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Abstract
Background
Takotsubo Syndrome (TTS) is an increasingly recognized condition, initially perceived as benign, but now associated with 
considerable morbidity and mortality. Its pathophysiology remains elusive and despite advancements in understanding, 
management strategies remain inconsistent and lack support from randomized clinical trials.

Aims
This review aims to consolidate current evidence on the pathophysiology, diagnostic algorithms, treatment approaches, and 
prognosis of TTS, while highlighting the ongoing debates and challenges in its management.

Methods
A comprehensive review of recent literature was conducted, focusing on key studies, registries, and consensus guidelines.

Results
TTS is predominantly observed in postmenopausal women and is often triggered by emotional or physical stressors. The 
pathophysiology likely involves catecholamine surges, microvascular dysfunction, and inflammation. Diagnosis relies on 
imaging modalities like echocardiography and cardiac MRI, with the InterTAK criteria being the most widely accepted. Acute 
management focuses on stabilizing patients based on hemodynamic status, avoiding harmful interventions, and carefully 
selecting pharmacotherapy, despite mixed evidence for long-term benefit. Prognosis varies significantly, with worse outcomes 
associated with physical stress triggers, male gender, and comorbidities. Recurrence rates remain low but concerning, with 
inconsistent data regarding the effectiveness of the neuro-hormonal blockade medications and other therapies in preventing 
recurrence.

Conclusion
TTS poses significant clinical challenges due to its variable prognosis and lack of standardized treatment. Current management 
is largely symptomatic and supportive, with decisions tailored to individual risk profiles.
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1. Introduction
TTS is an acute cardiac condition that closely mimics acute 
coronary syndrome at presentation and is characterized by 
transient and spontaneously reversible systolic dysfunction not 
directly attributable to unstable coronary artery disease [1,2]. This 
syndrome may involve different segments of the left ventricle 
or, in some cases, both the left and right ventricles, with severity 
ranging from mild presentations to severe cases complicated by 

cardiogenic shock or even death. Approximately two-thirds of 
cases are preceded by a stressful trigger, whether emotional or 
physical, leading to alternative designations such as "broken heart 
syndrome" or "stress cardiomyopathy." Additionally, the term 
"neurologically stunned myocardium" has been employed in earlier 
reports, highlighting the frequent association with central nervous 
system pathologies as predisposing factors. Another designation, 
"apical ballooning syndrome," reflects the characteristic left 
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ventricular morphology during the acute phase.

Sato introduced the term "Takotsubo" to describe this typical apical 
variant, which has since become the most widely accepted term 
[3]. The term "cardiomyopathy" has fallen out of favour due to 
insufficient evidence supporting an intrinsic structural pathology 
directly affecting the myocardium. Instead, the term "syndrome" 
is more commonly used, acknowledging the variability in clinical 
presentation, severity, precipitating factors, and prognosis. 
Irrespective of the changing terminology, it is clear that this 
condition has drawn significant scientific attention due to its rising 
prevalence, a course more troublesome than initially believed, and 
the uncertainties surrounding its pathogenesis [2]. Despite these 
concerns, treatment approaches lack the support of randomized 
clinical trial data, leading to varied management strategies largely 
influenced by local expertise. This review seeks to present the latest 
findings on the pathophysiology, diagnostic criteria, treatment 
options, and prognosis of TTS, while emphasizing recent evidence 
and ongoing debates in the management of this increasingly 
recognized cardiovascular disorder.

2. Epidemiological Trends
TTS was initially identified in Asian populations, but subsequent 
reports have confirmed that it affects individuals across all 
ethnicities and age groups [1,3,4]. It predominantly occurs in 
postmenopausal women, with female representation ranging from 
72.3% to 90.4% in various registries [5-10]. Although older age 
appears to correlate with a higher incidence of TTS, the underlying 
mechanisms predisposing women and elderly individuals to 
the syndrome remain unclear. The rising incidence of TTS 
hospitalizations is largely attributed to enhanced recognition and 
diagnosis of the condition [2,6,11].

