
 

 

 

 

BRUGADA’S SYNDROME 

 

“The Bride Stripped Bare By Her Bachelors, Even” (or “The Large Glass”): Oil, vanish, 

lead foil, lead wire and dust in two glass plates mounted with aluminium, wood and steel 

frames, Marcel Duchamp, 1915-23. The Philadelphia Museum of Art, Philadelphia, USA. 

 

In the evolutionary history of artistic genres Marcel Duchamp can be said to have truly 

been the forefather of the 20th century radiation of artistic styles that are familiar to us 

today. He was associated with Cubism, Dadaism, early Surrealism and “Pop-art”. In 

December of 2004 his work “Fountain” was voted the most influential artwork of the 20th 

century by 500 of the most prominent people within the British art establishment. His legacy 

lay in the idea that art could represent an idea rather than a purely visual depiction. 

Further it could represent an idea that could vary according to the eye of the beholder. 



Duchamp’s award was baffling to many, yet as Duchamp himself would have been happy to 

admit, the worth of a piece of art does indeed primarily lie in the eye of the beholder. 

 

Many hundreds of learned articles and tomes have attempted to interpret or understand 

what his works were about, on occasions provoking heated dispute. Duchamp himself would 

rarely fully explain his works, in fact he did not much care for the opinions of others, be it 

with regard to his works or even his personal life. With regard to his personal life there has 

been much speculation as to whether he was homosexual or bisexual. Whatever his sexuality 

was, it was certainly, like his works of art, ambiguous. In 1921 he emerged in a series of 

photographs by Man Ray dressed as his female “alter-ego”, Rrose Selavy, a pun on the 

French term “Eros, c’est la vie”, (“love, that’s life”). Many of his works from this time 

would be signed as such. Why he dressed as a woman is anyone’s guess, he merely stated he 

“felt like a change”! Whatever the reason he did not care for the opinion of others, rather 

he maintained a kind of self centered and carefree humor through out his life, a sense of 

humor that he carried to his grave when he wrote his own epitaph, “D’ailleurs, c’est 

toujours les autres qui meurent” (…besides its always other people who die!) 

 

The “Fountain” aside, probably his most famous and most enigmatic work is the “The 

Bride Stripped Bare by Her Bachelors, Even”, otherwise known as the “Large Glass”. 

Fascinatingly this is one of the few works that Duchamp did provided an in depth 

explanation for. He did this in a 1934 publication entitled “Notes for the Large Glass”. 

Although the notes provide a fascinating insight into the work, many questions about it still 

remain unanswered. Duchamp himself talks about aspects of the work which were never 

included in the finished product. He once described it as “definitively unfinished”! As 

difficult as it is to see without his notes, the work actually represents the mysterious inner 

workings of the erotic interactions between male and female! The top half of the giant glass 

“cell” represents the female, whilst the bottom half represents a host of potential male 

suitors. In the words of one art commentator, Andrew Stafford, “…The title is a tease, 

purposely sensationalistic, salacious, even and misleading. The bride-to-be is the one who 

initiates the encounter, and she controls its consummation. Her suitors are bumblers, 

battered by fate and bedeviled by obstacles. She is aloof; they are inept. Consummation is 

not a guaranteed outcome…” 

 

In the early 1980s the CDC in Atlanta became concerned and puzzled by an abnormally 

high incidence of sudden unexplained deaths that were occurring in young male immigrants 

from South East Asia. Enquires among the immigrants themselves revealed that the 

phenomenon was well known among certain of their homeland tribes. In the northeast of 

Thailand, it was know as, “lai tai”, (death during sleep), in the Philippines as “bangungut” 

(scream followed by sudden death during sleep) and in Japan as “Pokkuri” (unexpected 

sudden death at night). Certain tribal groups within Thailand believed that the young men 

died during their sleep because their souls were being taken away by widow ghosts. Males 

whom had had close relatives taken by the widow ghosts lived in constant fear as it was 

known that the widow ghosts had a liking for close family relatives of those already taken. 

