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Two cases of torsade de pointes associated with bradycardia and takotsubo
cardiomyopathy are reported. In both cases, atrioventricular block pre-
ceded the occurrence of takotsubo cardiomyopathy. Bradycardia-induced
QT interval prolongation seemed to be amplified by the occurrence of
takotsubo cardiomyopathy, resulting in torsade de pointes. Temporary ven-
tricular pacing at a high rate decreased the QT interval and prevented the
recurrence of torsade de pointes. Because atrioventricular block recurred or
persisted even after the resolution of takotsubo cardiomyopathy, the
patients received permanent pacemakers.
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Une torsade de pointe associée a une bradycardie
et 2 une myocardiopathie takotsubo

Deux cas de torsade de pointe associés & une bradycardie et 2 une
myocardiopathie takotsubo sont présentés. Dans les deux cas, un bloc
auriculoventriculaire a précédé loccurrence de myocardiopathie
takotsubo. Une prolongation de lintervalle QT induite par une
bradycardie semblait amplifiée par l'occurrence de myocardiopathie
takotsubo, entrainant une torsade de pointe. Un entrainement
ventriculaire temporaire a rythme élevé a réduit l'intervalle QT et prévenu
la récurrence de torsades de pointe. Puisque le bloc auriculoventriculaire
était récurrent ou persistant méme aprés la résolution de la
myocardiopathie takotsubo, les patients ont recu des stimulateurs
cardiaques permanents.

Anovel cardiac syndrome exhibiting transient left ventricular api-
cal wall motion abnormalities without obstructive epicardial
coronary artery disease has been recognized worldwide (1-4). This dis-
order has widely been called takotsubo cardiomyopathy because the
end-systolic left ventriculogram looks like a tako-tsubo, used for trap-
ping octopuses.

We report two cases of torsade de pointes associated with brady-
cardia and takotsubo cardiomyopathy.

CASE PRESENTATIONS

Patient 1

An 87-year-old woman with a history of syncope was admitted to her
local hospital due to dyspnea. An electrocardiogram (ECG) on admis-
sion showed right bundle branch block during 2:1 atrioventricular
block with a ventricular rate of 46 beats/min, but did not show ST seg-
ment or T wave change. She had worsening dyspnea and was referred
to the Hiroshima City Hospital (Hiroshima, Japan) six days later.

On admission, the patient had no chest pain but had orthopnea.
She was fully conscious, and her blood pressure was 130/80 mmHg.
Her hematological test results were normal. A chest x-ray showed
bilateral pleural effusion and cardiac enlargement. An ECG showed
right bundle branch block during 2:1 atrioventricular block with a
ventricular rate of 42 beats/min, T wave inversion in leads I, II, aVL,
aVF and V1 to V6, as well as excessive QT interval prolongation
(880 ms) (Figure 1). Immediately after the admission, torsade de
pointes occurred. Temporary ventricular pacing, which was performed
at a rate of 80 beats/min, decreased the QT interval to 640 ms and
prevented the recurrence of torsade de points. Emergency coronary
angiography showed no significant coronary artery disease, but left
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Figure 1) A serial electrocardiogram of patient | showing transient
QT interval prolongation (upper panel). Immediately after the admission,
torsade de pointes occurred (lower panel) (calibration setting 10 mm =

1.0mV)

ventriculography showed akinesia of the distal portion of the left ven-
tricular chamber (ejection fraction of 62%) (Figure 2). The patient
was diagnosed as having takotsubo cardiomyopathy. Her QT interval
gradually improved and torsade de pointes never recurred, even after
discontinuation of temporary ventricular pacing. Serial measurements
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Torsade de pointes and takotsubo cardiomyopathy

Figure 2) Left ventriculography of patient 1 showed akinesia of the distal
portion of the left ventricular chamber (ejection fraction of 62%) with no
significant coronary artery disease. LCA Left coronary angiogram; RCA
Right coronary angiogram

of creatine kinase were normal. Follow-up echocardiography eight
days later showed normal left ventricular wall motion. Because atri-
oventricular block recurred transiently, the patient received a single-
chamber pacemaker 10 days after admission.

