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Abstract
	 Takotsubo cardiomyopathy, also known as apical ballooning syndrome, stress 
cardiomyopathy, and, more commonly, broken heart syndrome, is a temporary heart condition 
that occurs when an individual experiences sudden extreme emotion that rapidly weakens the 
left ventricle. This article aims to provide a general overview of takotsubo cardiomyopathy and 
discuss its history, stressors, clinical and underlying symptoms, populations at risk, clinical 
studies, and potential treatments. Although rare, these factors are essential to understand, as 
the effects of Takotsubo could devastate patients’ health. By learning about the mechanisms 
of Takotsubo, effective treatment plans could be implemented quicker and improve prognosis. 
This article presents that Takotsubo contains many similar qualities to heart attacks, and some 
treatment options could be considered for both diseases. It is challenging to prevent Takotsubo 
through medication since the cases are mostly acute and unpredictable. However, treating 
maladies that often come with Takotsubo could lessen the effects on the patient.

Keywords: Takotsubo cardiomyopathy; apical ballooning syndrome; stress cardiomyopathy; 
ventricle; cardiac disease.
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Introduction
	 First described in Japan by Hikaru Sato, MD, 
Ph.D., in 1990, Takotsubo cardiomyopathy derived 
its name from a traditional octopus trap with a narrow 
neck and wide base1. The condition causes apical 
ballooning of the left ventricle, which gives it a shape 
similar to the octopus trap on a cardiac ventriculogram 
(Figure 1).

	 Interest in Takotsubo cardiomyopathy spiked 
in 2004 after the Niigata Chuetsu earthquake in Japan, 
where cases diagnosed in the week following the 
quake equalled the number of patients diagnosed in 
the previous decade (1994-2004)1. A rise in rates of 
Takotsubo also accompanied recent earthquakes in 
New Zealand. These statistics indicate that physical 
and emotional stressors may cause Takotsubo. While 
most people with this condition experience a stressful 
trigger, around 30% of patients do not have an 
identifiable trigger3. Emotional stressors of Takotsubo 
include but are not limited to3,4: Grief, fear, anger, 
and extreme emotions. Physical stressors of Takotsubo 
include but are not limited to3,4: High fever, stroke, 
seizure, difficulty breathing, significant bleeding, 
and low blood sugar. These stressors are prevalent 
conditions among populations that have recently 
experienced natural disasters. 

	 Since 2006, diagnosed cases of Takotsubo 
have been on the rise5. This could be partly attributed 
to the increased awareness of Takotsubo, but could 
also reflect the rising trend of emotional stress and 
a lack of capacity to deal with such pressures. For 
example, in the United States, reports of loneliness 
have increased linearly since the 1970s6. Furthermore, 
Takotsubo disproportionately affects women. Its 
prevalence is roughly 2% in patients presenting with 
clinical manifestations of acute coronary syndrome, 

but rises to 10% if only women are considered. 
However, this figure is most likely under-recognized 
as the condition is sometimes undiagnosed7, but this 
number is growing. As of 2012, roughly 7000 cases 
of Takotsubo have been reported in the United States, 
an increase in incidence of over 20 times7. Moreover, 
the risk of Takotsubo is often underestimated, and its 
pathogenesis is unclear. 

	 Hence, further research on Takotsubo 
needs to be conducted. Many misconceptions about 
the disease have emerged, partly due to the lack of 
knowledge and disproven results from earlier reports. 
As a whole, Takotsubo is incorrectly considered to be 
a benign disease of “clean” coronary arteries caused 
by an emotional trigger that can “self-heal.” In reality, 
Takotsubo is not a benign disease7, is not always 
preceded by an emotional trigger7, and does not 
require “clean” arteries. Based on the current literature 
on Takotsubo, this study will focus on presenting a 
comprehensive view of the disease to reduce some 
pitfalls and misinterpretations during diagnosis and 
management. 

