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Cardioverter defibrillator placement in a young woman 
with Brugada syndrome: A case report and review
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Introduction

Patients often go to the emergency room with palpitations 
or syncope, most of them have benign conditions with a favor-
able prognosis; however, those whose syncope has a cardiac or-
igin, present a mortality rate between 18-33%, in contrast with 
0-12% for non-cardiogenic syncope and 6% for unexplained 
syncope. Syncope of cardiac origin may be classified as struc-
tural or arrhythmogenic origin and may be the only warning of a 
potential sudden cardiac death [1]. Brugada Syndrome (BS) is a 
genetically determined primary cardiac pathology with a world-
wide prevalence estimated in 1 to 5 per 10,000 inhabitants in 

the West and a higher occurrence in Eastern countries (1/2,500 
inhabitants) [2]. This disease is characterized by a distinctive 
electrocardiographic features and increased risk of sudden car-
diac death, secondary to Ventricular Arrhythmias (VA) such as 
polymorphic ventricular tachycardia or ventricular fibrillation, 
most of which manly affects individuals in the fourth decade of 
their life [3]. The clinical presentation is heterogeneous, non-
theless many patients are asymptomatic [4]. With regard to 
the appropriate treatment for this pathology, there are several 
pharmacological options asisoproterenol [5], quinidine [6] and 
phosphodiesterase III inhibitors [7]. However more studies are 
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still required to better define the benefits of their employment. 
In this regard, radiofrequency ablation of ventricular ectopy, 
has shown to be useful in the prevention of VA in BS patients 
[8]. Though the only proven effective therapyso faris the use of 
an implantable Cardioverter-Defibrillator (ICD) that is indicated 
only in symptomatic patients with a spontaneous ECG pattern, 
because the rates decrease in patients who were asymptom-
atic at implantation [9]. Though, there is still controversy about 
its relationship with a high rate of inappropriate shocks and a 
prevalence of device-related complications, that increases with 
the follow-up duration required for patients with this channelo-
pathy [10,11].

Case report

A 28-year-old woman with a history of hypothyroidism sec-
ondary to Hashimoto’s Thyroiditis with 11 years since diagnosis, 
on treatment with levothyroxine 100 mcg/day, dysautonomy 
with a mixed response of 1 year of evolution on treatment 
with propranolol 20 mg/12 h and hygienic-dietary recommen-
dations. Multiple hospitalizations in due to hypotension and 
tachycardias requiring beta-blocker dosage adjustment and use 
being suspended 1 month prior to hospitalization. Control ECGs 
were done while receiving propafenone, however, none of its 
alterations associated to class I antiarrhythmic adverse effects. 
On March 13th, the patient showed headache, dizziness, ver-
tigo, and bradycardia, symptoms persisted. After withdrawal of 
beta-bloker and she was evaluated by the otorhinolaryngology 
department who discarded vestibular vertigo. On March 15th, 
still admitted, she presented generalized tonic-clonic seizure 
that cease without medical management. In postictal phase, 
she presented a new comitial event presented and she was 
admitted to the shock-trauma unit of Emergency Room (ER), 
assuming an hemorrhagic cerebrovascular eventorotracheal 
intubation was performed, sinus bradycardia was documented 
by monitor, 1 dose of atropine was administered, evolving to 
pulseless electrical activity, advanced Cardio Pulmonary Resus-
citation (CPR) maneuvers were initiated and 1 dose of adrena-
line was administered, recovering pulse, hypotensive and (ECG) 
with sinus rhythm, Heart Rate (HR) 72 bpm, PR 0.28 ms, QRS 
0.14 ms, QT 0.40 ms, intermittent Right Bundle Branch Block 
(RBBB) and aberrant conduction AV Block (AVB) (Figure 1A). 

Figure 1: 12-lead ECG of the patient. A: Intermittent right bundle 
block and first degree AV block with aberrant conduction. B: BAV 
and QRS interval are corrected with left branch block image.

