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Abstract
Takotsubo cardiomyopathy and acute coronary syndrome are often clinically indistinguishable, making their
differentiation challenging for physicians. We present a case of a 65-year-old female who presented with
acute chest pain, shortness of breath, and a recent psychosocial stressor. This is a unique case in which our
patient, with known history of coronary artery disease and recent percutaneous intervention, favored a
misleading initial diagnosis of non-ST elevation myocardial infarction.
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Introduction
Takotsubo cardiomyopathy (TCM) is a rare clinical entity that is characterized by systolic dysfunction,
primarily affecting the left ventricle. TCM accounts for approximately 0.7-2.5% of patients presenting with
troponin-positive suspected acute coronary syndrome (ACS) [1]. The pathophysiology of TCM remains
unclear, and several mechanisms elucidating its cause have been proposed. The leading hypothesis suggests
that TCM is caused by a surge of catecholamines in response to a physiologic stressor, ultimately resulting
in myocardial stunning [1]. It has been described in the literature that elevated levels of circulating
catecholamines can disrupt the cardiac microvasculature, induce coronary vasospasm, and may be directly
cardiotoxic [1-3]. The diagnosis presents a challenge when also facing a patient with known coronary artery
disease. Here we discuss a 65-year-old female who presented for acute onset substernal chest pain and
shortness of breath. Findings on her transthoracic echocardiogram (TTE) imaging preceded notable
electrocardiogram findings for several days. She was admitted for a presumed non-ST elevation myocardial
infarction (NSTEMI), but ultimately was diagnosed with Takotsubo cardiomyopathy.

Case Presentation
A 65-year-old female with a history of coronary artery disease (CAD), heart failure with preserved ejection
fraction, chronic obstructive pulmonary disease, hypertension, tobacco dependence, and prior
polysubstance use disorder, presented for acute onset chest pain and shortness of breath. She was compliant
with her dual antiplatelet therapy (DAPT) following percutaneous coronary intervention (PCI) to the left
anterior descending (LAD) artery just two months prior to the presentation. She had a 15 pack years history
of smoking tobacco. She denied use of illicit drugs. She reported a profound increase in anxiety level due to a
destructive family altercation. On initial evaluation, blood pressure was 191/126 mmHg, heart rate was 87
beats per minute (bpm), oxygen saturation of 98% on room air, and temperature of 97.7 °F. Her cardiac and
respiratory examinations were unremarkable. Notably, her respiratory viral panel was positive for COVID-19
infection. Laboratory testing revealed an elevated zero-hour high sensitivity troponin of 63 ng/L (reference
range: <14 ng/L) with continued rise to 152 ng/L in one hour, and N-terminal brain natriuretic peptide (NT
PRO BNP) of 5,676 pg/mL (reference range: 0-125 pg/mL). Her comprehensive metabolic panel was
unremarkable. The initial electrocardiogram (ECG) revealed sinus tachycardia of 102, with nonspecific T-
wave abnormalities, and no ST-segment elevations/depressions (Figure 1A). Chest radiography revealed
engorgement of the central pulmonary vasculature and mild bilateral prominence of the pulmonary
interstitium. Transthoracic echocardiogram showed newly reduced left ventricular ejection fraction (LVEF)
of 30-35%, with hyperdynamic basal myocardial contractility, with mid-distal left ventricular (LV) segment
akinesis, and LV apex dyskinesis (Video 1). Two months prior, the patient had known baseline left
ventricular ejection fraction of 65-70%. She was initially admitted for non-ST-elevation myocardial
infarction in the setting of active coronavirus disease 2019 (COVID-19) infection. A diagnosis of TCM was
initially considered, but given her known CAD, COVID-19 infection, and positive troponin trend, a NSTEMI
was deemed more likely. She resumed on her DAPT and started on a heparin infusion. A repeat ECG at 26
hours since admission revealed sinus rhythm with diffuse deep T wave inversions and QTc prolongation to
584 ms (Figure 1B).
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FIGURE 1: Electrocardiograms of the patient
A) 12-lead electrocardiogram on admission showing sinus tachycardia, and non-specific T-wave inversions. B) A
repeat 12-lead electrocardiogram showing diffuse deep T-wave inversions, and newly prolonged QTc interval to
584 ms.

VIDEO 1: Transthoracic echocardiogram
Transthoracic echocardiogram revealing hyperdynamic basal myocardial contractility, with mid to distal left
ventricular segment akinesis, and apical dyskinesis. 