TTS shares clinical and prognostic features with the acute coronary 
syndrome (ACS) population, with most cases presenting with 
chest pain, dyspnoea, or palpitations, while cardiac arrest occurs 
in 1.5% of patients [1,2,8,12,13]. However, significant differences 
exist regarding traditional cardiovascular risk factors. Khaloo et al. 
demonstrated that the prevalence of hypertension in TTS patients 
was comparable to that in those with STEMI and NSTEMI (55% 
vs. 55% vs. 43%, respectively), but TTS patients exhibited lower 
rates of diabetes mellitus (DM) and chronic kidney disease (CKD) 
(21% vs. 42% vs. 40% for DM and 10% vs. 27% vs. 38% for 
CKD, respectively) [14]. Similarly, Isogai et al. reported lower 
incidences of DM (17% vs. 28%), hypercholesterolemia (25% vs. 
43%), and smoking (10% vs. 13%) among TTS patients compared 
to those with ACS [15]. Consistent findings have been reported in 
the InterTAK registry (DM 14%, hypercholesterolemia 31%, prior 
coronary artery disease 15%, smoking 20%), the SWEDHEART 
registry (DM 10%, hypercholesterolemia 25%, smoking 16%), the 
GEIST registry (DM 19%, hypercholesterolemia 42%, smoking 
22%), and the RETAKO registry (DM 16%, hypercholesterolemia 
52%, smoking 13%, CKD 5%) [8,13,16,17].

Interestingly, TTS registries tend to include fewer obese patients 

compared to the prevalence of obesity in the general population 
[6,18]. Several hypotheses have been proposed to explain these 
observations supporting an "obesity paradox" in TTS, though none 
have been conclusively validated. For instance, patients with TTS 
are more likely to have concurrent chronic or acute conditions 
affecting various organ systems, including the central nervous, 
respiratory, psychiatric, or endocrine systems [8]. Cancer is also 
increasingly recognized as a comorbidity in TTS survivors. Not 
only do a significant proportion of TTS registry patients have 
a history of cancer, but emerging evidence suggests that TTS 
patients are at an elevated risk of developing cancer during follow-
up compared to matched controls [2,19].

3. Pathophysiological Pathways Currently Under Consideration
The precise aetiology of TTS remains elusive, with several 
hypotheses having been proposed, some of which have since been 
abandoned due to insufficient evidence. Given its resemblance to 
acute myocardial infarction (AMI), early investigations focused on 
ischemic mechanisms. Hypotheses such as epicardial spasm and 
spontaneously recanalized thrombus were initially explored but are 
largely disregarded today. Although some cases report spontaneous 
multivessel spasm, this theory is insufficient as electrocardiogram 
(ECG) and echocardiogram findings often persist longer than the 
spasm itself. Additionally, multivessel spasm does not account 
for reverse (basal) TTS, particularly in patients who develop this 
atypical variant after previously experiencing the apical (typical) 
form [20]. Epicardial vessel thrombosis, identified via intravascular 
imaging in older case series, is not a consistent finding and also 
fails to explain reverse or midventricular TTS [21,22]. Notably, 
pathological studies reveal distinct patterns of myocardial injury 
between TTS and AMI, with contraction band necrosis observed 
in TTS versus coagulation necrosis in AMI [23]. Another debated 
concept is left ventricular outflow tract obstruction, which is 
frequently observed in the typical form of TTS but is generally 
considered a complication rather than a causative factor [2,24,23].

Microvascular and macrovascular dysfunction are common 
findings in TTS patients. An increased coronary angiography-
derived index of microcirculatory resistance in TTS patients 
compared to those with unobstructed vessels in STEMI has been 
reported [25]. The slow coronary flow phenomenon has also been 
described in TTS [26]. In a small study, TTS patients exhibited 
reduced coronary flow reserve, which correlated with impaired 
myocardial perfusion reserve as assessed by magnetic resonance 
imaging (CMR), reflecting increased resting but reduced stress 
myocardial perfusion flow. Notably, perfusion reserve inversely 
correlated with myocardial oedema and regional wall motion 
abnormalities, suggesting that acute myocardial oedema and 
altered blood flow contribute to contractile dysfunction in TTS 
[27]. However, there is no definitive evidence to support that 
vascular flow impairments are a causative mechanism rather than 
a bystander phenomenon secondary to hypocontractility.

