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Case Report

A case of takotsubo cardiomyopathy developing ventricular fibrillation
after a pacemaker implantation
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A B S T R A C T

Pacemaker implantations are minimally invasive procedures commonly used for patients with
bradycardic arrhythmias. Takotsubo cardiomyopathy, which is usually induced by life-threatening
stress hardly ever occurs after this minimally invasive procedure. Here, we experienced a patient who
developed takotsubo cardiomyopathy leading to ventricular fibrillation the day after a pacemaker
implantation. At that time, a cardiac echocardiogram and left ventriculogram revealed hypercontraction
of the base of the heart and a decreased contraction of the apex. A coronary angiogram revealed no
significant coronary stenosis. Ten days later, the electrocardiogram findings normalized, and an
echocardiogram revealed that the left ventricular function had fully recovered. Therefore, we diagnosed
this patient with takotsubo cardiomyopathy. In general, pacemaker implantations are routine procedures
and fatal complications are low. We report a case that developed potentially fatal complications after a
pacemaker implantation.
<Learning objective: This patient developed in-hospital cardiac arrest due to ventricular fibrillation
from takotsubo cardiomyopathy after a pacemaker implantation, which is of special interest because
complications leading to in-hospital cardiac arrest just after a pacemaker implantation are rare. We
consider this case report as an educational case that caused potentially fatal complications even after
pacemaker implantation.>
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Introduction

Patients with sick sinus syndrome complicated with paroxys-
mal atrial fibrillation (AF) usually require pacemaker therapy.
Pacemaker implantation procedures are well established and the
risk of this procedure is not high. It is rare for fatal complications to
occur soon after surgery [1].

On the other hand, takotsubo cardiomyopathy, which is caused
by emotional and physical stress, is generally known as a disease
with a good prognosis. However, these cases often lead to
cardiogenic shock or lethal arrhythmias [2]. Several cases of
takotsubo cardiomyopathy after pacemaker implantations have
been reported, but most of those cases have had a good clinical
course [3,4]. This present case developed an in-hospital cardiac
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arrest due to ventricular fibrillation (VF) from takotsubo cardio-
myopathy after a pacemaker implantation. We should consider the
possibility of a rare fatal complication even after a pacemaker
implantation.

Case report

The patient was an 81-year-old male and for 11 years he had
been maintained on dialysis due to end-stage renal disease. The
frequency of his paroxysmal AF had increased from one year
previously. Then sinus arrest was observed, accompanied by a
feeling of presyncope at the end of the dialysis. He was hospitalized
for a pacemaker implantation for sick sinus syndrome type III.

At the time of the hospitalization his height was 143.0 cm,
weight 36.7 kg, blood pressure 104/73 mmHg, and pulse rate 86/
min regular. The blood tests 4 h before the procedure revealed
severe renal dysfunction (blood urea nitrogen 44.0 mg/dl and
creatinine 9.07 mg/dl) and electrolyte values within normal range
(sodium 134 mEq/l, potassium 5.6 mEq/l, and chlorine 96 mEq/l).
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Fig. 1. (A) Electrocardiographic findings on admission, (B) 18 h after the pacemaker implantation, and (C) 10 days after the pacemaker implantation.
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The other data were within normal limits. A preoperative
echocardiographic examination revealed an ejection fraction of
53% and no wall motion abnormalities or valvular disease.

A DDD pacemaker implantation was performed under local
anesthesia (1% xylocaine) on the 2nd hospital day. The operation
time was 1 h and 13 min without any complications. The recorded
data at the time of the implantation were an amplitude of 2.6 mV,
threshold value of 0.75 V/0.4 ms, and impedance of 440 V in the
atrium, and an amplitude of 6.9 mV, threshold of 1.25 V/0.4 ms,
and impedance of 490 V in the right ventricle. At this time, the
electrocardiography (ECG) findings revealed AF, a normal QT
interval (corrected QT interval, 403 ms), and no ST-T abnormalities.
The patient took aprindine only once after the pacemaker
implantation because AF developed. Since the AF terminated
within about 3 h, he did not take any aprindine thereafter. There
were no symptoms 18 h after the implantation, but the ECG
changed to sinus rhythm with giant negative T waves and a
prolonged QT interval (corrected QT interval, 501 ms) as compared
to that on admission (Fig. 1A, B). During the dialysis 26 h after the
implantation, polymorphic ventricular tachycardia appeared just
after a further QT prolongation (corrected QT interval, 539 ms) and
short coupled premature ventricular beats. The polymorphic



