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ABSTRACT

This work is licensed under a Creative 
Commons Attribution 4.0 Internatio-
nal License.

Case Report

Takotsubo Syndrome: cardiovascular complication of stroke

Claudio Leiva Abanto 1,a, Félix Medina Palomino 1,b, Henry Anchante Hernández 1,b, Roy Dueñas Carvajal 1,b

An 82-year-old woman, Katz A, with history of type 2 diabetes mellitus and high blood pressure, was 

admitted for ischemic stroke complicated by takotsubo syndrome with subsequent readmission for 

atrial fibrillation after discharge. These three clinical events have criteria to be integrated as a brain-

heart syndrome, which is a high-risk condition for mortality.

Keywords: Takotsubo Cardiomyopathy; Stroke; Atrial Fibrillation; Myocardial Infarction (source: 

MeSH-NLM).

Introduction

Brain-heart syndrome is a pathology that was first described 

in the 1950s and 1960s, is reported in approximately 20% of 

patients with ischemic stroke and is responsible for more than 

1.5 million deaths around the world, including post-stroke 

cardiovascular complications, sudden unexpected death 

in epilepsy, takotsubo syndrome, and neurogenic sudden 

cardiac death. Thus, cardiac complications are the second 

leading cause of death in the first weeks after the event. It 

is not only limited to fatal complications, but also cardiac 

arrhythmias, heart failure and non-fatal coronary syndromes 

are common. Despite improvements in the description of the 

brain-heart syndrome, there is no progress in the development 

of specific therapies targeting the brain-heart axis to prevent 

cardiovascular complications and death after stroke (1,2).

Case report

An 82-year-old female patient, Katz A, with history of type 2 

diabetes mellitus and high blood pressure; three hours before 
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Figure 1. Admission electrocardiogram. Sinus rhythm with enlarged left atrium.

admission to the emergency department, she suddenly lost 

muscle strength in the right side of her body associated with 

bradylalia, without loss of consciousness or sphincter relaxation. 

On examination, she presented with blood pressure: 114/70 

mmHg; pulse rate: 92 beats per minute, regular; respiratory 

rate: 20 breaths per minute; oxygen saturation: 95%; body 

temperature of 36.5 °C; Glasgow Coma Scale 11/15; isochoric 

pupils, photoreactive; right hemiparesis; right facial paresis; 

bilateral Babinski sign, National Institutes of Health Stroke Scale 

(NIHSS): 17 points. The admission electrocardiogram (ECG) 

(Figure 1) showed sinus rhythm with enlarged left atrium and 

the brain computed tomography (CT) scan without contrast 

showed no hemorrhagic or ischemic brain injury; thrombolysis 

was started four hours after the onset of symptoms without 

improvement of NIHSS; the control brain CT scan at 24 hours 

showed heterogeneous hypodensity in the left basal ganglia 

suggestive of acute ischemia.

On the fourth day of hospitalization, an irregular pulse 

rate was detected without hemodynamic repercussions, the 

ECG showed sinus rhythm with supraventricular bigeminy 

and ST-segment elevation in leads V2-V5 with R-wave 

amputation, and ultrasensitive troponin T increased by 154 

ng/L (Figure 2). Echocardiography (Figure 3) showed akinesia 

of the anterior, inferior, anteroinferolateral and anteroinferoseptal 

walls at medial and apical levels, and basal hypercontractility, 

with preserved left ventricular ejection fraction, suggesting 

Takotsubo cardiomyopathy. Coronary angiography showed no 

significant obstructive lesions of epicardial arteries, whereas 

ventriculography showed an image in the form of “Takotsubo’s 

pot” (Figure 4). With slight neurological improvement and 

stable cardiovascular status, she was discharged on the eighth 

day of hospitalization. The following medication was prescribed: 

acetylsalicylic acid 100 mg every 24 hours, atorvastatin 40 mg 

every 24 hours, enalapril 10 mg every 12 hours, metformin 850 

mg every 12 hours.

Two days later, she was readmitted for sudden onset of 

palpitations and dyspnea at rest. On admission, blood pressure: 

118/85 mmHg; tachypneic, irregular pulse rate; tachycardic 

with no signs of hypoperfusion or pulmonary congestion. ECG 

(Figure 5) shows atrial fibrillation (AF) with high ventricular 

response and ultrasensitive troponin T rose to 89 ng/L. During 

this hospitalization, her level of consciousness deteriorated, 

and a new brain CT scan showed hemorrhagic conversion at 

the level of the anterior ischemic injury. Subsequently, she was 

discharged with atorvastatin 40 mg every 24 hours, bisoprolol 

2.5 mg every 24 hours and insulin glargine 30 IU every 24 hours. 

Finally, the patient died after two months of follow-up because of 

an unknown cause.

Discussion

We present a patient with high cardiovascular risk factors who 

went through three phases. First, acute focal syndrome, in which 

acute ischemic stroke is the main cause, and cardioembolic events 

are responsible for 35% of the etiologies, among which AF is the 
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Figure 2. Electrocardiogram on the fourth day of hospitalization. sinus rhythm with supraventricular bigeminy (circle) 
and ST-segment elevation in leads V2-V5 (red arrow) with R-wave amputation (yellow lightning).

origin of 20 to 30% of all ischemic strokes and 10% of cryptogenic 

strokes (3-5). The ischemic cause was confirmed with the brain 

CT; however, no signs of cardioembolic events are found in the 

physical examination or in the admission electrocardiogram. 