	 Post-menopausal women, and women in 
general, are most at risk of developing Takotsubo, 
with the risk of development increasing five times 
after age 557. Up to 90% of Takotsubo diagnoses 
are of women1. Although the exact reason for this is 
unknown, it is hypothesized that the female hormone 
estrogen protects the heart from the harmful effects of 
stress. For example, estrogen clears up LDL (Low-
Density Lipoprotein) and increases the presence of 
HDL (High-Density Lipoprotein). It also removes 
free radicals within the blood, which may improve 
takotsubo symptoms, as it might lower the local 
oxidative stress1. As women age, their estrogen levels 
decline, and they become vulnerable to Takotsubo. 
Other risk factors of Takotsubo include depression, 
anxiety, or other mental illnesses7.

	 Despite the disease being described over 
30 years ago, the cause of the disease, its exact 
physiological processes and courses of standard 
treatment are still unclear. However, with more cases 
being identified, a symptoms and diagnostic criteria 
have been established. 
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Symptoms and Diagnostic Criteria 
	 Symptoms of Takotsubo closely resemble 
those of a heart attack, for example, sudden, severe 
chest pain, shortness of breath, intense sweating, and 
dizziness. However, Takotsubo may be felt within 
minutes up to hours of the trigger, whereas heart attack 
symptoms are felt as soon as blood and oxygen supply 
is cut off8.

The Revised Mayo Clinic Criteria are widely used 
for the diagnosis of Takotsubo. To be diagnosed with 
Takotsubo, four of the following conditions must be 
met9:

1.	 Transient dyskinesis of the left ventricular mid-
segments, with or without apical involvement; the 
regional wall-motion abnormalities extend beyond 
a single epicardial vascular distribution, and a 
stressful trigger is often, but not always, present 

2.	 Absence of obstructive coronary disease or 
absence of angiographic evidence of acute plaque 
rupture 

3.	 New ECG abnormalities (ST-segment elevation 
and/or T-wave inversion) or modest elevation in 
the cardiac troponin level 

4.	 Absence of pheochromocytoma and myocarditis.

In practice, Takotsubo is most commonly diagnosed 
when cardiac catheterization of a patient with a 
suspected heart attack reveals no blockage, as shown 
in Figure 2.

Potential mechanisms of action (MOA)
	 Although Takotsubo and heart attacks share 
similar symptoms, their underlying causes differ. A 

complete or near-complete blockage of a coronary 
artery generally causes heart attacks. While in 
Takotsubo, arteries are not blocked, arterial blood flow 
may be reduced due to a weakened left ventricle.

	 During Takotsubo, the heart muscle suddenly 
becomes weakened, and the left ventricle balloons at 
the heart’s apex. The shape change affects the heart’s 
ability to pump blood and may lead to permanent 
changes to the heart’s pumping motion. Takotsubo 
may delay the twisting motion of the heart, and its 
squeezing movement may be reduced. Parts of heart 
muscle were also found to be replaced with fine 
scars, reducing the heart’s elasticity and preventing it 
from contracting properly. These results may explain 
why Takotsubo survivors have similar long-term life 
expectancies to survivors of heart attacks11.

	 The specific mechanism of action (MOA) 
leading to Takotsubo is unknown. However, 
catecholamines, the chemicals released during 
the stress condition, such as epinephrine and 
norepinephrine, are hypothesized to contribute to 
apical ballooning of the heart, leading to Takotsubo. 
The administration of catecholamines in animal heart 
models has been shown to cause Takotsubo-like 
changes1. There have also been reports of humans 
experiencing Takotsubo after being administered high 
doses of catecholamines12. 
 However, it is unlikely that catecholamines are the 
sole cause of this syndrome, as most humans exposed 
to stressful situations, which result in the release of 
catecholamines, do not experience Takotsubo. 

Potential treatments 
	 Currently, the standard-of-care for Takotsubo 
has not been established, as its definitive MOA is 
unclear. However, a battery of treatments exists to 
manage the known pathophysiologic consequences 
and complications after the occurrence of the disease 
(Table 1)13,14.