Many young men would dress as women to sleep at night in the hope that should a widow 

ghost appear they would be mistaken for a woman and left alone. 

 

One of the great and most exciting future directions of 21st century medicine lies in the 

unraveling of the mysterious inner workings of the cell at the genetic level. Almost daily new 

discoveries are being made which will direct the future course of the understanding and 

treatment of many conditions on into the 21st century. Although our knowledge seems to be 

increasing at an exponential rate, many of the genetic workings of the cell remain as 

obscure as a Duchamp work of art. In the field of cardiology the Brugadas have provided us 

with some brilliant and useful “notes” on one of the mysterious conditions that relate to 



sudden unexpected cardiac death. Although our understanding of these conditions remains, 

“definitively unfinished” we at least now have a reasonable understanding of one them, the 

“Brugada syndrome”. Young men who have had relatives taken by the widow ghosts, no 

longer need sleep dressed up as women. They may now be offered the latest 21st century 

treatment for the condition in the form of an implantable cardiac defibrillator. This 

treatment however is not one to be taken likely. There are many issues as yet unresolved 

about the wisdom of implanting this device in such young patients.  

 

Although the decision to go ahead with an implantable device seems straight forward 

enough to the medical mind when the alternative is possible death, the inner human psyche 

is as complex as the “Large Glass”, even more so.  “Consummation” of the offer of an 

implantable defibrillator will not be a guaranteed outcome! Some patients may actually 

prefer more “traditional” methods of management. Seemingly irrational considerations 

may come into play when patients are faced with such a confronting decision. Like 

Duchamp some men do not dress up as women on purely “medical” grounds and may 

resent the suggestion that this is no longer necessary! Others may enter into a state of 

denial “…besides it is always other people who die”! The ultimate decision to go ahead 

with an implantable device will rest with the patient themselves. This decision will be made 

according to the eye of the beholder. A critical part of the management therefore will 

involve a careful explanation to the patient of the possible risks and benefits of the 

procedure.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marcel Duchamp, silver gelatin photograph, Man Ray, 1930 

 



BRUGADA’S SYNDROME 

 

Introduction 

 

Brugada’s Syndrome is an autosomal dominant channelopathy with variable penetrance 

affecting the cardiac sodium channel. 

 

It is characterized by typical “coved shaped” S-T segment elevation in the right 

precordial leads (V1 –V3) that is unrelated to ischemia, electrolyte disturbances or 

obvious structural heart disease and arrhythmic events.   

 

It is important to appreciate that the electrocardiographic signature of Brugada’s 

syndrome can be dynamic, (i.e. change with time) 

 

Patients may also have the syndrome with a normal ECG, the typical features only 

becoming apparent on “drug challenge” with potent sodium channel blocking agents. This 

is done diagnostically during electrophysiological studies. 

 

Brugada’s Syndrome is associated with a high risk of sudden cardiac death, if sodium 

channel disturbance is proven by provocation testing. 

 

Most clinical manifestations of the Brugada syndrome are related to life-threatening 

ventricular arrhythmias. 

 

It is much more common in males and in those of South East Asian descent.  

 

Patients with typical ECG features who have experienced sudden cardiac death or a 

sustained ventricular tachyarrhythmia, or who have one or more of the other associated 

clinical criteria, are said to have the Brugada syndrome. 

 

Patients with typical ECG features who are asymptomatic and have no other clinical 

criteria are said to have the Brugada pattern.  

 

Patients with ventricular premature beats or non-sustained ventricular tachycardia, are 

generally not considered to have Brugada’s syndrome but only the Brugada pattern. 

 

The current best treatment is the placement of an implantable cardioverter / defibrillator 

(ICD) device.  