Fifty minutes later ECG was recorded with sinus rhythm, 
132 bpm of HR, PR 0.14 ms, QRS 0.10 ms, QT 0.24 ms with Left 
Bundle Branch Block Image (LBBB) (Figure 1B), so she was trans-
ferred to the Intensive Care Unit (ICU) where the central hemor-
rhagic event is ruled out. In the ICU, a new ECG was recorded 
with sinus rhythm, HR 110, PR 0.22 ms, QRS 0.10 ms, QT 0.27 

ms, with image of RBBB in V1 and V2 compatible with Brugada 
type 1 pattern and sign of present aVR (Figure 2) proceeding to 
the placement of a temporary pacemaker; she was transferred 
to the Coronary Intensive Care Unit (CICU) where she was ex-
tubated without complications, maintaining stable tension fig-
ures, adequate heart rate, and pacemaker sentinel state. 

Figure 2: ECG with elevation of the J point and ST segment ≥2 mm 
with superior convexity followed by negative T wave in V1 and V2, 
first degree BAV. In derivation aVR the presence of final R wave 
with voltage ≥3 mm (sign aVR “).

Figure 3: ECG patterns associated with BS. A: ECG type 1 (diagno-
sis), B: ECG type 2, C: ECG type 3 (B and C suggestive).

Electro physiological studies and a pharmacological chal-
lenge were performed, which were negative for induction of 
ventricular tachycardia, sinus node and AV test with in normal 
parameters too, so she was discharged, continuing with out pa-
tient care, with an indication of following hygienic-dietary rec-
ommendations. On April 15th, when she was driving, she had 
a feeling of syncopal dizziness and blurred vision. She is taken 
to emergency room where she has a syncopal episode and is 
monitored again finding pulseless electrical activity. Basic and 
advanced CPR maneuvers are performed for 12 Minutes, docu-
menting asystole, ventricular tachycardia and refractory hypo-
tension to vasoactive amines. The placement of a temporary 
pacemake was after a monitor documented ECG pattern Bru-
gada type 1 per monitor (Figure 3). 

She was moved to CICU and placed a bicameral defibrillator, 
she was extubated without complications, dischargerd to the 
internal medicine ward and subsequently discharged to her res-
idence. As a summary of the follow up, there’s been a favorable 
evolution, with isolated periods of symptoms related to dysau-
tonomia (hypotension and tachycardia) that in 2 years have re-
quired treatment with crystalloid solutions on just 1 occasion 
and which lasted more than 30 minutes til complete resolution. 
In regard with high energy therapies and pacemaker function 
of the ICD, 3 downloads were received on the same occasion, 
which were considered inappropriate because the record that 
was noted in the ICD that was supraventricular tachycardias, 
after which the heart rate was adjusted, to which discharge 
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can be performed without presenting more events until now. 
Initially, the pacemaker function was predominant until strict 
dietary indications were atended as weight gain, isotonic drink 
intake and salt intake 7 g/day improved the basal heart rate of 
the patient, as well as the decrease in the cardiovascular type of 
exercise to avoid new episodes of bradycardia.

