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ABSTRACT 

Takotsubo cardiomyopathy (TCM) is a clinical medical condition not linked to obstructive coronary artery 
disease, marked by temporary left ventricular wall motion disturbances that lead to reversible, acute heart 
failure. 

A 52-year-old woman with a history of generalized anxiety disorder and hypertension arrived at the 
emergency department after experiencing sudden chest pain and difficulty breathing  that began immediately 
after participating in a 15-minute session of a virtual reality horror game using a headset.  

This case highlights a rare and novel trigger of TCM exposure to immersive virtual reality. As virtual reality 
technologies become increasingly integrated into entertainment and healthcare, clinicians should be aware 
of their potential to provoke significant physiological stress responses, particularly in individual s with 
predisposing risk factors. 

Abbreviations: ACS: Acute coronary syndrome, CAD: coronary artery disease, STEMI: ST-segment elevation 
myocardial infarction, TCM: Takotsubo cardiomyopathy, VR: virtual reality  
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1. INTRODUCTION 

Takotsubo cardiomyopathy (TCM), also called "broken 

heart syndrome," "stress-induced cardiomyopathy," and 

"apical ballooning syndrome," is a clinical medical 

condition not linked to obstructive coronary artery 

disease. It is marked by temporary left ventricular wall 

motion disturbances that lead to reversible, acute heart 

failure.1,2 

The term "takotsubo" refers to a container with a narrow 

neck and a round bottom used to catch octopuses in 

Japan, which somewhat corresponds to the TC's heart 

condition.3,4 There are several types of left ventricular 

(LV) dysfunction associated with this condition.5 The 

prevalence is between 1.0 and 2.5%, with the majority of 

cases occurring in postmenopausal women.6,7  

 

Cardiac conditions are common across patients from 

different age groups.8,9 Previous literature showed that 

the prevalence and incidence of TCM significantly 

coexist with a coronary artery, which deleteriously 

impacts prognosis. The prevalence of TCM has 

gradually risen since the first documented case, 

accounting for 5% up to 6% of ST-segment elevation 

myocardial infarction (STEMI) cases in women and for 

1% up to 3% of all acute coronary syndrome (ACS) 

cases.10,11 TCM is more prevalent in women, especially 

after menopause, as 90% of TCM cases are 67 to 70 aged 

women.5,12,13 TCM is ten times more often in women 

than in males, and it is five times more likely in women 

over the age of 55 than in those under 55.14 
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In 1986, the New England Journal of Medicine published 

a case study of a patient suffering from acute 

psychological stress whose psychological condition led 

to chest pain. Even though the condition has not yet been 

recognized, this TCM case is assumed to be the first case 

outside Japan.15 Interest in the syndrome increased 

significantly in Japan in 2004 after the Niigata Chuetsu 

earthquake. In the week following the earthquake, the 

number of newly diagnosed TCM cases was similar to 

the total TCM cases reported in the earlier decade. Later, 

the high incidence of TCM in New Zealand was linked 

to earthquakes.16,17  

The specific causes of the disease remain unknown, even 

though it has been more than 30 years since its discovery. 

In addition, no randomized controlled trials have 

evaluated the optimal treatment course for the disease. 

Hence, TCM continues to be a focus of medical and 

scientific attention.16 

During the acute phase, the immediate massive release 

of catecholamine from the sympathetic nerve terminals 

into the myocardium causes myocardial contraction 

band necrosis and ventricular failure, rendering 

histological identification of TCM.18,19 Additionally, 

certain studies have shown that this local catecholamine 

excess is more cardiotoxic than the circulating 

catecholamine and disrupts calcium regulation in the 

myocardium.20,21  

While several emotional and physical stressors, such as 

traumatic life experiences, medical procedures, and 

acute sickness, have been identified as triggers for TCM, 

no published cases have tied immersive virtual worlds to 

the disease's genesis. Recent research has shown that 

virtual reality (VR) encounters can trigger considerable 

physiological stress responses, including higher heart 

rate, cortisol levels, and changes in electrodermal 

activity, indicating sympathetic nervous system 

activation. Despite these findings, VR has yet to be 

published in the medical literature as a triggering factor 

for TCM. This instance identifies a previously unknown 

trigger and emphasizes the importance of raising 

awareness about developing technologies as potential 

contributors to stress-related cardiac events.22 This 

article aims to report the first known case of Takotsubo 

Cardiomyopathy precipitated by virtual reality exposure 

in a previously healthy middle-aged woman. 