Fig. 2. Monitored electrocardiogram findings at the time of the occurrence of ventricular fibrillation during dialysis.
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ventricular tachycardia immediately degenerated into VF (Fig. 2).
Three electrical shocks were immediately delivered and terminated
the VF. The blood test electrolytes just after the termination of the VF
did not change compared to that at admission (sodium 141 mEq/l,
potassium 4.7 mEq/l, chlorine 106 mEq/l, calcium 7.5 mg/dl, phos-
phorus 3.8 mg/dl) but the cardiac enzymes increased (creatine
phosphokinase 239 U/L and cardiac troponin-I 0.143 ng/ml).
Echocardiography revealed akinesis of the apical wall and a
hyper-construction on the basal wall without any evidence of a
Fig. 3. Left ventriculography after the ventricular fibrillation. (A) Systolic phase and
pericardial effusion. We confirmed that no bleeding or traumatic
changes had occurred on the brain computed tomography (CT).
Emergency coronary angiography found no significant stenosis. A
left ventriculogram revealed a hypercontraction at the base of the
heart and decreased contraction at the apex (Fig. 3). Therefore, the
patient was diagnosed with takotsubo cardiomyopathy. On the 10th
hospitalday, the electrocardiogram findings normalized(Fig.1C) and
an echocardiogram revealed that the left ventricular function had
fully recovered.
 (B) diastolic phase.
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Discussion

We experienced a case in which VF developed due to takotsubo
cardiomyopathy. In particular, the characteristics observed in this
case were that he was a male whose initial symptom was an in-
hospital cardiac arrest due to VF just after a pacemaker
implantation.

According to the diagnostic criteria of the Mayo clinic [5], in this
case, the transient left ventricular wall motion abnormality did not
match the reflux area of the ischemia, acute ischemic heart disease
was denied by coronary angiography, new negative T waves were
recognized, and no bleeding or traumatic changes were recognized
on the brain CT at the onset. Myocarditis was denied because the
ECG and cardiac function recovered after 2 weeks. Coronary spastic
angina was denied because this patient had no typical symptoms
such as resting chest pain, and the negative T waves on the ECG
persisted for several days instead of hours, including while there
was no evidence of coronary spasms confirmed by coronary
angiography. No pheochromocytoma was suspected because he
had no paroxysmal or resistant hypertension, no typical symptoms
(perspiration, headache, tremors, pallor, or palpitations during
sinus rhythm) and contrast-enhanced CT revealed no tumorous
lesions of the adrenal and extraadrenal glands. Therefore, this case
completely matched the diagnostic criteria.

Although takotsubo cardiomyopathy generally has a good
prognosis, the acute phase mortality rate during hospitalization is
described to be 4–5% [6]. In the results of the registry of
1750 patients with takotsubo cardiomyopathy, most endpoints,
including in-hospital death, occur more frequently among men
than women, which is similar to this case report. Ventricular
tachycardia was recognized in 3% during the course of the
takotsubo cardiomyopathy and no lethal ventricular arrhythmias
were recognized in the ECG findings at the time of admission [7]. In
a report of 136 patients with takotsubo cardiomyopathy, there
were three deaths during the course, but there were no deaths due
to ventricular arrhythmias [8]. The occurrence of VF as a course of
takotsubo cardiomyopathy such as in this case is less frequent.
However, previous reports have described the association between
lethal arrhythmias and QT prolongation in takotsubo cardiomyop-
athy [9]. In this case, the corrected QT interval prolonged and a
short coupled premature ventricular contraction were confirmed
at the onset of the VF. We speculated that takotsubo cardiomyopa-
thy was the main cause of the VF rather than the adverse effects of
the aprindine taken only once.

The cause of takotsubo cardiomyopathy is emotional or physical
stress, and stress from surgery is one such cause [10]. In previous
reports, several cases who developed takotsubo cardiomyopathy
after pacemaker implantations have been reported [3,4]. Most of
the patients were elderly females, with a procedure to onset time
from 10 min to 3 days, and they finally recovered. Those cases did
not develop VF at the onset of takotsubo cardiomyopathy. To the
best of our knowledge, this is the first description of a clinically
diagnosed takotsubo cardiomyopathy case associated with VF after
a pacemaker implantation.
Patients who receive cardiovascular implantable electronic
devices (CIEDs) including pacemakers are increasing year by year.
According to the registry data of 5918 cases, a total of 5.5% of
patients died within 6 months and the in-hospital mortality was
0.1%. There was only one death related to surgery [1]. Therefore,
complications leading to in-hospital cardiac arrest just after a
pacemaker implantation are rare.

In conclusion, we report a case that developed takotsubo
cardiomyopathy with an in-hospital cardiac arrest due to VF the
day after a pacemaker implantation. The clinicians need to
consider that a direct fatal complication can occur even after a
general pacemaker implantation.
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