Patient 2

A 78-year-old man was admitted to his local hospital due to syncope.
An ECG on admission showed left axis deviation and left bundle
branch block during complete atrioventricular block with a ventricu-
lar rate of 46 beats/min, but did not show ST segment or T wave
changes. He had persistent atrioventricular block and was referred to
the Hiroshima City Hospital two days later.

On admission, he had no symptoms. He was fully conscious, and his
blood pressure was 120/70 mmHg. His hematological test results were
normal. A chest x-ray showed no pulmonary edema or cardiac enlarge-
ment. An ECG showed right bundle branch block during complete atri-
oventricular block with a ventricular rate of 40 beats/min, ST segment
elevation in leads V2 to V6, T wave inversion in leads I, II, III, aVF and
V1 to V6, as well as excessive QT interval prolongation (920 ms)
(Figure 3). Immediately after the admission, torsade de pointes occurred,
which was alleviated with intravenous magnesium sulfate. Temporary
ventricular pacing, which was performed at a rate of 90 beats/min,
decreased the QT interval to 480 ms and prevented the recurrence of
torsade de pointes. Emergency coronary angiography showed no signifi-
cant coronary artery disease, but left ventriculography showed akinesia
of the mid- to distal portion of the left ventricular chamber (ejection
fraction of 38%) (Figure 4). He was diagnosed as having takotsubo car-
diomyopathy. The QT interval gradually improved and torsade de
pointes never recurred, even after discontinuation of temporary ventric-
ular pacing. Serial measurements of creatine kinase were normal.
Follow-up echocardiography seven days later showed normal left ven-
tricular wall motion. Because atrioventricular block persisted, he
received a dual-chamber pacemaker seven days after the admission.

DISCUSSION

Since Sato et al (1) first reported takotsubo cardiomyopathy in 1990,
several clinical features have been revealed (1-3). In general, most
patients are elderly women, have emotional or physical stress
antecedent to the onset, and have a favourable prognosis. In the pres-
ent report, we demonstrated two cases of torsade de pointes associated
with bradycardia and takotsubo cardiomyopathy.
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Figure 3) Serial electrocardiogram of patient 2 showed transient QT inter-
val prolongation (upper panels). Immediately after the admission, torsade
de pointes occurred (lower panel) (calibration setting 10 mm = 1.0 mV)
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Figure 4) Left ventriculography of patient 2 showed akinesia of the mid- to
distal portion of the left ventricular chamber (ejection fraction of 38%) with

no significant coronary artery disease. LCA Left coronary angiogram;
RCA Right coronary angiogram

In both cases, atrioventricular block seemed to precede the occur-
rence of takotsubo cardiomyopathy; the initial ECGs showed atri-
oventricular block without ST segment or T wave change. Moreover,
atrioventricular block recurred or persisted even after the resolution of
left ventricular dysfunction, suggesting that the atrioventricular block
did not result from takotsubo cardiomyopathy. Our patients were not
under emotional stress. However, one had dyspnea due to bradycardia-
induced heart failure and the other had syncope due to bradycardia.
Thus, these physical stresses might have resulted in takotsubo car-
diomyopathy.

Torsade de pointes denotes a polymorphic ventricular tachycardia
associated with a long QT syndrome (LQTS), and is a life-threatening
arthythmia. LQTS is caused by mutations in genes encoding specific
channels (congenital LQTS), drugs, metabolic abnormalities or sym-
pathetic imbalance, or by bradyarrhythmias such as atrioventricular
block (acquired LQTS). LQTS is also caused by structural heart dis-
eases. Halkin et al (5) demonstrated LQTS following acute
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myocardial infarction. In their study, QT interval prolongation was
significant but transient, reaching a maximal level within days after
onset and shortening to the initial values by day 10. Patients had no
clinical, ECG or angiographic findings to suggest that either acute
ischemia or reinfarction was responsible for these arrhythmias. We
also recently demonstrated LQTS following takotsubo cardiomyopa-
thy (3). Significant but transient QT interval prolongation occurred
twice following takotsubo cardiomyopathy — the first peak occurring
at approximately three days and the second peak occurring at approx-
imately two to three weeks. In the current cases, we thought that
bradycardia-induced QT interval prolongation might have been aug-
mented by the occurrence of takotsubo cardiomyopathy, resulting in
torsade de pointes.

The inverse relationship between heart rate and repolarization
time means that faster pacing will give a shorter QT interval. Previous
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