 

History 

 

The Brugada Syndrome was first described as a clinical entity in 1992 by Spanish 

cardiologists (and brothers) Pedro and Josep Brugada. 1 

 

Epidemiology  

 

Brugada Syndrome is endemic in regions of South East Asia and to a minor extent in 

Mediterranean communities. 

 

The penetrance of the mutation appears to be much higher in men than in women. 

 

Brugada Syndrome  is reported to be responsible for 4% of all sudden deaths and up to 20% 

of sudden deaths in those without structural heart disease 



 

It is a leading cause of sudden cardiac death in subjects under the age of 40 years.  

 

A family history is present in about 20 -  30% of patients.  

 

Pathophysiology 

 

Cause: 

 

The Brugada syndrome is thought to be due (at least in part) to a sodium ion 

“channelopathy”, due to mutations in (amoung others) the SCN genes, SCN5A and 

SCN10A that encode subunits of cardiac sodium channels.  

 

The abnormal sodium channel function results in abnormalities of depolarisation and 

repolarization of myocytes which may lead to lethal arrhythmias. 

 

The male preponderance in adult patients with onset after puberty is probably explained by 

the fact that the transient outward current ITo in the RV epicardium is stronger in men than 

women. 

 

Genetics:  

 

The Brugada syndrome is a heterogeneous group of familial diseases that tend to have an 

autosomal dominant mode of transmission with incomplete penetrance.  

 

The penetrance of gene mutation appears to be much higher in men than in women. 

 

Reasons for the variable expression of Brugada syndrome are not completely understood.  

 

At least 16 disease causing genes resulting in sodium channelopathies have been identified 

to date.    

 

However, these only account for approximately 35% of all cases. Hence, at least two‐thirds 

of individuals with a clinical diagnosis of Brugada Syndrome or an isolated Type 1 Brugada 

ECG pattern have no currently known genetic mutation.  

 

15 - 30 % of patients diagnosed with Brugada syndrome have mutations in one copy of the 

SCN5A gene which encodes  for the alpha subunit of the cardiac sodium channel.  

 

Mutation in the SCN10A gene has also been identified as a cause for Brugada syndrome.  

 

Precipitating factors:  

 

A number of precipitating factors for the onset of arrhythmias are recognized. 

 

These include: 

 

1.  Fever: 

 

● Fever can be a trigger for both induction of Brugada pattern ECG 

 abnormalities and cardiac arrest among persons known to have Brugada 

 pattern ECG or Brugada syndrome, (see Appendix 2 below). 

 



2. Drugs: 

 

Class Ia sodium channel blockers (apart from quinidine) may unmask the 

channelopathy as well as induce arrhythmias. 

 

Therefore the following agents should be avoided:  

 

● Flecainide  

 

● Ajmaline 

 

● Procainamide 

 

● Procainamide 

 

● Disopyramide 

 

 Other drugs: 

 

 Many other drugs have also been implicated in inducing arrhythmias (by uncertain 

 mechanisms) in patients with  Brugada’s Syndrome 

 

 In particular these have included: 

 

 ● Beta blockers 

 

 ● Tricyclic or tetracyclic antidepressants  

 

 ● Lithium 

 

 ● Local anaesthetics 

 

3. Toxins: 

 

 In particular:  

 

 ● Alcohol 

 

 ● Cocaine   

 

A website has been established which risk stratifies drugs according to 

arrhythmogenic potential   

 

● https://www.brugadadrugs.org/ 

 

Clinical Features 

 

Patients most typically present during the third and fourth decades (but can occur at virtually 

any age - as young as one year and as old as 77 years have been documented).  

 

Symptoms typically occur at night, or at rest during the day.  

 

 Less uncommonly symptoms may occur during exercise 



 

Most clinical manifestations of the Brugada syndrome are related to life-threatening 

ventricular arrhythmias. 

 

The most typical clinical presentations are: 

 

1. Syncope  

 

2. Resuscitated sudden cardiac arrest  

 

3. Sudden death: 

 

● Sudden cardiac arrest may unfortunately be the initial presentation of 

 Brugada syndrome in as many as one-third of patients. 