The role of the autonomic nervous system in TTS has gained 
significant attention in recent decades. A considerable number of 
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cases are preceded by intense emotional or physical stress, leading 
to the hypothesis that TTS is mediated by sympathetic nervous 
system activity [2,12,23,28-31]. The link between stress and TTS 
is further supported by cases occurring during pheochromocytoma 
crisis, thyrotoxicosis, and catecholamine infusion. Functional 
imaging studies provide compelling evidence, showing increased 
metabolic activity in brain regions associated with emotion and 
autonomic regulation—such as the hippocampus, limbic system, 
basal ganglia, nucleus coeruleus, thalamus, hypothalamus, 
and brainstem—during the subacute phase of the syndrome 
[2,29,32,33]. Additionally, growing evidence suggests autonomic 
imbalance following the acute event [34-36], though a direct 
causative relationship remains unproven. Microneurography 
studies have documented changes in sympathetic activity during 
the disease course, with lower muscle sympathetic nerve activity 
(MSNA) recorded in the subacute phase compared to matched 
controls, followed by further reduction over time [37]. Compared 
to chronic heart failure patients, where sympathetic overactivity 
is maladaptive, TTS survivors showed higher bursts per minute, 
highlighting potential conflicting interpretations that warrant 
further study [38].

The role of β-adrenergic receptors (β-AR) in TTS pathology 
is also under investigation. Embryologically, sympathetic 
innervation is more pronounced in the basal segments of the left 
ventricle, while β-AR density is higher in the apical segments. In 
response to excess catecholamines, myocytes may switch from 
the usual G-stimulatory pathway, involving protein kinase A 
(PKA) phosphorylation leading to increased intracellular calcium 
concentration, to an inhibitory pathway that results in negative 
inotropy. While this theory partially explains the typical apical form 
of TTS, it does not account for midventricular or basal variants, 
especially in patients with recurrent events affecting different 
regions of the left ventricle. Moreover, cases of TTS induced 
by inotropes like milrinone, which bypass β-AR and increase 
cyclic AMP through phosphodiesterase-3 inhibition, challenge 

this theory further. Despite uncertainties regarding its primary 
role, this cardio-inhibitory mechanism may serve a protective 
function against mechanical and oxidative stress, ischemia, and 
mitochondrial dysfunction—factors that are pro-arrhythmic and 
pro-inflammatory [2,12].

Inflammation is another area of interest in TTS pathophysiology. 
Animal models suggest a key role for cellular immunity, which 
can be directly triggered by sympathetic stimulation, leading to 
a pro-inflammatory cascade and the release of interleukins 6 and 
10—findings that require validation in human studies [2,12,23,39]. 
Additionally, reports of TTS triggered by deactivated viral 
vaccines or immune checkpoint inhibitors lend further support to 
the role of inflammation, though the stress associated with these 
conditions might also drive sympathetic activity. The variability in 
inflammatory response duration among patients may explain the 
persistence of mild heart failure symptoms in some individuals.

More recent studies suggest a link between chronic stress and 
inflammation in TTS. It is over two centuries ago since Dr. Everard 
Holm first correlated stress-induced sudden cardiac death with 
pathological evidence of coronary atherosclerosis [40]. Subclinical 
inflammation related to chronic mild stress may contribute to both 
TTS and autonomic imbalance [41]. TTS survivors experience 
elevated stress levels during the subacute phase, impacting their 
quality of life [42,43]. Cattaneo et al. reported increased functional 
integration between brain regions involved in interoceptive pain 
awareness and negative emotional states, further highlighting the 
interaction between stress and cardiovascular dysfunction [35].

Although the pathophysiology of TTS remains incompletely 
understood, current theories converge on a triad of sympathetic 
overdrive, impaired coronary vascular physiology, and 
inflammation (Figure 1). Genetic, hormonal, behavioural, and 
aging factors may also contribute, though evidence remains 
limited [39].
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Although the pathophysiology of TTS remains incompletely understood, current theories converge on a 
triad of sympathetic overdrive, impaired coronary vascular physiology, and inflammation (Figure 1). 
Genetic, hormonal, behavioural, and aging factors may also contribute, though evidence remains limited 
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Figure 1. Emerging pathophysiological pathways in Takotsubo syndrome. Image created with biorender.com 
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Takotsubo syndrome (TTS) was initially thought to exclusively affect women, as early case reports 
primarily described female patients. Contemporary registry data confirm a striking female 
predominance, with women comprising 80–90% of all TTS cases. Notably, most affected women are 
postmenopausal, with these patients more likely to recall an emotional rather than a physical stressor 
preceding the event. Conversely, in younger patients, men are more frequently affected, and TTS is more 
commonly triggered by an acute physical illness. 