Discussion

Brugada Syndrome (BS) it’s a channelopathy hereditary, au-
tosomal dominant, with low penetranceor sporadic, which pre-
dominantly affects the Right Ventricular Outflow Tract Epicar-
dium (RVOT). Clinically it is manifested by Syncope or Sudden 
Cardiac Death (SCD) that occurs during rest or night sleep, as a 
result of episodes of Polymorphic Ventricular Tachycardia (PVT) 
that may degenerate into Ventricular Fibrillation (VF) in the ab-
sence of apparent structural pathology, use of drugs, coronary 
insufficiency, or electrolytic imbalance [12,13]. In this particular 
case after presentation episodes of syncope, the bradycardia 
that evolved to the pulseless electrical activity was always docu-
mented. During the resuscitation of the second episode of car-
diac arrest, a trace compatible with ventricular tachycardia 
without pulse was developed in a cardiac monitor however ECG 
printing was not possible. The BS usually presents in adulthood, 
although most patients are in the third and fourth decade of 
life, it has been reported in patients from 2 to 84 years of age. 
Males are affected more frequently than the females with a ra-
tio of 8-9: 1; the reason for this male preponderance is possibly 
related to the underlying differences in the hormonal state. It is 
estimated that BS is responsible for at least 4% of all sudden 
deaths and at around 20% of all sudden deaths occur in patients 
without structural heart disease [14]. This disease is genetically 
heterogeneous; four genes associated with BS have been iden-
tified. The first, an A280V mutation in glycerol-3-phosphate de-
hydrogenase 1-like (GPD1-L) induces an indirect hypofunction 
of the sodium channel indirectly, making it difficult to transport 
the sodium through the cell membrane. The novel findings of 
mutations in the genes CACNA1c and CACNB2b (coding for the 
calcium channel) and KCNE3 (coding for a beta subunit regulat-
ing the transitory potassium currents Ito) have shown that in 
these cases, although the sodium channel is not affected, the 
phenotype can be explained because there is an imbalance of 
ionic currents during phase 1 of the action potential [15]. There 
is no information about a mutation existing in the treated pa-
tient, due to the lack of genetic study, however, there is a famil-
iar background since the patient reports a paternal relative 
(uncle) who suffered sudden infant death. A potentially fatal 
cardiac arrhythmia, especially PVT, may occur, if such arrhyth-
mias end spontaneously, patients may present palpitations or 
syncope [16,17], and if these arrhythmias persist, they may 
eventually degenerate into VF. The prodromal phase of syncope 
is characterized by weakness, diaphoresis, bright lights, blurred 
vision, headache, nausea and sensation of cold extremities. The 
syncopal phase is brief, during which “seizure-like” movements 
may occur, recovery is rapid and spontaneous, and headache, 
weakness, fatigue and pallor may occur at this stage [18,19]. 
There are still controversies regarding the pathophysiology of 
BS, and two theories about repolarization and the theory of de-
polarization have been reported. Regarding the repolarization 
theory, the authors state that ECG manifestations and the in-
creased risk of ventricular arrhythmias are a consequence of 
the imbalance found in the ionic currents during the end of 
phase 1 of the cardiac Action Potential (AP). Decrease of posi-
tive in flow currents and/or increase of positive outflow cur-
rents result in an accentuation of the notch at the end of stage 