 

Sudden collapse / death are due to:  

 

1. VF 

 

2. Polymorphic VT 

 

3. Rarely, monomorphic VT. 

 

● Monomorphic VT is rare and is more prevalent in children and infants, 

 among whom fever is the commonest trigger. 

 

Patients with Brugada syndrome are also at increased risk of atrial arrhythmias, most 

notably atrial fibrillation.  

 

There may be a history of: 

 

1. Unexplained syncopal episodes. 

 

2. Nocturnal “agonal” respirations: 

 

● A pattern of nocturnal agonal respiration with gasping breaths during sleep 

 has been reported and may represent episodes of cardiac arrhythmias.  

 

This is generally considered an ominous symptom that should be considered 

the equivalent of syncope or ventricular arrhythmias when evaluating the 

patient using formal diagnostic criteria.  

 

3. Family history:  

 

● Is often positive for close relatives with sudden cardiac death at a young age. 

 

Investigations 

 

ECG Features 

 

ST-Segment Morphologies in Leads V1 to V3 

 

Three electrocardiographic patterns were traditionally recognized as follows: 



 

ECG Feature 

 

Type 1 

 

Type 2 

 

Type 3 

 

 

J wave amplitude 

 

 

 2 mm 

 

 2 mm 

 

 2 mm 

 

T wave 

 

 

Negative 

 

Positive or biphasic 

 

Positive 

 

 

 

ST-T configuration 

 

 

Coved type 

 

Saddleback 

 

Saddleback 

 

ST segment (terminal 

portion) 

 

 

Gradually descending 

 

Elevated  1 mm 

 

Elevated <1 mm 

 

1 mm = 0.1 mV. The terminal portion of the ST segment refers to the latter half of the ST 

segment. 

 

Precordial leads of a resuscitated patient with Brugada syndrome. Note the dynamic ECG 

changes in the course of a couple of days. All 3 patterns are shown. Arrows denote the J-



wave (see text for definition). The left panel shows a clear type 1 ECG. Between 7/2/99 and 

13/2/99, types 2 and 3 are shown. Calibrations are given. 

 

While 3 different patterns of ST elevation were initially described and were used in clinical 

practice for years, subsequent consensus now has it that there are 2 distinct patterns of ST 

elevation 

 

The 2 forms now recognized are: 

 

Type 1 Brugada ECG pattern: 

 

● The elevated ST segment (≥ 2 mm) descends with an upward convexity to an 

 inverted T wave. This is referred to as the “coved type” Brugada pattern. 

 

Type 2 Brugada ECG pattern:  

 

● This now combines the original designation of types 2 and 3 patterns. 

 

The ST segment has a “saddle back” ST-T wave configuration, in which the elevated 

ST segment descends toward the baseline, then rises again to an upright or biphasic 

T wave. 

 

The ECG features of Brugada’s Syndrome include  

 

1. The hallmark of Brugada’s syndrome is the typical type I or type II ECG 

changes seen in V1, V2 and V3, as described above. 
 

2. The electrocardiographic signature of Brugada’s syndrome can be dynamic, (i.e. 

change with time): 

 

 ● Fluctuations in the Brugada ECG pattern over time appear to be common and 

 may affect the results of screening ECGs performed in first degree relatives 

 

3. Patients may also have the syndrome with a normal ECG, the typical features only 

becoming apparent on drug “challenge” with potent sodium channel blocking agents.  

 

 This is done diagnostically during electrophysiological studies. 

 

4. The P-R interval may be slightly prolonged. 

 

5.  The Q-T interval is usually within normal limits, but may be mildly prolonged. 

 

● QT interval prolongation may be seen in the right precordial leads. The 

 degree of prolongation is usually modest, but some patients have genetic 

 abnormalities that cause both Brugada pattern ECG and long QT syndrome. 