The influence of circulating oestrogen on β-AR expression has been suggested as a potential mechanism 
underlying this gender disparity *2+. Animal models have shown that typical TTS can be induced in 
ovariectomized mice, with hormone replacement therapy attenuating the severity of the condition. 
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4. Gender Differences in Takotsubo Syndrome
Takotsubo syndrome (TTS) was initially thought to exclusively 
affect women, as early case reports primarily described female 
patients. Contemporary registry data confirm a striking female 
predominance, with women comprising 80–90% of all TTS cases. 
Notably, most affected women are postmenopausal, with these 
patients more likely to recall an emotional rather than a physical 
stressor preceding the event. Conversely, in younger patients, men 
are more frequently affected, and TTS is more commonly triggered 
by an acute physical illness.

The influence of circulating oestrogen on β-AR expression has 
been suggested as a potential mechanism underlying this gender 
disparity [2]. Animal models have shown that typical TTS can 
be induced in ovariectomized mice, with hormone replacement 
therapy attenuating the severity of the condition. However, similar 
findings have not been replicated in human studies. While multiple 
hypotheses have been explored to explain the observed gender 
differences, there is insufficient evidence to conclusively support a 
causative role for oestrogen deficiency in TTS.

5. Diagnostic Algorithm for Takotsubo Syndrome 
The early recognition and the diagnostic approach to TTS has 
evolved significantly over the past decades. The InterTAK 
diagnostic criteria, developed through international consensus, 
are currently the most widely accepted diagnostic tool [23]. TTS 
is classified into four subtypes based on the segments of the left 
ventricle (LV) affected:
• Typical (Apical) Type: The most common form, accounting 

for over 80% of cases, involving apical and mid-segmental 
akinesia or hypokinesia.

• Midventricular Type: Representing 14.6% of cases, this 
subtype involves only the mid-segments of the LV.

• Basal Type: Rare, occurring in 2.2% of cases, characterized 
by hypokinesis or akinesis of the LV base.

• Focal Type: This more recently described subtype is 
characterized by localized systolic dysfunction without 
circumferential involvement.

Right ventricular involvement can occur in any subtype.

Unlike earlier criteria, the InterTAK criteria allow the coexistence 
of significant epicardial coronary artery disease, provided that 
the acute systolic dysfunction cannot be directly attributed to this 
condition. Additionally, previously excluded conditions, including 
acute neurological events (e.g., intracerebral haemorrhage) and 
pheochromocytoma, are now recognized as potential triggers for 
TTS [23].

Diagnosis requires demonstrating reversible systolic dysfunction 
and excluding acute myocarditis, preferably through magnetic 
resonance imaging (CMR). Various imaging modalities support 
this diagnostic process:

5.1. Echocardiography
The cornerstone for initial evaluation and follow-up, echocardi-
ography assesses systolic dysfunction, valve abnormalities, and 
complications. Contrast-enhanced echocardiography can detect 
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intraventricular thrombi and left ventricular strain imaging high-
lights regional wall motion abnormalities.

5.2. Cardiac Magnetic Resonance (CMR) Imaging
Superior to echocardiography for characterizing tissue 
characteristics, CMR typically reveals reversible damage (e.g., 
oedema) with minimal permanent scarring. CMR also better 
visualizes complications and right ventricular involvement. 
Guidelines from the European Association of Cardiovascular 
Imaging (EACVI) and the Japanese Society of Echocardiography 
recommend CMR within two months of the acute event to 
confirm the diagnosis. [44]. In clinical practice, the later a CMR 
is performed following the acute episode the higher the chances 
that typical changes (i.e, wall motion abnormality accompanied by 
oedema) may have resolved.

