular 

tachyarrhythmias. In our case, the presence of 

previous cardiac arrest was an important risk 

marker for future cardiac events, which made 

our patient a candidate for secondary 

prophylaxis. The patient suffered a second 

event 2 days after the procedure which was 

effectively detected and aborted by the ICD.  
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