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Normal Conventional Electrocardiogram with Negative
Pharmacological Stress Test does not Rule Out Brugada Syndrome
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The diagnosis of Brugada syndrome, or right bundle-
branch block with an elevated ST segment and negative T
waves in V1-3, is obscured by the transitory normalization
of the electrocardiogram, which can be unmasked by admi-
nistering sodium-channel blockers. It has been recently re-
ported that the condition can be underdiagnosed if only
conventional precordial leads are used. We present the ca-
ses of two asymptomatic patients, a mother and son, with a
family history of sudden cardiac death in first-degree relati-
ves. Baseline ECGs obtained in conventional leads and
one and two intercostal spaces above conventional electro-
de sites were similar, normal in the mother and «saddle-
like» in the son. A flecainide stress test elicited the charac-
teristic pattern of Brugada syndrome in both patients, but
only in the high leads. Pharmacological stress testing with
conventional precordial lead recordings does not rule out
Brugada syndrome. We recommend that ECG recordings
should include leads in the second and third intercostal
spaces.
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El electrocardiograma convencional normal con test
de provocacion farmacolégico negativo no descarta
el sindrome de Brugada

El diagnéstico del sindrome de Brugada, bloqueo de
rama derecha con segmento ST elevado y ondas T negati-
vas de V1-3, se encuentra dificultado por la normalizacién
transitoria del electrocardiograma, y puede ser desenmas-
carado por los bloqueadores de los canales de sodio.
Recientemente se ha comunicado su posible infravalora-
cién con la sola utilizacion de las derivaciones precordiales
convencionales. Presentamos los casos de 2 pacientes
asintomaticos, madre e hijo, con antecedentes familiares
de primer grado de muerte subita. Los ECG basales en las
derivaciones precordiales convencionales y en uno y dos
espacios intercostales por encima fueron similares, normal
en la madre y en «silla de montar» en el hijo. Tras test de
flecainida, ambos desarrollaron el patron electrocardiografi-
co tipico del sindrome de Brugada exclusivamente en las
derivaciones superiores. El test de provocacién farmacolo-
gico con las derivaciones convencionales no descarta el
sindrome de Brugada, y es necesario incluir sistematica-
mente las derivaciones precordiales en el segundo y tercer
espacios intercostales.

Palabras clave: Sindrome de Brugada. Arritmia ventri-
cular. Electrofisiologia.
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INTRODUCTION

Brugada syndrome covers a group of patients at risk
of ventricular fibrillation without structural heart dise-
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ase and an electrocardiographic pattern of right bund-
le-branch block (RBBB) and elevation of the ST seg-
ment in precordial leads.! The condition may be transi-
tory in up to 40% of cases and can be unmasked by
sodium channel blockers.? Recently, possible under-
diagnosing has been reported, even with pharmacolo-
gical stress tests, when conventional electrocardio-
graphic leads have been used alone.* We report two
cases in which the syndrome could be diagnosed ex-
clusively using precordial leads placed two and three
intercostal spaces (ICS) higher.
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CLINICAL CASES
Case 1

This 42-year-old woman had a father who died sud-
denly at the age of 47 years. In a routine ECG, the ty-
pical pattern of Brugada syndrome was observed,
RBBB with elevation of the ST segment and a down-
ward slope, and negative T waves from V1 to V3.
After excluding the existence of structural heart disea-
se, the diagnosis of asymptomatic Brugada syndrome
was established, with a characteristic spontaneous
electrocardiographic pattern. In light of this finding,
an electrophysiological study (EPS) was performed,
which disclosed a normal baseline ECG in the conven-
tional leads and two and three ICSs higher (Figures
1A and B). A flecainide test (2 mg/kg during 10 min
i.v.) with the precordial V1 to V3 leads in the usual
positions did not elicit the typical Brugada pattern
(Figure 1C). Nevertheless, by placing the leads one or
two spaces higher, the characteristic ECG was obser-
ved (Figure 1D). During EPS, which was carried out
according to the recommended protocol, sustained
ventricular arrhythmia was not induced. At 3 months
the patient remained asymptomatic.