View video here: https://www.youtube.com/watch?v=i1P9IRze1uA

Given the characteristic TTE findings, followed by the delayed dramatic ECG changes, positive trending
troponins, known history of CAD, and concomitant COVID-19 infection, a cardiac magnetic resonance
image (CMRI) was initially considered, but deferred due to severe claustrophobia. She was consequently
scheduled for an urgent left heart catheterization (LHC), which revealed patency of previous drug-eluting
stent to the LAD and no change in her known coronary artery disease from two months prior (Video 2). Her
overall clinical picture was deemed more consistent with TCM, and anticoagulation therapy was
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subsequently discontinued. Following supportive care, she was discharged in a stable condition and had
complete resolution of her apical dyskinesis at four weeks follow up (Video 3).

VIDEO 2: Left heart catheterization
Left heart catheterization revealing patency of the drug-eluting stent to the left anterior descending artery placed 2
months prior to her presentation.

View video here: https://www.youtube.com/watch?v=Wul7zjCcSdc

VIDEO 3: Transthoracic echocardiogram
Transthoracic echocardiogram revealing resolution of left ventricular (LV) mid-distal akinesis and apical
dyskinesis.

View video here: https://www.youtube.com/watch?v=YtU03BUSvpQ

Discussion
Takotsubo cardiomyopathy and acute coronary syndrome are often clinically indistinguishable entities. This
is a unique case in which our patient with known history of CAD and recent percutaneous coronary
intervention (PCI) favored a misleading initial diagnosis of NSTEMI. Takotsubo cardiomyopathy, also known
as stress-induced cardiomyopathy or transient apical ballooning syndrome, is characterized by systolic
dysfunction primarily affecting the left ventricle. TCM is a rare clinical entity with an estimated prevalence
ranging between 0.7-2.5% of patients presenting with troponin-positive suspected ACS [1]. While the
etiology of TCM is still unclear, the prevalence of the disease is rising as more clinicians are recognizing the
signs [3]. TCM is most recognized among post-menopausal women over 50 years of age, following an
emotional or physical stressor [2]. Our patient endorsed a psychosocial stressor that resulted in significant
psychological and emotional distress, just hours before presentation. The similarity in presentation of TCM
and ACS likely leads to the underdiagnosis in many cases. Thus, amongst the imaging modalities, ECGs, and
laboratory studies a careful and thorough history was crucial to this case.

The question stands whether ECG has distinguishing features between ACS and TCM, as there is a paucity of
data linking a single ECG pattern to TCM. Patients with TCM may present with diverse ECG findings, posing
a challenge in the differentiation based on ECG. A comparative study found that the most common acute
ECG changes in TCM are ST segment elevations in the anterior leads (56%), ECGs without ST segment
elevations (44%), 17% were non-specific or normal, 17% revealed diffuse T-wave inversions, and 10% with
healed anterior infarctions [4]. Therefore, it is important to distinguish the temporal relationship between
the clinical presentation, echocardiographic findings, and ECG findings. There is a sequence of events that
has been described in the literature known as the ischemic cascade. The ischemic cascade is described to
begin with an imbalance of myocardial supply and demand, producing ischemia and subsequently
ventricular dysfunction followed by ECG changes, which ultimately may manifest as chest pain [5]. The
distinction between the ischemic cascade and the presented case lies in the timing of her chest pain
presenting first, followed by delayed ECG findings. In contrast to the ischemic cascade as relates to ACS, in
which the ECG changes are first, then followed by chest pain. Consequently, it is uncertain if there is clinical
significance in this temporal distinction and further research is warranted.
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Echocardiography was another crucial component in the early workup of this case as there was discordance
between her known coronary disease and the new wall motion abnormalities seen on TTE. Her
echocardiogram displayed findings of the apical form of TCM with hyperdynamic basal myocardial
contractility, mid-distal left ventricular (LV) segment akinesis and LV apex dyskinesis. Among the variants of
TCM, the apical type is the most common variant comprising 81.7%, midventricular type 15%, basal type 2%,
and focal type 1.5% [1]. Advanced imaging modalities such as cardiovascular magnetic resonance imaging
(CMRI) have shown promise in aiding the diagnosis of TCM, while excluding other entities such as
myocarditis or myocardial infarction (MI) [6]. Inflammation of the myocardium has been demonstrated to
occur in the acute phase of TCM and is seen on CMRI as edema [6,7]. The area of myocardial edema seen
typically corresponds and matches the area of wall motion abnormality [7]. However, CMRI cannot
differentiate myocardial edema in TCM from myocardial edema due to myocarditis or MI. Therefore, utility
of a gadolinium-based contrast and the technique known as late gadolinium enhancement (LGE), can aid in
the differentiation of TCM and other entities. While LGE is almost always identified in MI or myocarditis,
the absence of LGE is suggestive of TCM demonstrating the value of CMRI in these cases [6,7]. As such the
use of CMRI was initially employed, unfortunately, due to her claustrophobia, the study was deferred.