5.3. Coronary Angiography and Left Ventriculography
Coronary angiography, often with left ventriculography, is 
usually performed at presentation. When angiography shows non-
obstructive coronary artery disease and ventriculography reveals 
features consistent with TTS (e.g., apical, midventricular, or basal 
wall motion abnormalities), the temptation to diagnose TTS is 
strong. However, it is recommended to adhere to the full diagnostic 
and follow-up algorithm until LV systolic function recovers and 
alternative diagnoses, such as myocarditis or myocardial infarction 
with non-obstructive coronary arteries (MINOCA), are excluded. 
CMR or echocardiography-derived strain imaging have shown 
promise in differentiating TTS from acute myocardial infarction, 
although larger studies are needed to validate these findings 
[45,46].

5.4. Additional Imaging and Diagnostic Tools
5.4.1. Coronary Computed Tomography Angiography (CCTA)
Useful in cases with low suspicion of true myocardial infarction, 
suspected TTS recurrence, or when an invasive procedure is 
contraindicated [44].

5.4.2. Nuclear Imaging
Techniques such as 123I-metaiodobenzylguanidine (MIBG) 
scintigraphy and FDG PET scanning can detect persistent 
abnormalities in sympathetic neurotransmission and glucose 
metabolism, respectively, beyond the resolution of systolic 
dysfunction, aiding in the diagnosis of delayed presentations [44].

5.5. Electrocardiography (ECG) and Biomarkers
Approximately 30% of TTS patients present with a normal ECG. 
ST elevation is also observed in around 30%, while other ECG 
abnormalities include QT prolongation, ST depression, and 
T wave inversion. Global T wave inversion, sparing only leads 
aVR and V1, has been suggested as characteristic ECG of TTS 
[47]. However, none of these ECG patterns are specific enough 
to definitively diagnose or exclude TTS. The InterTAK score 
integrates clinical and ECG data to estimate the probability of TTS 
at presentation [48].

Serum biomarkers lack sufficient specificity for TTS diagnosis. 
Although cardiac troponin and creatine phosphokinase (CPK) are 
typically elevated, the rise is disproportionately low compared 
to the degree of systolic dysfunction, as would be expected in 
myocardial infarction. In contrast, natriuretic peptides are often 
markedly elevated, reflecting the severity of systolic dysfunction, 
sometimes disproportionate to the clinical presentation. Other 
biomarkers such as microRNA, pro-inflammatory cytokines and 
copeptin are still under investigation [49,50].

6. Prognostic Tools and Severity Risk Factors in Takotsubo 
Syndrome
6.1. Short-term Prognosis and Complications
Initially considered a benign and self-limiting condition, TTS is 
now recognized for its substantial short- and long-term mortality 
and morbidity. Short-term complications are common and can be 
severe, occurring in about 35-45% of cases. Evidence of acute heart 
failure is observed in up to 35-45% of cases and may be complicated 
by cardiogenic shock in 10-20% of cases. Supraventricular and 
ventricular arrhythmias are not uncommon (i.e., atrial fibrillation 
(5-15%), ventricular tachycardia/ventricular fibrillation (4%), 
torsades de pointes (less than 2%), bradyarrhythmias/asystole (less 
than 2%). Left ventricular thrombus and peripheral embolism are 
observed in 2-5% of patients. Free wall or intraventricular septum 
rupture, tamponade, and pleural effusion are considered rare [2]. 
Despite progress in recognizing the severity of TTS, no disease-
specific treatments have proven effective in mitigating these risks 
[10,12,51-53].

6.2. Long-term Prognosis and Mortality
Long-term mortality in TTS is primarily non-cardiac and reaches 
approximately 5-6% per patient-year [15,54]. The risk of any 
major cardiovascular event is about 10% per patient-year, a rate 
comparable to that seen in acute coronary syndromes (ACS) 
[55,56,51]. The recently published SWEDHEART study results 
report a 2% short-term mortality and a 15% long-term mortality, 
emphasizing that the TTS associated risk remains high despite 
any progress in cardiovascular care [13]. A study by Khaloo et al. 
found that while overall mortality in TTS is lower than in type I 
myocardial infarction (MI), TTS patients are more likely to develop 
cardiogenic shock and ventricular tachycardia than those with 
type II MI [14]. Interestingly, TTS cases share similar prognosis 
with patients experiencing true MI with not obstructive coronary 
arteries, whereas other MINOCA cases such as myocarditis or 
MINOCA with no scar in CMR present better outcomes [45].