 

The Brugada ECG Leads: 

 

The chances of finding typical Type 1 cove‐shaped elevation increase with: 

 

1. Repeated ECG recordings. 

 



2. Placement of precordial leads V1, V2, V3 higher up the chest into the 2nd or 3rd 

 intercostal space, (instead of the usual 4th interspace).  

 

● This should therefore be routinely performed when the diagnosis is suspected 

 but is uncertain on a standard ECG. 3 

 

 

 

 

 

 

 

 

 

Leads V3 and V5 can be placed in the 2nd or 3rd ICS so that comparison can be made with 

the standard V1 and V2 leads - the Brugada pattern may then be more clearly delineated.   

 

Making the Diagnosis: 

 

The diagnosis of Brugada syndrome can be challenging, and requires a high degree of 

clinical suspicion.  
 

Both Brugada pattern ECG findings and clinical features are required to make the 

diagnosis, of Brugada syndrome. 

 

 The diagnosis cannot be made in the setting of ventricular arrhythmias and/or sudden 

cardiac death in the absence of the typical Brugada pattern ECG manifestations.  

 

Similarly the diagnosis cannot be made, with the appearance of typical ECG changes alone 

without other clinical manifestations. This situation is referred to as Brugada ECG pattern 

not the Brugada syndrome.  

 

An international 2013 consensus statement suggested that Brugada syndrome should be 

diagnosed with symptoms and an ECG with: 

 

1. ST‐segment elevation with type I morphology ≥ 2 mm in ≥ 1 lead among the right 

 precordial leads V1,V2 positioned in the 2nd, 3rd, or 4th intercostal space occurring 

 either: 

 

● Spontaneously  



 

Or  

 

● After provocative drug testing with intravenous administration of Class I 

 antiarrhythmic drugs. 

 

2. Type 2 (or Type 3) ST‐segment elevation in ≥ 1 lead among the right precordial 

 leads V1,V2 positioned in the 2nd, 3rd, or 4th intercostal space when: 

 

● A provocative drug test with intravenous administration of Class I 

 antiarrhythmic drugs induces a Type 1 ECG morphology. 

 

Type I “challenge” drugs used include: 

 

● Ajmaline, (not available in Australia) 

 

● Flecainide, (mostly used in Australia).  

 

● Pilscanide 

 

● Procainamide 

 

There should also be absence of structural heart disease, including myocardial 

ischemia. 

 

Supportive clinical features are described above.  

 

Genetic testing: 

 

In general genetic testing is done for all patients with documented Brugada syndrome. 

 

If the patient has an identified genetic mutation (i.e, genotype positive), then testing for  first 

degree relatives is also undertaken.   

 

Genetic testing is not generally undertaken for Brugada pattern ECG people or their first 

degree relatives. 

 

Management  

 

Malignant ventricular arrhythmias: 

 

Patients in VT / VF are treated according to standard protocols for these arrhythmias, with 

the caveats that:  

 

● Any class I agent, (especially flecainide, procainamide and including lignocaine) 

 i.e sodium channel blocking agents, may aggravate the condition and should be 

 avoided. 

 

Although the class 1a antiarrhythmic, quinidine, appears to be an exception to the 

above rule and is the only effective oral drug option currently available for the 

prevention of ventricular arrhythmias in the longer term.    

 



● Isoprenaline (despite also being arrhythmogenic in its own right), infusion can be 

 effective in suppressing recurrent VF.  

 

Isoprenaline infusion increases Ca+ currents and this thought to be helpful in the 

emergency treatment of arrhythmic storms (i.e recurrent VF / VT) in Brugada 

Syndrome. 3 

   

The defective myocardial sodium channels result in reduced sodium inflow currents 

and consequentially reduce the duration of the normal action potential.  

 

Phase 0 of the action potential, influx of sodium, is blunted and this results in 

reduction of calcium inflow and the shortening of phase 2. The cells may therefore 

fail to conduct the action potential, because dramatically shortened phase 2 recovers 

excitability quickly.  

