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Abstract
Takotsubo cardiomyopathy is a relatively uncommon condition triggered by severe physical and/or emotional stress. It is characterized
by transient ventricular wall dysfunction in the absence of coronary
artery disease (CAD). Herein, we report a case of a 59-year-old female who had three episodes of recurrent Takotsubo cardiomyopathy.
On each occasion, she presented with symptoms of acute coronary
syndrome accompanied by left ventricular wall motion abnormalities;
however, repeat cardiac catheterization failed to show CAD. Each
recurrence resulted in resolution of her symptoms and recovery of
left ventricular function. While emotional triggers were identified, on
two occasions, the patient presented with ventricular fibrillation for
which an implantable cardioverter defibrillator (ICD) was ultimately
placed. We encourage clinicians to no longer look at Takotsubo cardiomyopathy as a benign, reversible disease process, but rather as a
pathological entity with real, life-threatening complications that may
be managed with ICD placement.
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Introduction
Taktosubo, or stress-induced, cardiomyopathy is a syndrome
characterized by transient ventricular wall dysfunction in the
absence of coronary artery disease (CAD). The term “Takotsubo” was first described in 1990 and is taken from the Japanese word for an octopus trap, as it resembles the appearance
of the heart with systolic apical ballooning. Taktosubo cardiomyopathy often mimics acute coronary syndrome (ACS) and
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occurs in approximately 2% of patients presenting with suspected ACS or ST elevation myocardial infarction (STEMI)
[1, 2]. Recurrence is relatively uncommon and has been reported in only 5-6% of cases [3, 4]. Herein, we report a case of
recurrent Takotsubo cardiomyopathy with emotional triggers
in the setting of recurrent ventricular arrhythmias as well as
shed light on this pathological entity with real, life-threatening
complications that may be managed with implantable cardioverter defibrillator (ICD) placement.

Case Report
A 59-year-old female with a history of hypertension, dyslipidemia, recurrent ventricular fibrillation, tobacco abuse, and
two prior admissions for Takotsubo cardiomyopathy presented
to the hospital with chest pain. The patient reports she has been
stressed recently as she is the primary caretaker for her niece
who is handicapped. The chest pain was intermittent, substernal, and radiated to her left arm. It was similar to previous
episodes when she was diagnosed with Takotsubo cardiomyopathy.
The patient was first diagnosed with Takotsubo cardiomyopathy 3 years prior to this admission. Electrocardiogram
(ECG) at that time showed evidence of an acute anteroseptal
STEMI. This was complicated by an episode of ventricular
fibrillation for which she was defibrillated and received compressions for 20 min. The patient was stable with return of
spontaneous circulation when she arrived to the hospital with
resolution of the ST elevation. Her troponin level peaked at
4.32. The patient underwent cardiac catheterization, which revealed mild disease of the junction of the proximal and mild
left anterior descending artery with evidence of apical and
distal anterolateral and distal inferolateral akinesia consistent
with Takotsubo cardiomyopathy (Fig. 1). The recommendation at that time was to be discharged on simvastatin, amlodipine, spironolactone-hydrochlorothiazide, ramipril, and aspirin.
Three years later, the patient presented with similar chest
pain that was complicated with ventricular fibrillation cardiac
arrest that required resuscitation. ECG at that time showed
evidence of acute anterior and inferior myocardial infarction.
Troponin levels peaked at 6.720. Echocardiogram at that time
showed a reduced ejection fraction of 25-30%, mild-moderate
mitral valve regurgitation, as well as anteroseptal and apical/
high-lateral hypokinesis. Cardiac catheterization revealed
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Figure 1. Cardiac catheterization showing mild disease of the junction of the proximal and mid left anterior descending artery
(a). Evidence of apical and distal anterolateral and distal inferolateral akinesis consistent with Takotsubo cardiomyopathy (b).

normal coronary arteries, a reduced ejection fraction of about
40%, mid-to-distal anterior-apical and inferoapical hypokinesis, and significant (4+) mitral regurgitation (Fig. 2). The patient was discharged 4 days later with plans for placement of
an ICD the following week.
However, the next day, the patient returned to the hospital with worsening chest pain and a blood pressure of 166/86
mm Hg. Pulmonary and cardiovascular exams were unremarkable. Lab workup was noteworthy for an elevated troponin of 2.02, which increased from 1.820 yesterday upon
discharge, brain natriuretic peptide (BNP) of 2,340, and urine
catecholamines within normal limits. ECG showed new ST
elevation in the anterolateral leads. Chest X-ray was unremarkable. Cardiac catheterization revealed improved left
ventricular function with only mild apical hypokinesis and
an ejection fraction of 50% without any mitral regurgitation,
consistent with healing Takotsubo cardiomyopathy (Fig. 3).
An ICD was eventually placed during this hospital course
and the patient was discharged on aspirin, clopidogrel, carvedilol, ramipril, atorvastatin, isosorbide mononitrate, ranola-

zine, and amiodarone.