1, which causes a ST segment elevation in a “Saddle” or “Bull 
Terrier” shape as a result of repolarization of the epicardial cells 
preceding that of the M and endocardial cells, followed by a 
positive T wave. Eventually the exaggeration of these changes 
causes loss of AP plateau, especially in the Right Ventricle (RV) 
epicardium; The ST segment elevation is higher, with a convex 
morphology, with a negative T wave secondary to the reversal 
of the sense of repolarization from the endocardium to the epi-
cardium, a consequence of the prolongation of AP in the epicar-
dial cells. The propagation of current from the sites where the 
AP plateau is maintained to sites of the myocardium where it 
has disappeared and/or is decreased causes local re-excitation 
(a phenomenon called “reentry in phase 2”), which determines 
the appearance of ventricular epicardial extra systoles, Trigger 
episodes of PVT and/or VF3, [15]. Authors who support the 
theory of depolarization assert that conduction disorders are 
the main pathophysiological event, which has been observed in 
the ECG. These authors also argue that such patients may pres-
ent minimal structural abnormalities, which would justify the 
finding of late potentials and conduction disorders. Such con-
duction disorders are more marked at the RVOT level. When 
depolarization has started in the RV but not in the RVOT there is 
current flow towards the latter, which is recorded as elevation 
of the J point and the ST segment in the right precordial leads. 
At the beginning of the depolarization in RVOT the AP of the RV 
is in phase 3, so the potential gradients are reversed, and the 
current circulation occurs from RVOT to RV, away from the right 
precordial leads, and recorded as negative T waves [3,15]. It is 
important to remember that the data found on the BS ECG can 
be unmasked or intensified by vagal stimulation. Neuro Cardio-
genic Syncope (NCS) has been described in patients with BS and 
there is increasing evidence that autonomic dysfunction con-
tributes significantly to arrhythmogenesis of the disease 
[20,21]; coupled with this, the existence of a total loss of the 
ordinary balance between the sympathetic and the parasympa-
thetic cardiac function in the syndrome [4], this balance being 
the predisposition to the arrhythmias to cause a reduction in 
the sympathetic activity and the consequent predominance of 
the parasympathetic tone; partially explaining the higher inci-
dence of ventricular arrhythmias and sudden death in rest and 
during sleep [1,4,17,21,22]. In contrast, it is posed that the epi-
sodes of symptomatic hypotension described in this case were 
due to a lack of dietetic indications, according to the recom-
mendations of the treating cardiologist. In the case of long-last-
ing hypoperfusion, seizures similar to the movements observed 
in an epileptic seizure may be observed [8], leading to incorrect 
studies and diagnoses. Diagnosis of Brugada syndrome is estab-
lished when a characteristic repolarization pattern called Type 1 
of BS or “coved” in at least 2 right precordial leads (V1 to V3) is 
observed, and less frequently in the inferior leads (DII, DIII and 
aVF), characterized by a prominent ST-segment elevation of 
convex morphology with J-point amplitude or ST segment ele-
vation ≥2 mm, followed by a negative T-wave, associated with a 
complete or incomplete right bundle branch block (Figure 3A) 
[3,17,21]. Two other repolarization patterns, respectively called 
Type 2 BS or saddleback (elevation of point J ≥ 2 mm, ST seg-
ment elevation ≥1 mm concave morphology, followed by posi-
tive or biphasic T wave) and BS Type 3 (Concave or convex mor-
phology, with ST segment elevation <1 mm) are considered to 
be suggestive (Figures 3B and 3C) [3,14,21]. Occasionally elec-
trocardiographic alterations become evident when the position 
of the V1 and V2 electrodes is raised one or two intercostal 
spaces with or without the use of sodium channel blockers [12]. 
The ECG of the BSis dynamic: The same patient may present the 
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3 electrocardiographic patterns associated with the syndrome 
at different times, and normal ECG at baseline, with the appear-
ance of the Type 1 pattern of BS in the presence of stimuli such 
as fever, hypokalemia, hypercalcemia, Vagotonic agents, class I 
antiarrhythmic drugs, and alcohol and cocaine consumption 
[2,12]. Given the dynamic character of the ECG in BS and the 
ability of class I antiarrhythmic drugs to reproduce the diagnos-
tic pattern, the administration of these drugs is used to unmask 
the pathology in those suspected but with an ECG Normal or 
suggestive but not diagnostic baseline. The drugs most com-
monly used for this purpose are Ajmaline, Flecainide and Pro-
cainamide [3,12,15]. The development of a Type 1 ECG of BS 
during the test is a criterion for stopping it, as well as the ap-
pearance of a type 2 BS pattern with an ST segment elevation ≥5 
mm, aQRS widening ≥130% of its initial value or the develop-
ment of any arrhythmia. The pharmacological test is only con-
sidered positive when there is a conversion to the ECG pattern 
type 1 in at least 2 right precordial leads [3,21]. First-degree AVB 
is observed in about 50% of cases of SCR, especially when the 
SCN5A gene mutation is identified. The “aVR sign” is defined as 
the presence of a R wave ≥3 mm or a R / q ratio ≥0.75 in the aVR 
lead and has been associated with an increased risk of ventricu-
lar arrhythmias [15], as in the case of our Patient where the sign 
is appreciated (Figure 2). Hypothetically, the increase in the 
voltage of the R wave in aVR indicates a greater delay of the 
ventricular conduction in the RVVD and consequently greater 
electrical heterogenicity. The BS is definitively diagnosed in pa-
tients who documented a Type 1 ECG pattern, either spontane-
ously or unmasked by class I antiarrhythmics, along with at least 
one of the following clinical diagnostic criteria: A) Family history 
data: Sudden Cardiac Detah (SCD) in a family member younger 
than 45 years; ECG type 1 in relatives. B) Symptoms related to 
ventricular arrhythmias: syncope, seizures or agonal nocturnal 
breathing. C) Documented ventricular arrhythmias: PVT or VF 
[3,12,14]. Patients with BS can also have a higher incidence of 
supraventricular tachycardias, especially atrial fibrillation (up to 
30% of cases) [3]. It is essential to perform a differential diagno-
sis with certain pathologies or situations that produce altera-
tions with ECG patterns very similar to BS, such as: atypical right 
bundle branch block, acute myocardial infarction particularly of 
the RV, pericarditis/acute myopericarditis, pericardial effusion, 
cocaine intoxication, Pulmonary thromboembolism, aortic dis-
secting aneurysm, Duchenne muscular dystrophy, Friedreich’s 
ataxia, left ventricular hypertrophy, RV arrhythmogenic dyspla-
sia, mechanical compression of RVOT, mediastinal tumor, pec-
tus excavatum, post-electrical cardioversion changes, early re-
polarization (athletes) and Hypothermia [2,3]. All series agree 
that patients with symptomatic BS have a high arrhythmic risk. 
Sudden Cardiac Arrest survivors are at high risk for recurrent 
episodes, fatal or near fatal ventricular arrhythmias (17-62%), 
and therefore have a class I indication for ICD as secondary pre-
vention. Cardiac syncope is also a marker of high arrhythmic risk 
(recurrence between 6-9%), also with a class I indication of ICD 
implantation. The implantation of ICD is considered reasonable 
in patients affected by BS and who have documented VT, even if 
it has not resulted in SCA or symptoms (indication class IIa) [3]. 
The spontaneous type 1 ECG pattern has been identified as an 
independent predictor of ventricular arrhythmias and clinical 
ECG monitoring is recommended in order to detect a spontane-
ous type 1 ECG pattern in patients with BS whose diagnosis has 
been made by pharmacological test with or without previous 
symptoms (class IIa indication). Current guidelines consider that 
the EPS in risk stratification in patients with asymptomatic BS 
with spontaneous Type 1 ECG is an indication class IIb [3]. The 