 

This combination of localised block and short refractory period gives rise to 

localised re-entry circuits and the potential of arrhythmias in the presence of 

ventricular premature beats. The effect is more pronounced when there are normal 

and abnormal sodium channels in the same tissue with heterogeneity of refractory 

periods. 

 

The mechanism is thought to be due to increasing intracellular calcium, stabilizing 

and restoring the dome in phase 2 of the action potential and reducing the electrical 

heterogeneity responsible for Brugada syndrome. This stability reduces the 

susceptibility to VF triggered by premature beats. 

 

Prevention: 

 

ICD: 

 

An ICD is recommended for Brugada syndrome patients who: 

 

● Have survived cardiac arrest 

 

● Have a history of syncope and documented ventricular arrhythmia   

 

Electrophysiology Study is only recommended for investigations if there are associated 

supraventricular arrhythmias. 

 

Drug Therapy: 

 

Quinidine and amiodarone are the only two antiarrhythmic agents currently considered 

suitable for the treatment of ventricular tachyarrhythmias in patients with the Brugada 

syndrome. 

 

They are used for: 

 

● Patients who are not candidates for (or refuse) ICD implantation. 

 

● Patients who have recurrent arrhythmias resulting in ICD shocks. 

 



Quinidine has some efficacy in preventing ventricular arrhythmias in Brugada syndrome. Its 

action is said to be due to inhibiting transient outward (Ito) sodium channels, leading to 

stabilisation of the action potential. 5 

 

It can normalise the ECG pattern, decrease VF induction, and has been used effectively in 

VF storm.  

 

However it has not yet been demonstrated to improve longer term clinical outcomes in a 

Brugada syndrome and is a drug with considerable pro‐arrhythmic potential in its own 

right!  

 

It is an old class Ia antiarrhythmic drug which is now difficult to get and is only available 

under special access scheme in Australia and New Zealand.  

 

Disposition: 

 

Any patient suspected of having a Brugada pattern ECG or Brugada syndrome should be 

referred to a specialist Electrophysiologist Cardiologist  

 

First degree relatives should also be considered for referral to an Electrophysiologist for 

genetic/ electrophysiological testing.    

 

Any patient presenting to the ED with a syncopal episode with known Brugada syndrome, 

Brugada pattern ECG, or who has a first degree relative known to have Brugada syndrome, 

should be admitted to CCU for ongoing cardiac monitoring and review by a Cardiologist.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

12 Lead ECG of a 26 year old male of South East Asian descent, who presented with a 

syncopal episode with loss of consciousness. V1-2 shows the classical changes of a type I 

Brugada’s ECG, - in view of the patients clinical presentation Brugada’s syndrome was 

diagnosed. (Authors collection).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix 2: Case Report - the unmasking effect of fever: 

 

12 lead ECG of a 27 year old male who presented with a viral like illness (during an 

influenza epidemic). V2 looks slightly odd with a suggestion of isolated ST elevation.   

 

 



A second later ECG shows a more definite ST elevation - a diagnosis of Type II Brugada 

pattern is considered.   

 

 

A third ECG is taken half an hour later after the patient spiked a fever of 40 degrees. The 

ECG now show an unmistakable Type I coved Brugada pattern. Fever is a well known 

precipitant of Brugada pattern ECG / syndrome, (ECGs courtesy Dr. Peter Cheng).        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The same patient again - this time before the Brugada pattern had fully evolved - Brugada 

leads have been placed. The V3 lead has been placed in the V1 Right 2nd ICS  - the coved 

type I pattern is apparent. Additionally the V5 lead has been placed in the Left 2nd ICS - 

although the Brugada patter is not as apparent in this position, (ECG courtesy Dr. Peter 

Cheng).            
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Further reading: 

 

● www.understandingduchamp.com 
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