2. CASE REPORT  

A 52-year-old woman with a history of generalized 

anxiety disorder and hypertension arrived at the 

emergency department after experiencing sudden chest 

pain and difficulty breathing that began immediately 

after participating in a 15-minute session of a VR horror 

game using a headset. The patient described the game 

experience as highly immersive and emotionally intense. 

On examination, she was alert and conscious. Her vital  

signs were as follows: oxygen saturation 98% on room 

air, temperature 36.7°C, respiratory rate 20 breaths per 

minute, blood pressure 158/90 mmHg, and heart rate 102 

beats per minute. 

Electrocardiography (ECG) revealed ST-segment 

elevations in leads I, aVL, and V2-V4, with reciprocal 

ST depression-consistent with acute anterior STEMI 

(Figure 1). Initial laboratory tests showed elevated 

cardiac biomarkers: B-type natriuretic peptide (BNP) 

was 500 pg/mL, and Troponin I was 1.5 ng/mL 

(reference range <0.04 ng/mL). Liver function tests, 

renal function, and complete blood count were within 

normal limits. 

Given the concern for acute coronary syndrome, the 

patient underwent coronary angiography, which 

indicated that the coronary arteries were normal (Figure 

2). Left ventriculography during the cardiac 

catheterization procedure demonstrates end-systolic 

Figure 1: ECG on admission showing ST elevation in leads aVL and V2-V4 with reciprocal changes 
suggestive of acute anterior STEMI. 
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akinesis of the mid-anterior and apical area and also the 

mid and distal inferior walls with clear contractility of 

basal segments, with depressed LV ejection fraction 

estimation on left ventriculogram of 40% with apical 

ballooning consistent with TCM (Figure 3). 

Transthoracic echocardiography confirmed the same 

findings on left ventriculography. 

Management and Outcome 

The patient was managed conservatively with low-dose 

aspirin, angiotensin-converting enzyme (ACE) 

inhibitors, and beta-blockers. Her anxiety symptoms She 

experienced no further chest pain and was discharged on 

hospital day five with a cardiology follow-up.scheduled  

 She experienced no further chest pain and was 

discharged on hospital day five with a cardiology follow-

up. Her tension and anxiety were addressed through 

counseling and short-term use of anxiolytics.  

3. DISCUSSION 

Takotsubo cardiomyopathy, also called "broken heart 

syndrome," "stress-induced cardiomyopathy," and 

"apical ballooning syndrome," is a clinical medical  

Figure 2-A: ROA cranial view of the left coronary system showing a normal epicardial angiogram. B: LOA 
view of the right coronary artery demonstrating a normal angiographic appearance. 

 

Figure 3: left ventriculogram right anterior oblique image during end systole showing apical ballooning and 
akinesis of the mid-anterior and apical area and the mid and distal inferior wall.  
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condition not linked to obstructive coronary artery 

disease. It is marked by temporary left ventricular wall 

motion disturbances that lead to reversible, acute heart 

failure. It predominantly affects postmenopausal 

women, especially after menopause, and is typically 

precipitated by intense physical or emotional stressors.13  

The pathophysiology of TCM is multifactorial, with 

catecholamine surge playing a central role. Acute stress 

activates the sympathetic nervous system, leading to 

elevated levels of catecholamines such as 

norepinephrine and epinephrine. These catecholamines 

can cause direct myocardial toxicity, induce coronary 

vasospasm, and lead to microvascular dysfunction, 

culminating in myocardial stunning and the 

characteristic apical ballooning observed in TCM.23,24 

In this case, the patient experienced TCM following 

exposure to a VR horror game. VR technology, while 

increasingly utilized in various sectors, has been shown 

to elicit significant physiological stress responses. A 

systematic review and meta-analysis demonstrated that 

VR stress tasks can lead to measurable increases in heart 

rate, blood pressure, and cortisol levels, indicating 

activation of the sympathetic nervous system. This 

indicates activation of the sympathetic nervous system. 