only therapeutic tool that has been proven effective for the pre-
vention and recovery of SCA in patients with BS is the implanta-
tion of an ICD. It is also recommended to emphasize the abso-
lute contraindication of the practice of competitive sports, 
especially sports such as withdrawal, swimming or weight lift-
ing, favoring the use of single-chamber devices (fewer compli-
cations), and treating supraventricular arrhythmias [3]. Isopro-
terenol has proven to be useful for the treatment of electric 
storms in the context of BS (Class IIa Indication). Quinidine, (Ito 
and IKr current blocker) prevents VF inducibility during FES and 
suppresses spontaneous ventricular arrhythmias and is used in 
patients with ICD with multiple appropriate discharges; or in 
cases where the ICD implant is contraindicated or as an alterna-
tive to it (class IIb indication) [3]. In terms of dysautonomia or 
its final sign; neurocardiogenic syncope, the association of this 
with the BS is very possible and frequent in young people, a 
false impression of the etiology of syncope can lead to it being 
misdiagnosed therefore underestimating the risk of SCA and 
not give the right treatment. It is important to consider that the 
use of a 12-lead ECG is a fundamental diagnostic information 
source for patients with BS; given that it is a simple, affordable, 
and mandatory tool in the emergency department. Regardless 
of the patients’ gender, if they mention a history or presence of 
vertigo, syncope and/or palpitations and questioning in a direct-
ed way a family history of unexplained sudden deaths, an ECG 
should be obtained. In addition, the ST segment in the BS is 
highly dynamic, showing a variation of its amplitude and beat-
to-beat morphology, and it is mandatory to know the different 
electrocardiographic data of the BS in order to carry out the al-
gorithm correctly to give an accurate diagnosis and timely treat-
ment, thus avoiding the recurrence of ventricular arrhythmias. 
The relevance of the case rests on the electrocardiographic 
changes that occur dynamically during its evolution, on the final 
appearance of the Type 1 characteristic pattern and its subse-
quent normalization in the basal state; despite having a low risk 
EEF for a new ventricular arrhythmia, the patient presented a 
second event of recovered SCA, which is the determining factor 
for the implantation of an ICD as the only therapeutic option 
with a class I indication.

Conclusion

This case illustrates the complexity of the therapeutic deci-
sions in patients who refer symptoms considered as not rele-
vant, so it is urged to be more exhaustive in the interrogation 
and especially to continuous cardiac monitoring to reduce the 
rate of sudden death determined as unexplained.
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