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Background Takotsubo cardiomyopathy (TCM) can clinically present as an acute coronary syndrome; however, the former has
regional wall motion abnormalities that extend beyond a single coronary vascular territory without any plaque rup-
ture. Takotsubo cardiomyopathy classically involves apical ballooning of left ventricle (LV). It is uncommon for
TCM to present as cardiopulmonary arrest (CPA) along with third-degree atrioventricular (AV) block.

...................................................................................................................................................................................................
Case summary A 63-year-old female, underwent a ventricular fibrillation (VF) CPA. She was defibrillated three times and return of

spontaneous circulation (ROSC) was achieved after 37 min. Her post-ROSC electrocardiogram showed non-
specific ST-segment changes and T-wave inversions and soon progressed to third-degree AV block. Patient had a
transvenous pacemaker placed to pace her heart. Echocardiogram showed an LV ejection fraction of 15–20% with
akinesis of the apex and anteroseptum. An echocardiogram repeated 4 days after the cardiopulmonary arrests
showed an ejection fraction of 60–65% with hypokinesis of mid anterior and antero-apical hypokinesis. However,
the patient still continued to require a pacemaker and hence eventually received a dual-chamber pacemaker/
implantable cardioverter-defibrillator for her AV block and ventricular arrhythmia.

...................................................................................................................................................................................................
Discussion Most commonly TCM presents with chest pain and symptoms of acute myocardial infarction. We present a very

rare presentation of TCM associated with VF and CPA along with third-degree AV block. There have handful of
case reports documenting TCM causing CPA in some patients and other case reports showing TCM causing high
degree AV block. In our patient, TCM was associated with both VF and CPA along with third-degree AV block.
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Introduction

Takotsubo cardiomyopathy (TCM) also known as stress-induced car-
diomyopathy, or broken heart syndrome, is characterized by transi-
ent systolic dysfunction of the apical and/or mid-segments of the
heart.1–3 It is typically caused by psychological stress likely due to a
catecholamine surge.4 Takotsubo cardiomyopathy obtains its name
from a Japanese word for ‘fishing pot for trapping octopus’, which
resembles the appearance of the left ventricle (LV).1,4 On a patho-
logical study, TCM has focal myocytolysis, diffuse subendocardial hae-
morrhages with inflammatory infiltrates contraction band formations
and myocardial necrosis.1,3 Experiments performed in rats have
shown the development of subendocardial haemorrhages and myo-
cardial necrosis in response to emotional and physical stress.3

Takotsubo cardiomyopathy is unique since apical wall of LV is
affected, and its base is spared.1 The apex of the LV has restricted
coronary perfusion and is more sensitive to adenylate stimulation
due to increased receptor density.1

The definitive aetiology of TCM is not clear, but usually emotional
or physical stress precedes TCM.4 There is some association be-
tween TCM and mental illness, beta-2-adrenergic agonist use for
chronic obstructive pulmonary disease, tobacco, and marijuana use.3

TCM classically involves apical ballooning of LV; however, its less
common variants involves mid, or basal segments of LV.5 Takotsubo
cardiomyopathy is usually considered to have a relatively good prog-
nosis and rarely causes sudden death, congestive heart failure, or fatal
arrhythmias.4 Takotsubo cardiomyopathy can clinically present simi-
lar to acute coronary syndrome; however, the former has regional
wall motion abnormalities that extend beyond a single coronary vas-
cular territory without any plaque rupture.5,6 In most cases, LV ejec-
tion fraction recovers within several days.6 However, residual
myocardial scar can lead to arrhythmia.3 It is very uncommon for
TCM to present as cardiopulmonary arrest along with third-degree
atrioventricular (AV) block.

Timeline

Case presentation

We present the case of a 63-year-old female, with a past medical his-
tory of hypertension, diabetes, diverticulitis, and chronic low back
pain. She did not have any significant cardiac history. She has had a
hysterectomy, and multiple orthopaedic surgeries in the past. She
takes lisinopril, trazodone, amlodipine, metformin, sertraline, cyclo-
benzaprine, and morphine at home. She is an active half a pack a day
cigarette smoker, but no alcohol or illicit drug use.

She was found unresponsive at home and did not have a pulse and
cardiopulmonary resuscitation was started. Emergency medical serv-
ices arrived at the scene and she was found to have ventricular fibril-
lation (VF) on the monitor. She was defibrillated three times and
received multiple rounds of epinephrine and sodium bicarbonate.
Her total time from cardiopulmonary arrest (CPA) to return of spon-
taneous circulation (ROSC) was 37 min. After ROSC was achieved,
electrocardiogram (ECG) showed non-specific ST-segment changes
and T-wave inversions and soon progressed into high grade and
third-degree AV block (Figures 1 and 2). Initial troponin I was negative.
A bedside echocardiogram was performed by a cardiologist, showing
an ejection fraction of 25% with akinesis of the apex and
anteroseptum.

On presentation, the patient had a troponin I level of <0.015 ng/
mL, lactic acidaemia of 10 mmol/L, potassium of 2.5 mmol/L, elevated
creatinine of 1.4 mg/dL. Computed tomography angiogram of the
chest was done to rule out pulmonary embolism or aortic dissection
as the cause of the CPA, which was negative for any acute process;
however, it did show calcification of left anterior descending and left
circumflex arteries. She was taken for a right and left heart catheter-
ization the same day which did not show any significant coronary oc-
clusion (Figure 3, Videos 1 and 2). Left ventriculogram showed
ballooning of the left ventricle (Figure 4, Video 3).

