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INTRODUCTION

Brugada syndrome (BrS) is associated with increased risk of sudden cardiac death in young patients. Treadmill test 
may unmask BrS pattern in patients with suspected but non-diagnostic electrocardiogram (ECG) especially during the 
recovery phase due to increased vagal tone.

CASE REPORT

A 39-year-old asymptomatic patient was referred for treadmill testing in order to initiate physical activities. Medical 
history was remarkable for controlled systemic hypertension with losartan. Neither other comorbidities nor family history 
of sudden death were reported. There were no abnormalities on physical examination.  

Baseline 12-lead ECG showed sinus rhythm, normal axis, PR and corrected QT intervals, and ST elevation  
of 1.5 mm in precordial leads suggestive of non-type 1 Brugada pattern. During exercise, no significant changes 
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in ventricular repolarization were seen with increased heart rate. In the recovery phase, however, coved-type  
ST elevation > 2 mm, followed by negative T wave, was noted, compatible with type 1 Brugada pattern (Fig. 
1). No ischemia and no arrhythmias were reported. ECG showed preserved biventricular function and no wall  
motion abnormalities.

(b) (c)(a)

Figura 1. (a) ST elevation of 1.5 mm in precordial leads suggestive of non-type 1 Brugada pattern on baseline 
electrocardiogram, and (b) no significant changes in ventricular repolarization during exertion. (c) Coved-type ST 
elevation > 2 mm, followed by negative T wave, compatible with type 1 Brugada pattern in the recovery phase (d).

Given the spontaneous type 1 Brugada pattern during treadmill test, electrophysiological study was indicated. Sustained 
polymorphic ventricular tachycardia (VT) with degeneration to ventricular fibrillation (VF) was induced with programmed 
ventricular stimulation (basic cycle length of 430 ms and 3 extrastimuli) (Fig. 2). Implantable cardioverter defibrillator 
was then indicated. 

Figura 2. Sustained ventricular tachycardia with degeneration to ventricular fibrillation on electrophysiological testing. 
Termination with shock.
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DISCUSSION

We described a case of BrS unmasked during the recovery phase of a treadmill test. The current diagnosis of BrS is 
based on the demonstration of type 1 morphology on the ECG, characterized by ST-segment elevation ≥ 2 mm in one 
or more right precordial leads (V1 to V3) positioned in the second, third or fourth intercostal spaces, spontaneously or 
after provocative testing with intravenous administration of sodium channel blockers (ajmaline, flecainide, procainamide 
or pilsicainide)1.

The prevalence of BrS ranges from 1:2,000 to 1:5,000 individuals. The incidence of the electrocardiographic pattern 
varies from 0.12 to 0.8% in the literature. The syndrome accounts for 4 to 12% of all sudden cardiac deaths (SCD), and it 
can reach 20% of them in patients with structurally normal hearts. It predominantly affects males, with prevalence of two 
to 10 times higher in men than women2.

Patients with BrS may present syncope, seizures, and agonizing nocturnal breathing due to polymorphic VT or VF. 
Malignant arrhythmias usually occur during rest or sleep, suggesting an association with bradycardia or vagal tone. Febrile 
episodes were also related to the appearance of the characteristic electrocardiographic pattern of the syndrome. Diagnosis 
is usually made in adulthood, with a mean age presentation of 41± 15 years old, although it can also occur in children and 
the elderly3,4.

Placing the electrodes in the cranial positions increases the diagnostic sensitivity of the ECG in some patients due to 
the variable anatomical correlation between the right ventricular outflow tract and the standard position of V1 and V25. 
The identification of spontaneous type 1 pattern in the upper intercostal spaces provided a similar prognosis for individuals 
with typical alterations found with the usual placement6.

Accurate stratification of individuals at high risk for SCD is one of the main challenges in the assessment of patients 
with BrS. Syncope, spontaneous type 1 pattern on ECG, ventricular effective refractory period < 200 ms and QRS complex 
fragmentation are predictors of arrhythmic events7. Traditionally, the electrophysiological study is used for risk stratification 
in asymptomatic patients with spontaneous type 1 ECG pattern, and the induction of VF, especially with one or two 
extrastimuli, is a risk factor in patients with the pathology8.

Other non-invasive markers of arrhythmogenic risk in BrS have also been suggested and include the ST-segment 
elevation during recovery on exercise stress testing, the presence of atrial fibrillation (which occurs spontaneously in up to 
30% of patients), and early repolarization in inferior and/or lateral leads (which may be present in 10 to 15% of patients 
with BrS)9-11.

There are few studies in the literature about the use of exercise testing in BrS. The largest sample on the subject comes 
from the cohort of Makimoto et al.12, who analyzed the incidence and clinical significance of ST-segment elevation during 
the exercise recovery phase. A total of 93 patients with previous diagnosis of BrS were included, 91 (98%) were male, and 
among them 22 had a documented history of VF, 35 had an episode of syncope and 36 were previously asymptomatic. 
These, in turn, were compared to 102 healthy controls.

An increase in ST-segment amplitude ≥ 0.05 mV was most frequently reported in leads V1 to V3 in the BrS group, 
and this finding was associated with the occurrence of VF during the mean follow-up of 76 months (44% versus 17%,  
p = 0.004). ST elevation was an independent predictor for major arrhythmic events, especially in those with a previous 
history of VF and syncope, but also in asymptomatic individuals. These data point to a potential applicability of exercise 
testing for risk stratification in patients with BrS.

The expression of electrocardiographic changes usually becomes more characteristic during vagal predominance. Exercise 
testing, in turn, causes, in the initial recovery phase, an immediate parasympathetic activation with subsequent gradual 
adrenergic inhibition. When performing the recovery phase passively, that is, without movement and in horizontal dorsal 
decubitus, initial vagal stimulus hyperactivation may unmask the Brugada pattern in susceptible individuals4. 

In the present case, BrS was unmasked during treadmill test. Increased vagal tone during the recovery phase may help 
the diagnosis in patients with suspected but non-diagnostic ECG.
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