6.3. Risk Factors Influencing Prognosis
Several sex-related factors may affect clinical outcome. Women, 
especially those who develop TTS after emotional stress, typically 
have a less severe course and better prognosis. [51].  Men, who 
are more likely to experience TTS after physical stress (e.g., acute 
CNS injury), face worse outcomes both during hospitalization and 
after discharge. TTS is more common in women but tends to be 
more fatal in men [57-59] .
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Regarding other risk factors that have been proposed, The German-
Italian-Spanish Takotsubo registry identified several predictors 
of long-term mortality, including advanced age, male gender, 
history of diabetes mellitus, malignancy, neurological disorders, 
chest pain on admission, and the use of angiotensin-converting 
enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB) 
[60]. In addition, patients with compromised renal function, high 
temperature or dyspnoea on admission, cardiogenic shock or 
thyroid dysfunction tend to present worse outcomes too [16,17,61-
63]. ST changes on admission have been associated with higher 
complication rates especially in the context of ST elevation 
[66,55]. Microvascular dysfunction, indicated by high index of 
microcirculatory resistance (IMR) values or slow coronary flow, is 
also linked to worse outcomes [25,26].

With respect to arrhythmic risk, the generation of arrhythmias in 
TTS is thought to be linked to catecholamine surges, mechanical 
stretching of the atria and ventricles, and QT prolongation. QT 
prolongation may result from inflammation, epinephrine action, 
ischemia, oxidative stress, or oedema [6,9,12]. However, the 
association between QT prolongation and poor prognosis is 
debated. While some studies report no significant correlation, 
others suggest a higher burden of arrhythmias fatal or not, in 
patients with prolonged QT interval [64,65].

6.4. Prognostic Tools
A CMR-based tool, known as the PE2RT score, has been 
developed to predict outcomes in TTS. This score, derived from 
a retrospective cohort of 79 patients, incorporates the presence 
of pericardial and/or pleural effusion, right ventricular systolic 
dysfunction, and/or intraventricular thrombi to predict mortality 
and complications [66].

6.5. Quality of Life and Recurrence
Long-term impairment of quality of life is a concern for many 
TTS survivors, affecting both functional status and emotional 
well-being. Physical impairment in TTS mimics that seen in 
heart failure with preserved ejection fraction (HFpEF), although 
the prevalence and underlying pathophysiology are not fully 
understood [35,41,43,57,67,68]. Recurrence rates of TTS are 
reported to be around 1.8% per patient-year. The RETAKO 
investigators found a 4% recurrence rate within the first year of 
follow-up, with recurrent episodes being more common in patients 
with no identifiable stressor [69].

7. Current Treatment Practices of Takotsubo syndrome
The treatment approach for TTS is largely based on non-randomised, 
retrospective or observational data and obeys to a "first, do no 
harm" (primum non nocere) order. Since there is no evidence 
based standardized treatment protocol, management strategies 
vary across institutions and countries. The 2018 international 
consensus document outlines a pragmatic, individualized treatment 
plan focusing on symptom severity and patient needs. This can be 
summarised in figure 2, discussed in the following section:

7.1. Management of Acute Heart Failure (AHF)
7.1.1. Mild AHF
Patients with mild symptoms require short-term monitoring. 
Treatment may include renin-angiotensin system inhibitors (RASi) 
and beta-blockers, unless contraindicated. Non-selective beta-
blockers are often preferred for their vasodilatory effects, although 
selective beta-blockers are recommended when left ventricular 
outflow tract obstruction (LVOTO) is present [2,12,70,71]. In 
cases of symptomatic LVOTO, hydration (if pulmonary congestion 
allows) and short-acting selective beta-blockers are recommended, 
while diuretics, vasodilators (e.g., nitrates), and intra-aortic balloon 
pumps should be avoided [70].

7.1.2. Moderate AHF
These patients should be monitored in a high-dependency unit, 
with diuretics as first-line therapy for symptom control.

