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A Case of Grave's Thyrotoxicosis-Induced Takotsubo
Cardiomyopathy Presenting with Cardiac Arrest After
Winning the Lottery*

David Philippides a, Angelina Hong a,*, Amanda Eukovich b, Ali Chaudhry c

a Department of Internal Medicine, HCA Florida Northwest Hospital, United States
b College of Allopathic Medicine, Nova Southeastern University, United States
c Department of Critical Care, HCA Florida Northwest Hospital, United States

Abstract

Takotsubo syndrome (TTS) is a nonischemic cardiomyopathy with transient apical ballooning of the left ventricle and
reduced ejection fraction that can be caused by severe emotional or physical stress, with diverse clinical presentations.
This case describes a patient who went into cardiac arrest at a casino after winning the lottery. She was found to have
Takotsubo cardiomyopathy, in the setting of uncontrolled hyperthyroidism. This is a very unique case of TTS presenting
with cardiac arrest, and is also an uncommon example of TTS triggered by a positive rather than negative emotional life
event.
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1. Background

T akotsubo syndrome is an acute coronary syn-
drome, triggered by psychological or

emotional extreme stress.1 TTS is characterized by
transient left ventricular dysfunction, which re-
sembles myocardial infarction but is not caused by
obstructive coronary artery disease.1

The diagnosis of TTS is based on the presence of
typical clinical features, electrocardiogram (ECG)
changes, and elevated cardiac biomarkers.2 The
classic ECG changes in TTS include ST-segment
elevationorT-wave inversion, but this isnotnecessary
for diagnosis and some patients may have a normal
ECG.2 Cardiac biomarkers, such as troponin and
creatine kinase-MB, are usually elevated, but their
levels are lower than those seen in acute myocardial
infarction.2,3 The diagnosis of TTS is confirmed by
imaging studies, such as echocardiography, which
shows transient apical ballooning or other regional
wall motion abnormalities.3

Despite the increasing number of cases reported,
the pathophysiology of TTS is still not fully under-
stood, but several theories have been proposed. The
most widely accepted hypothesis is that TTS is
caused by catecholamine-induced myocardial
stunning, causing transient myocardial dysfunction,
especially in the apical region.3 Other proposed
mechanisms include microvascular dysfunction,
coronary artery vasospasm, and direct myocardial
injury caused by inflammatory cytokines.3

This is a rare case of Takotsubo cardiomyopathy
secondary to Grave's thyrotoxicosis presenting with
cardiac arrest in a patient who had just found out
she won the lottery.

2. Case description

Patient is a 39-year-old female who collapsed at a
casino after winning the jackpot. She received car-
diopulmonary resuscitation by bystanders and was
defibrillated twice in the field. She was intubated in
the emergency department, admitted to the
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intensive care unit, and received targeted tempera-
ture management.
Her admission vital signs showed tachycardia

with heart rate 128 beats/minute and blood pressure
119/82 mm Hg. She was afebrile. ECG showed sinus
tachycardia. Laboratory findings demonstrated a
lactate of 4.6 mmol/L and elevated troponin I level
with a peak of 1.43 ng/mL. Urine drug screen was
negative. Echocardiogram showed a left ventricular
ejection fraction (EF) of 30e35% with diffuse hypo-
kinesis and apical dilation of the left ventricle (Fig.
1). Computerized tomography angiography of the
chest with contrast showed diffuse right lung in-
filtrates and incidentally thyromegaly with multiple
thyroid nodules (Fig. 2). Endocrinologic workup
revealed a free thyroxine level of 6.41 ng/dL, total
triiodothyronine level of 167 ng/dL, undetectable
thyroid stimulating hormone, and positive thyroid
stimulating hormone receptor antibody. Her thyroid
stimulating immunoglobulin level was elevated at
2.81 IU/L.
She received intravenous propylthiouracil, hy-

drocortisone and empiric antibiotics with significant
clinical improvement. After she was stabilized and
extubated, she explained that she was recently
diagnosed with Grave's disease and her dose of
methimazole was increased a few weeks prior to
admission. However, she was not adherent to her
methimazole regimen. She had an outpatient
radioactive iodine uptake scan that reportedly
showed increased uptake but she did not know
further details about the results. Cardiac catheteri-
zation on day 12 of hospitalization showed no

obstructive disease, only mild atherosclerosis of the
coronary arteries, with minimal apical hypokinesis
and an improved EF of 50%.