Thrombolytic therapy was administered, which was not effective, 

an expected result given that only 52% are effective when 

administered after four hours of illness and, in people over 80 

years of age, the effectiveness is around 50% (6,7).

A second phase, when the electrocardiogram shows a clear 

ST-segment elevation in precordial leads (Figure 2) and this 

repolarization alteration may be secondary to ischemic stroke (8,9); 

however, in the context of a patient with very high cardiovascular 

risk, myocardial injury must be ruled out, considering that stroke 

generates the release of cytokines due to a systemic inflammatory 

response which is capable of destabilizing coronary plaques 

and also causing myocardial necrosis because of the release of 

intracellular calcium, leading to acute coronary syndrome (ACS) 

or cardiomyopathy (10). Thus, the study of cardiac enzymes played 

an important role (11) since it indicated acute myocardial injury 

that was corroborated by echocardiography, which demonstrates 

Figure 3. Echocardiography in apical view of 3, 2, and 4 chambers. Evidence of akinesia of the anterior, inferior, 
anteroinferolateral and anteroinferoseptal walls at medial and apical levels (green arrow) and basal hypercontractility 
(red arrow) (Takotsubo pattern). RA: right atrium. LA: left atrium. Ao: aorta. RV: right ventricle. LV: left ventricle.  
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Figure 4. Ventriculography. A: Hypercontractility of the basal segments (orange arrow) and akinesia of the middle 
and apical segments of the left ventricle (green arrow). B: “Takotsubo” octopus capture pot.

Figure 5. Electrocardiogram two days after discharge. Atrial fibrillation with high ventricular response.

A B

alteration of multiple vascular territories presuming multi-vessel 

lesion, but, surprisingly, cardiac catheterization reports absence 

of significant obstructive injuries modifying the diagnosis to 

myocardial infarction with non-obstructive coronary arteries 

(MINOCA) (12), which together with the proven acute myocardial 

infarction and the absence of alternative diagnosis, fits the 

MINOCA criteria (13-15).

In the presence of MINOCA, which is a clinical syndrome with 

a prevalence ranging from 1 to 15% in patients with ACS, especially 

in young people, women and non-ST-elevation myocardial 

infarction (NSTEMI), a ventriculography was performed based on 

echocardiographic findings (15,16), which shows a ventricle in the 

form of a “Takotsubo’s pot” (Figure 4). We conclude that it is a 

takotsubo syndrome, with controversies about the use of beta-

blockers, angiotensin-converting enzyme inhibitors and single 

antiplatelet therapy (13,14,17).

Finally, at a third phase, it is shown that AF with high ventricular 

response could be an incidental event, since the patient had the 

conditions to develop it, such as being part of the brain-cardiac 

syndrome, being secondary to myocardial infarction (18) or being 

a pre-existing AF, which are more frequently detected after stroke; 

this generates a debate to demonstrate that the AF episodes are 

developed by the brain-heart syndrome or are the cause of the 

initial stroke  (1,2). These three events (ischemic stroke, takotsubo 
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syndrome, and AF) are part of the brain-heart syndrome that occurs 

most frequently within the first three days of the cerebrovascular 

event, which is associated with advanced age, prevalence of cardiac 

comorbidities, and cardiovascular risk factors (1,2), and explains the 

cardiac injury by the interaction the brain-heart nerve axis causing 

inflammation, central autonomic dysregulation, catecholamine 

release, structural changes in the myocardium and vascular wall 

abnormalities (2,19).

Takotsubo syndrome, was first described by Sato in 1990, 

developed by physical or emotional stressful events which 

generate a “catecholamine storm” (20), that frequently affects 

postmenopausal women, who represent 2% of ACS or 10% if 

only women are considered. Its diagnosis requires alteration 

of transient myocardial contractility (approximately 6 weeks); 

evolving electrocardiographic abnormalities (21,22); disparity 

between troponin elevation and dysfunctional myocardium 

and absence of myocarditis, pheochromocytoma or significant 

epicardial coronary artery disease (23); with frequent complications, 

such as the presence of obstructive lesions, preferably if the 

triggering factor is physical, acute neurological disease, first 

troponin greater than 10 times the normal upper limit and the 

left ventricular ejection fraction is less than 45%; conditioned by a 

high risk of mortality (24,25).

In our opinion, the primary event was a paroxysmal AF leading 

to a cardioembolic ischemic stroke complicated by takotsubo 

syndrome, closing the circle of the brain-heart syndrome.

In conclusion, in patients with a frequent presentation 

such as ischemic stroke, despite not demonstrating arrhythmias 

on admission, it is mandatory to look for the presence of AF 

and to evaluate the coexistence of myocardial injury, as they 

are not always secondary to significant coronary injuries as in 

MINOCA or takotsubo syndrome, which occurs in the context 

of an emerging condition such as brain-heart syndrome, with 

high risk of mortality, the cardiologist must to look for them, and 

ultrasensitive troponins play a determining role in this.
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