Our patient discussed in this case presented as a “high risk” non-ST elevation myocardial infarct profile. Her
initial ECG showed sinus tachycardia and non-specific T-wave inversions. With her known history of CAD,
recent PCI, and positive troponins this initially deterred a clinical suspicion for TCM. As such invasive
cardiac testing with LHC was necessary to diagnose TCM definitively. The International Takotsubo registry
estimates 15% of those with TCM have concurrent coronary artery disease, and therefore should not impede
a diagnosis of TCM [8]. Her LHC revealed patency of the stent to her LAD, and no change in her known CAD
from two months prior. The overall clinical picture was most consistent with TCM, and anticoagulation
therapy was subsequently discontinued.

Conclusions
Overall, TCM remains a challenging diagnosis that is infrequently considered in the setting of known CAD.
This case highlights the importance of a holistic approach to the patient that presents with chest pain,
shortness of breath, and a newly decreased LVEF. Therefore, physicians should have a high clinical suspicion
for TCM in the appropriate setting when presented with a postmenopausal female and recent psychosocial
stressors. Further research is needed to elucidate the etiology, reason for variance in the clinical
presentations, and pathophysiology of Takotsubo cardiomyopathy.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Pilgrim TM, Wyss TR: Takotsubo cardiomyopathy or transient left ventricular apical ballooning syndrome: a

systematic review. Int J Cardiol. 2008, 124:283-92. 10.1016/j.ijcard.2007.07.002
2. Khalid N, Ahmad SA, Shlofmitz E, Chhabra L: Pathophysiology of Takotsubo syndrome. StatPearls

Publishing, Treasure Island, FL; 2021.
3. Y-Hassan S, Tornvall P: Epidemiology, pathogenesis, and management of Takotsubo syndrome . Clin Auton

Res. 2018, 28:53-65. 10.1007/s10286-017-0465-z
4. Sharkey SW, Lesser JR, Menon M, Parpart M, Maron MS, Maron BJ: Spectrum and significance of

electrocardiographic patterns, troponin levels, and thrombolysis in myocardial infarction frame count in
patients with stress (Tako-tsubo) cardiomyopathy and comparison to those in patients with ST-elevation
anterior wall myocardial infarction. Am J Cardiol. 2008, 101:1723-8. 10.1016/j.amjcard.2008.02.062

5. Nesto RW, Kowalchuk GJ: The ischemic cascade: temporal sequence of hemodynamic, electrocardiographic
and symptomatic expressions of ischemia. AM J Cardiol. 1987, 59:23-30. 10.1016/0002-9149(87)90192-5

6. Kohan AA, Levy Yeyati E, De Stefano L, et al.: Usefulness of MRI in Takotsubo cardiomyopathy: a review of
the literature. Cardiovasc Diagn Ther. 2014, 4:138-46. 10.3978/j.issn.2223-3652.2013.10.03

7. Assad J, Femia G, Pender P, Badie T, Rajaratnam R: Takotsubo syndrome: a review of presentation,
diagnosis and management. Clin Med Insights Cardiol. 2022, 16:11795468211065782.
10.1177/11795468211065782

8. Templin C, Ghadri JR, Diekmann J, et al.: Clinical features and outcomes of Takotsubo (stress)
cardiomyopathy. N Engl J Med. 2015, 373:929-38. 10.1056/NEJMoa1406761

2023 Ghobrial et al. Cureus 15(3): e36277. DOI 10.7759/cureus.36277 4 of 4

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/j.ijcard.2007.07.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijcard.2007.07.002?utm_medium=email&utm_source=transaction
http://www.ncbi.nlm.nih.gov/books/NBK538160/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10286-017-0465-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10286-017-0465-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjcard.2008.02.062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjcard.2008.02.062?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-9149(87)90192-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-9149(87)90192-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3978/j.issn.2223-3652.2013.10.03?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3978/j.issn.2223-3652.2013.10.03?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/11795468211065782?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/11795468211065782?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa1406761?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa1406761?utm_medium=email&utm_source=transaction

	The Stressed Heart: A Case Report of Takotsubo Cardiomyopathy in a Patient With Known Coronary Artery Disease
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Electrocardiograms of the patient
	VIDEO 1: Transthoracic echocardiogram
	VIDEO 2: Left heart catheterization
	VIDEO 3: Transthoracic echocardiogram

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