Case 2

This 23-year-old man was the son of the patient in
case 1. He was also asymptomatic, free of structural
heart disease, and had a baseline ECG with a pattern
of RBBB and saddle elevation of the ST segment from
V1 to V3. The pattern was similar in the conventional
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precordial leads and positioned two and three ICSs
higher (Figure 2A and B). Again, a flecainide test only
elicited the typical pattern of Brugada syndrome in the
high leads (Figures 2C and D). During EPS, no sustai-
ned ventricular arrhythmias were induced and the pa-
tient remains asymptomatic.

This patient had a 19-year-old sister with Brugada
syndrome who was diagnosed after a pharmacologi-
cal stress test using the conventional precordial leads,
and a small brother who had not yet had been studied
(Figure 3).

DISCUSSION

The Brugada syndrome refers to a group of pa-
tients without structural heart disease, at risk of pre-
senting ventricular fibrillation, with a mean morta-
lity of 10% per year in symptomatic patients.* More
than 25% of the families have a pattern of dominant
autosomal heredity with a variable expression.’
Approximately half of the affected patients will de-
velop disease.®

Initially, two possible electrocardiographic patterns
were described, consisting of a RBBB pattern and ST
segment elevation in the right precordial leads sho-
wing a downward sloping or saddle pattern. Currently,
the electrocardiographic image does not allow the syn-
drome to be diagnosed without pharmacological in-
duction of the downward sloping ST elevation.” On
the other hand, in a large percentage of cases, as much
as 40%, the electrocardiographic pattern is temporarily
normalized, which makes its diagnosis difficult.?

Fig. 1. Baseline ECG in the
conventional right precordial
leads (A) and one or two inter-
costal spaces (ICS) higher (B),
corresponding to the patient in
case 1. The ECG after a flecai-
nide test in the conventional
right precordial leads (C) and
one and two ICSs higher (D)
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Fig. 2. Baseline ECG in the conventional
right precordial leads (A) and one and
two intercostal spaces (ICS) higher (B),
corresponding to patient 2. ECG after a
flecainide test, in the conventional right
precordial leads (C) and one and two
ICSs (D) higher.
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Fig. 3. Genealogical tree. The squares
stand for men and the circles stand for
women. Black indicates symptomatic pa-
tients with Brugada syndrome, gray indi-
cates asymptomatic patients with a typical
spontaneous electrocardiogram, and dot-
ted elements indicate asymptomatic pa-
tients who develop the pattern after a
pharmacological stress test. The crossed-
out symbols indicate family members who
were not studied and the white symbols
indicate healthy family members.

O L/

This syndrome is determined genetically by muta-
tions in the sodium channels (SCN5A) coded by chro-
mosome 3.2 The decrease in these sodium channels de-
termines a voltage gradient between the ventricular
epicardium and endocardium, with prolongation of the
action potential and dispersion of the epicardial repo-
larization. This creates a situation of vulnerability for
the development of ventricular arrhythmias due to re-
entry.® The effect of sodium channel blockers on da-
maged channels can facilitate these changes and un-
mask the electrocardiographic pattern.?

Recently, Sangwatanaroj et al.,’ based on the work
of Shimizu et al.” with electrocardiographic mapping
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of the body surface, concluded that raising the precor-
dial leads increases the diagnostic sensitivity for the
syndrome, especially after carrying out a pharmacolo-
gical stress test. According to these authors, the increa-
sed sensitivity obtained by raising the precordial leads
is due to an improvement in the capacity for detecting
the delayed conduction between the anterior wall and
right ventricular outflow tract by increasing the recor-
ding area, where otherwise unapparent repolarization
disturbances may be revealed.

Both of the cases reported here support the need to
modify the protocol that is usually used to screen for
Brugada syndrome. It is necessary to systematically
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include precordial leads placed two and three ICSs hig-
her. To do otherwise could lead to a high percentage of
false negatives in a condition that has a potentially fa-
tal outcome.
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