3. Discussion

This case is a rare example of Takotsubo cardio-
myopathy, induced by a positive stressor, present-
ing with cardiac arrest, in a patient particularly
susceptible to TTS given her medical history. As
discussed previously, the surge of catecholamines
that occurs in TTS can induce severe dysfunction of
the microvasculature, impairing perfusion of the
myocardium and endothelium-mediated vasodila-
tion, and upregulating vasoconstriction.3 The left
ventricle's apical myocardium is at highest risk in
TTS due to the high number of beta-adrenoceptors,
and catecholamines themselves appear to have a
direct toxic effect on myocardial tissue.4 The most
common complaint in patients with TTS is chest
pain, approximated to be the chief complaint about
30% of these patients.3 Less commonly, patients can
present with life threatening sequelae of TTS, such
as cardiogenic shock, ventricular arrhythmias, or
cardiac arrest, such as in this patient, which is esti-
mated to occur in approximately 5% of TTS pa-
tients.3,5 Often the biomarkers in TTS do not truly
display the degree of left ventricular myocardial
dysfunction, with only modest increases in CK-MB
and troponin in even severe cases.6

Not all events associated with Takotsubo cardio-
myopathy are negative stressors. About 1.5% pa-
tients have a positive emotional trigger, referred to
as “happy heart syndrome”.7 Strong positive

Fig. 1. Transthoracic echocardiogram findings suggestive of Takostubo
cardiomyopathy. Echocardiogram on admission showing a reduced EF
of 30e35%, with diffuse hypokinesis; additionally, left ventricular
apical dilation consistent with Takotsubo cardiomyopathy is seen in the
image above.

Fig. 2. Left thyroid nodule seen on ultrasound. Multiple thyroid nodules
were detected on ultrasound, the largest being a 2.6 cm mixed nodule in
the left lobe, seen in the image above.
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emotions activate the autonomic nervous system to
a similar extent as negative emotions,8 and literature
such as Ghadri et al.‘s 2016 review article suggests
that the baseline characteristics and spectrum of
presentations of TTS in both the “happy heart” and
“broken heart” patient populations are not signifi-
cantly different.8 Variants of TTS inducing mid-
ventricular wall motion abnormalities in particular
are especially common in patients who experienced
positive emotional stress compared to those who
experienced a negative emotional event.8

The risk of TTS occurrence and its potential
complications can be largely assessed by the pa-
tient's demographics and medical history. Studies
estimate that up to 90% of all TTS cases occur in
postmenopausal females, as estrogen is suspected to
serve multiple cardioprotective roles.2,3 Further-
more, risk factors for cardiac arrest in acute TTS
include male sex, atrial fibrillation, ST-segment
elevation on ECG, and elevated C-reactive protein
level.5 Interestingly, the patient described in this
case report did not have the classic risk factors for
cardiac arrest in TTS, nor was she in the typical age
demographic of TTS cases as she was premeno-
pausal; nevertheless, she was especially susceptible
to TSS and life threatening complications, because
she experienced an emotional life event in the
setting of uncontrolled Grave's thyrotoxicosis, as
thyroid hormones augment catecholamines'
inotropic and chronotropic effects and increase tis-
sue responsiveness to catecholamines.9-11 Thyroid
storm was also considered as a potential cause of
her cardiac arrest rather than TTS. Thyroid storm is
a life-threating complication of uncontrolled hy-
perthyroidism, involving multiple organ systems.12

However, her Burch-Wartofsky score was 35, sug-
gestive of a possible impending thyroid storm, but it
was never over 45, which would be a score consis-
tent with a true thyroid storm.12

There is no consensus on the optimal treatment
regimen for Takotsubo cardiomyopathy and
research is ongoing. In the acute phase, treatment is
primarily supportive, and includes medical man-
agement for blood pressure and heart rate optimi-
zation with angiotensin converting enzyme
inhibitors and beta-blockers, as well as diuretics if
needed to relieve congestive heart failure symp-
toms.3,13 Anticoagulation or dual anti-platelet ther-
apy may be considered until systolic function
improves, although the precise role and timing of
their use is still controversial.13 In unstable patients,
intervention with intra-aortic balloon pump place-
ment or extracorporeal membrane oxygenation may
be utilized.3,13 Levosimendan is an emerging ther-
apy for TTS complicated by cardiogenic shock, as it

is a non-catecholamine inotrope, with multiple
cardioprotective functions.13 Levosimendan func-
tions as a calcium-sensitizer, thereby increasing
cardiac contractility, and also mediates the opening
of adenosine triphosphate-dependent potassium
channels on smooth muscles as well as the inner
mitochondrial membrane, improving overall
perfusion.13 Preliminary studies have suggested that
it is associated with shorter hospital stays and faster
recovery times for TTS patients who require
inotropic support.14 In this patient's unique case,
appropriate treatment of TTS required management
of her uncontrolled hyperthyroidism, with methi-
mazole and intravenous steroids given concern for
an impending thyroid storm.9,10 Overall, patients
generally have a good prognosis, with about 96% of
TTS cases having complete recovery.15

4. Conclusion

Takotsubo cardiomyopathy is a unique and
fascinating syndrome with various presentations
and etiologies. The patient in this case demon-
strated a rare example of “happy heart syndrome”,
because a positive emotional life event, winning the
jackpot at the casino, triggered her TTS.8 The un-
derlying pathophysiology of TTS is still not fully
understood, but the catecholamine-induced
myocardial stunning theory is the most widely
accepted hypothesis.2 Thus, this patient was espe-
cially vulnerable to TTS and its life-threatening
complications, after experiencing an emotional life
event under the backdrop of severely uncontrolled
hyperthyroidism. Most cases, such as the patient
described here, have good outcomes with restora-
tion of regular cardiac function within weeks; how-
ever, more knowledge and research on this complex
disease is needed before there can be an established
consensus on optimal management and long-term
care.12
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