This suggests that immersive VR experiences can serve 

as potent emotional stressors capable of triggering TCM 

in susceptible individuals.22,24 

The patient's history of hypertension and anxiety 

disorder may have heightened her vulnerability to stress-

induced cardiac events. Psychiatric conditions, including 

anxiety and depression, have been associated with an 

increased risk of TCM, possibly due to heightened 

sympathetic activity and altered stress responses. 

Virtual reality games have exhaustively different 

features compared to traditional video games (i.e., 

desktop displays).25,26 Specifically, one of the key 

discrepancies is immersion level, which is described as a 

“quantifiable description of a technology, which 

includes the extent to which the computer displays are 

extensive, surrounding, inclusive, vivid and matching”.27 

The body initiates a physiological stress response after 

exposure to an environmental stressor. During this 

response, the immune system, endocrine system, 

autonomic nervous system, and brain work together to 

maintain physiological stability and meet the demands of 

the stressor. These responses occur within the 

hypothalamus-pituitary-adrenal (HPA) axis, the 

sympathetic-adrenal-medullary (SAM) axis, and the 

sympathetic nervous system, as outlined in Selye's 

General Adaptation Syndrome. The HPA axis stimulates 

the secretion of glucocorticoids (e.g., cortisol) in the 

adrenal cortex, and the SAM axis stimulates the 

secretion of catecholamines in the adrenal medulla (e.g., 

epinephrine, noradrenaline, and adrenaline).28,29 Finally, 

the body distributes more energy by modifying the 

function of the cardiovascular system because of stress 

hormones.  

The study's results included ratings of negative and 

positive emotions, diastolic and systolic blood pressure, 

and heart rate variability, which were measured before, 

during, and after the game. The threat assessment 

instructions were found to reduce heart rate variability 

while increasing ratings of negative emotions.30 

There are no prospective randomized data on TCM, and 

treatment is according to expert consensus and clinical 

experience (level of evidence C). Initial TCM is similar 

to acute coronary syndrome, so initial treatment includes 

coronary angiography to exclude obstructive coronary 

artery disease, and medications include lipid-lowering 

drugs, ACE inhibitors, beta-blockers, and aspirin.31 

Treatment is individualized for each patient based on 

their hematologic and clinical status. ACE inhibitors and 

cardio-selective beta-blockers are used for 3 to 6 months 

if the patient is stable with serial imaging scans to notice 

ventricular ejection fraction (VEF) and any 

abnormalities in arterial wall motion to predict 

improvement or progression.32  

Clinically, TCM often presents with elevated cardiac 

biomarkers, ECG changes, and chest pain, closely 

resembling ACS. However, the absence of obstructive 

coronary lesions on angiography and the presence of 

wall motion abnormalities on echocardiography are 

distinguishing features. Management is primarily 

supportive, focusing on hemodynamic stabilization and 

addressing underlying triggers. Prognosis is generally 

favorable with most patients experiencing full recovery 

cardiac function within weeks.1 

This case underscores the need for clinicians to 

recognize nontraditional emotional stressors, such as 

immersive VR experiences, as potential triggers for 

TCM. As VR technology becomes more prevalent, 

awareness of its potential physiological impact is crucial, 

especially for individuals with predisposing factors. 

Further research is warranted to explore the relationship 

between VR-induced stress and cardiovascular events, 

which may inform guidelines for safe VR use and in at-

risk populations.   

4. CONCLUSION 

This case highlights a rare and novel trigger of 

Takotsubo cardiomyopathy-exposure to immersive VR. 

As VR technologies become increasingly integrated into 

entertainment and healthcare, clinicians should be aware 

of their potential to provoke significant physiological 

stress responses, particularly in individuals with 

predisposing risk factors. Early recognition and 

https://www.apicareonline.com/index.php/APIC


Alnemer KA.   virtual reality & Takotsubo cardiomyopathy 

www.apicareonline.com 644 Open access attribution (CC BY-NC 4.0) 

supportive management remain essential for favorable 

outcomes in stress-induced cardiomyopathy. Further 

research is warranted to better understand the 

cardiovascular implications of immersive digital 

experiences. 
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