A formal transthoracic echocardiogram performed hours after
presentation showed an ejection fraction of 15–20% and severe
hypokinesis of anterior, apical, anteroseptal, and lateral wall of the
heart, resembling TCM (Supplementary material online, Video S1). An
echocardiogram repeated 4 days after the cardiopulmonary arrests
showed an ejection fraction of 60–65% with hypokinesis of mid

Day 0 0559 Patient brought to Emergency Department via Emergency Medical Service with cardiopulmonary arrest

Day 0 0851 Underwent emergent left and right heart catheterization

Day 0 0915 Temporary venous pacemaker placed

Day 0 1810 Echocardiogram performed—left ventricular ejection fraction of 15–20%

Day 4 1000 Patient extubated to 4 L nasal cannula

Day 4 2005 Repeat echocardiogram performed—left ventricular ejection fraction of 60–65%.

Day 7 1759 Dual-chamber implantable cardio defibrillator implanted

Day 11 1620 Patient discharged to sub-acute rehab facility

Learning points
• It is very rare for stress induced cardiomyopathy to cause ventricular fibrillation cardiac arrest.
• In addition, stress induced cardiomyopathy can lead to a complete heart block, which can persist even when patients takotsubo

cardiomyopathy improves.
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..anterior and antero-apical hypokinesis and absence of any other wall
motion abnormalities compared to the previous echocardiogram.

The patient had a pulmonary artery catheter and transvenous
pacemaker placed for closer monitoring of cardiac haemodynamic

state and to pace her heart, respectively. The pulmonary artery cath-
eterization revealed right atrial pressure of 11 mmHg, right ventricu-
lar systolic pressure of 39 mmHg, pulmonary artery pressure of 46/
22 with a mean of 31 mmHg, pulmonary capillary wedge mean

Figure 1 Electrocardiogram showing diffuse T-wave inversions.

Figure 2 Electrocardiogram showing third-degree atrioventricular block.

Takotsubo cardiomyopathy presenting as cardiac arrest and heart block 3
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pressure of 20 mmHg, cardiac output of 5.27 L/min, and cardiac index
of 2.9 L/min/m2. The patient was pacemaker dependent during her
hospitalization, despite of improvement in her TCM per repeat echo-
cardiogram. Hence, she eventually received a dual-chamber pace-
maker/implantable cardioverter-defibrillator for her AV block and as
primary prevention for her ventricular arrhythmia. The patient was
intubated during CPA. She had a thorough neurological examination
off sedation, and she was following commands and moving all
extremities. She was eventually extubated and had a good neuro-
logical recovery. Subsequently, she was discharged home without any
significant neurological deficits. In addition to her previous home

medications, she was started on carvedilol, aspirin, and atorvastatin
upon discharge. The patient followed up in an outpatient setting and
continued to have a stable ejection fraction of 60–65%; in addition, she
was pacemaker dependent without any ventricular arrhythmia events.

Discussion

Takotsubo cardiomyopathy has been associated with an increase in
plasma catecholamines, like epinephrine, norepinephrine, and

Figure 3 Coronary angiogram.

Figure 4 Left ventriculogram, portraying hypokinesis (outlined
with red).

Video 1 Coronary angiography of the left coronary artery
system.

4 A. Parekh et al.
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dopamine.7,8 As per the Mayo criteria for cardiomyopathy all four of
the following criteria should be present. Criterion 1: Transient hypo-
kinesis, akinesis, or dyskinesis of left ventricular segments and may or
may not involve apical wall. Criterion 2: Lack of obstructive coronary
disease or acute plaque rupture on angiogram. Criterion 3: New
ECG changes either ST-segment elevation and/or T-wave inversions.
Criterion 4: Absence of myocarditis or pheochromocytoma.7 Our
patient met the Mayo diagnostic criteria for TCM. She had transient
akinesis of left ventricular segments, non-specific ST changes, and T-
wave inversion, no significant coronary artery disease, and no signs or
symptoms suggestive of either myocarditis or pheochromocytoma.

Hospital mortality from TCM varies between 1.1 and 2.5%, with
sudden cardiac death being a major cause.5,9 In a study by Zalewska-
Adamiec et al.,10 they observed that 89% of TCM patients were
women. Takotsubo cardiomyopathy patients have a statistically sig-
nificant lower likelihood of having diabetes, hyperlipidaemia, renal dis-
orders, compared to patients with acute coronary syndromes.10

Conversely, TCM patients have a statistically increased likelihood of
having chronic obstructive pulmonary disease and thyroid disturban-
ces.10 Another study by Cacciotti et al. found hypothyroidism in
29.3% of TCM patients.10 In a case series of 101 patients, ST-eleva-
tion was present in 55% of the patients with TCM and T-wave inver-
sion in about 33% of the patients.10 Moreover, 44% of TCM patients
had no atherosclerotic disease, while the remaining 56% of patients
had insignificant disease.10 However, arrhythmias including atrial fib-
rillation, AV block, and asystole are very rare.11

Most commonly TCM presents with chest pain and symptoms of
acute myocardial infarction. We present a very rare presentation of
TCM associated with VF and CPA along with third-degree AV block.
There have been handful of case reports documenting TCM causing
CPA in some patients and other case reports showing TCM causing
high degree AV block. In this case presentation, we present an ex-
tremely rare case of TCM with associated VF and CPA followed by
third-degree AV block, in a patient without any significant cardiac
history.
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Video 2 Coronary angiography of the right coronary artery
system.

Video 3 Left ventriculogram, showing ballooning of the ventricle.
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