Table 1. Complications of Takotsubo and 
recommended therapies



Issue #5 |  Spring 2023

20

Prevention
	 When preventing the recurrence of Takotsubo, 
it has been shown that β-blockers, ACEi/ARB, and 
aspirin have not prevented a recurrence, lowered its 
severity, or improved survival. There has also been no 
clinical data supporting the use of estrogens to prevent 
Takotsubo13. Instead, endocrinological and malignant 
comorbidities should be treated to reduce the impacts 
of Takotsubo.

Case Studies
	 Three case studies of Takotsubo patients will 
be examined. Although Takotsubo often presents with 
other physical stressors, such as illnesses, the disease 
can appear acutely without warning. The first two 
patients are presented alongside other stressors, while 
the third is presented with Takotsubo alone.  

	 The first case study is of a 63-year-old female 
presented with an 8-10 hour history of progressive 
dyspnea. She has completed her third cycle of Perjeta 
plus Herceptin and Abraxane chemotherapy for 
HER2-positive breast cancer. The high burden of 
disease in the left breast metastasized to the chest 
wall, lymph nodes and lungs. Her blood pressure was 
142/92 mmHg, her heart rate was 110 BPM, and her 
oxygen saturation was 91% in room air. She had no 
preexisting cardiovascular disease except for “white 
coat” hypertension, which was well-controlled. 
Approximately two months ago, a baseline acquisition 
scan about two months ago demonstrated an ejection 
fraction >65% with no wall motion abnormalities. 
The patient showed apical ballooning consistent with 
Takotsubo, and a standard heart failure procedure was 
initiated while cancer therapy was ceased. The patient 
chose to pursue comfort care and died approximately 
one month later15. Combined with the emotional 
and psychological stress associated with a cancer 
diagnosis, combination therapy with anti-HER2 
antibodies could have contributed to Takotsubos, as it 
possesses cardiotoxic properties15. 

	 The second case study is of a 66-year-old 
female with mild coronary artery disease, emphysema, 
hypertension, and pancreatic cancer who presented to 
the hospital with worsening dyspnea, chest tightness, 
and diaphoresis. She recently started Capecitabine as 
part of her pancreatic cancer treatment and received 
one dose about three days before symptoms. Her 
heart rate was 140 BPM, but she was vitally stable 
otherwise. She was eventually diagnosed with 
Capecitabine-induced Takotsubo. Capecitabine was 
discontinued, while heart failure therapy was started. 
One week later, she recovered16. 

	 Although Takotsubo is rare, it may be 
potentially devastating to the patient. Whether 
Capecitabine is a bystander or the offending chemical 
agent, it must be stopped, and heart failure therapy 
must be initiated. A new treatment plan must be 
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created for the patient to improve the prognosis.

	 The third case study is of a previously healthy 
49-year-old female who suddenly complained of 
chest discomfort stretching to both arms. Her EKG 
showed ST segment elevation and evidence of possible 
inferolateral myocardial infarction. A cardiac catheter 
was inserted but showed no evidence of coronary 
artery disease that impacted circulation. Her residual 
ejection fraction was 30%, showing profound left 
ventricular dysfunction. No physical or emotional 
stressors were identified, and she was treated with 
nitrates and ACE inhibitors17. 

I	 n conclusion, Takotsubo Cardiomyopathy is 
a disease that could appear acutely with no previously 
identifiable stressors. It affects all age groups, but 
most significantly post-menopausal women, with 
annual diagnoses rising as the disease becomes more 
prevalent in scientific literature. Catecholamines are 
suspected to play a role, and medications exist that 
reduce complications after an episode. However, 
this is not enough. The specific mode of action of 
Takotsubo is still unknown, and an effective standard-
of-care for Takotsubo has not been developed. 
Therefore it is essential to conduct more research 
into the mechanisms of action of the disease so it can 
be quickly identified and treated with appropriate 
medications and so that conditions would not go 
undiagnosed and potentially recur in patients.
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