Discussion
Takotsubo cardiomyopathy is typically characterized by transient left ventricular wall motion abnormalities and normal
coronary arteries. It can present with ECG changes and elevated cardiac enzymes. It appears to have a predilection towards
postmenopausal women as the International Takotsubo Registry found 89.8% of patients were women with a mean age of
66.8 years [5].
Takotsubo cardiomyopathy has been found to be associated with physical and emotional triggers. Some of these
stressors include pheochromocytoma, myocarditis, psychiatric
illnesses, prolonged QT syndromes, COPD exacerbations, albuterol, hyperthyroidism, seizure disorders, electroconvulsive
therapy, acute brain injury, and sepsis [6-15]. For this reason,
the syndrome has also been referred to as “stress-induced” cardiomyopathy. Of the cases associated with triggers, 27.7% had

Figure 2. Cardiac catheterization showing normal coronary arteries (a). Evidence of mid-to-distal anterior apical and inferoapical
hypokinesis consistent with Takotsubo cardiomyopathy (b).
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Figure 3. Cardiac catheterization showing normal coronary arteries (a). Evidence of improved left ventricular function with only
mild apical hypokinesis, consistent with resolving Takotsubo cardiomyopathy (b).

emotional triggers, and 36% had physical triggers [5]. However, this is not always the case. Recent studies have shown up
to 28.5% of patients have no evident trigger [5].
Although the pathogenesis of Takotsubo cardiomyopathy
is still not well understood, there are currently three leading
theories: 1) catecholamine release, 2) coronary artery spasm,
and 3) microvascular dysfunction. The leading hypothesis
involves catecholamine-induced microvascular spasm/dysfunction resulting in myocardial stunning [16]. Reports have
shown exposure to supratherapeutic doses of catecholamines
and beta-agonists can precipitate all the features of Takotsubo
cardiomyopathy [17]. For such reasons, this syndrome has also
been associated with other conditions, such as pheochromocytoma and acute brain injury, both of which are related to catecholamine excess [18, 19]. One study found 74% of patients
with Takotsubo cardiomyopathy had elevated norepinephrine
levels on presentation [2]. Another study found an apical-basal
gradient of beta-2 adrenergic receptors in rats, which may explain the regional responses that generate the apical ballooning
[20]. However, Madhavan et al found little-to-no diagnostic
utility in the measurement of catecholamine or cortisol levels
[21].
The diagnosis of Takotsubo cardiomyopathy should be
suspected in all patients who present with ACS. Mayo Clinic
has proposed four diagnostic criteria: 1) transient left ventricular dysfunction, 2) absence of coronary artery disease,
3) new ECG changes or elevated troponin levels, and 4) absence of pheochromocytoma or myocarditis [22]. Furthermore, not only do elevated BNP levels support the diagnosis,
but the extent of BNP elevation can also be supportive. More
than 80% of patients have been found to have elevated BNP
levels at nearly twice the levels of those found in patients
with CAD [5]. This patient met all four of the Mayo Clinic’s proposed diagnostic criteria and had an elevated BNP
of 2,340, nearly twice the levels seen in CAD. While the
patient’s urine catecholamines were normal, they were not
taken during a period of documented active disease and may
100

not rule out underlying catecholamine-induced microvascular dysfunction.
Due to the infrequent occurrence of recurrent Takotsubo
cardiomyopathy, optimal management remains relatively unclear. Management is generally conservative as most patients
will make a full recovery. Left ventricular dysfunction tends
to normalize after 7 days [6]. Treatment should begin with
removal of any precipitating emotional, physical, and/or inciting stressor(s). In cases of recurrent Takotsubo cardiomyopathy, treatment with angiotensin-converting-enzyme inhibitors (ACE-Is) and angiotensin II receptor blockers (ARBs)
have been shown to reduce recurrence rates [4]. However,
this patient had two episodes while on ramipril 10 mg oral
daily. The use of beta-blockers has shown no significant difference in recurrence rates [4]. This suggests a potential protective role of ACE-Is and ARBs, and the possible involvement of these mechanisms in the underlying pathophysiology
of the disease.
Takotsubo cardiomyopathy tends to have a favorable prognosis with most patients making a full recovery. Recurrence is
relatively uncommon and has been reported in only 5-6% of
cases, with a recurrence risk within the following year of 1.8%
[3, 4]. Arterial hypertension has shown a positive correlation
with recurrence rates [5]. While Takotsubo cardiomyopathy is
often considered a benign entity, the overall risk of complications including cardiogenic shock, need for invasive or noninvasive ventilation, cardiopulmonary resuscitation, and death
was found to be 19.1%, which is similar to that of patients with
ACS [5]. The incidence of ventricular arrhythmias has been
reported in 3.4% of cases and in 1.1% of cases upon initial
presentation [23]. Refractory ventricular arrhythmias resulted
in the death of 15% of patients with Takotsubo cardiomyopathy [24].
It is evident that Takotsubo cardiomyopathy is not a benign entity. While patients may recover normal cardiac function based on measured parameters, there appears to be a pathologic insult that may not be reversible. Given the significant
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complications associated with this syndrome, there may be
underlying defects to the heart’s electrical conduction system
or structure. Therefore, for some patients, insertion of an ICD
may help manage the ventricular arrhythmia risk and prevent
sudden cardiac death.
This patient with recurrent stress-induced Takotsubo cardiomyopathy complicated by recurrent and refractory ventricular arrhythmias further demonstrates that Takotsubo cardiomyopathy is not a benign entity; rather, it is a disease process with
significant and potentially fatal complications. Even though
the majority of patients make a full recovery, the thought that
no myocardial injury occurred during its course is less likely.
The transient left ventricular dysfunction may actually cause
undetected permanent damage and be the reason for some of
the described complications. Because ventricular arrhythmias
are a known reported complication of Takotsubo cardiomyopathy, management plans should consider ICD placement. We
encourage other clinicians to no longer look at Takotsubo cardiomyopathy as a benign, reversible disease process, but rather
as a pathological entity with real, life-threatening complications.
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