7.1.3. Severe AHF or Cardiogenic Shock
Catecholamine or milrinone administration is generally avoided 
due to the risk of exacerbating the condition. Mechanical circulatory 
support is preferred, tailored to the patient's specific needs [70]. 
Patients with biventricular impairment may require extracorporeal 
membrane oxygenation (ECMO), while those with isolated left 
ventricular (LV) dysfunction may benefit from LV venting devices 
(e.g., intra-aortic balloon pump (expect for concomitant LVOTO), 
Impella, tandem heart or similar). Non randomized data support 
superiority of the Impella device [72,73].

7.2. Management of Arrhythmias and Thromboembolism
Medications or electrolyte disorders that may prolong QT 
interval are strongly discouraged. Tachyarrhythmia management 
is individualized. Direct current cardioversion and beta-blockers 
together with prompt anticoagulation when indicated are generally 
preferred. Temporary pacing can be considered in cases of 
symptomatic bradyarrhythmias. The implantation of permanent 
devices although not popular among TTS survivors [6,74], is 
generally not advised. The option of wearable automatic defibrillator 
can be considered for secondary sudden death prevention in rare 
cases waiting for cardiac function recovery and the completion of 
the diagnostic process. Systematic thromboembolism related to 
intraventricular thrombi more common due to the regional wall 
akinesia carries significant burden of morbidity, mortality and 
disability among TTS survivors. Anticoagulation treatment is 
generally advised in cases of severe LV impairment [70].

7.3. Long-Term Therapy and Recurrence Prevention
Despite the sympathetic overdrive in TTS, registry data have been 
inconsistent regarding the benefit of beta-blockers post-discharge. 
While studies like SWEDEHEART, Scotish and RETAKO found 
no significant benefit other studies showed improved outcomes 
with beta-blocker use especially in patients who presented with 
cardiogenic shock [13,75-78]. However, beta-blockers do not 
appear to reduce the risk of recurrence [17]. ACE inhibitors 
(ACEi) have been associated with better outcomes and reduced 
recurrence rates, supported by findings from the SWEDEHEART 
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registry [13,70]. However, the Scottish registry found a neutral 
impact of these therapies [76]. The role of statins is debated, with 
conflicting data regarding their benefit in TTS [79]. Antiplatelet 
therapy has not been related with improved prognosis and can 
be considered in patients that coronary artery disease is revealed 
[80]. On  the other hand, parenteral anticoagulation during 
hospitalization was found to be related with improved outcomes, 
likely reducing thromboembolic burden [13]. The BrokenHEART 
study is currently investigating the potential benefits of direct 
oral anticoagulant apixaban and adenosine infusion followed by 
dipyridamole administration for TTS patients [81].

In cases complicated by acute heart failure, it is reasonable that 

TTS management should align with standard heart failure (HF) 
guidelines. This includes considering foundational HF therapies 
like ARNI/RASi, MRAs, beta-blockers, and SGLT2 inhibitors, 
although there is still no robust, randomized evidence to support 
their use specifically in TTS. Since mental health seems to play 
a significant role in TTS, behavioural therapy is promising and 
increasingly recognized as part of the treatment approach [82].

Overall, TTS management remains a dynamic field with ongoing 
studies and evolving treatment strategies. A tailored approach 
considering the patient's specific clinical scenario is critical, given 
the variability in presentations and outcomes. 

 

Figure 1: Treatment approach in Takotsubo syndrome 
LVOTO: left ventricular outflow tract obstruction, RAS-i: renin-angiotensin system inhibitors, ARNI: angiotensin 
receptor/neprilysin inhibitor, SGLT-2i: sodium-glucose co-transporter-2 inhibitors, MRAs: mineralocorticoid 
receptor antagonists, IABP: intra-aortic balloon pump, ECMO: extracorporeal membrane oxygenation, EF: ejection 
fraction, AF: atrial fibrillation, CAD: coronary artery disease, HTN: hypertension, ACE: angiotensin converting 
enzyme 

Image created with biorender.com 

 

Conclusion 

Takotsubo Syndrome remains a puzzling cardiovascular condition. Its intricate pathophysiology likely 
involves the neuro-hormonal brain-heart axis, alterations in coronary vascular function, and 
inflammatory activation, yet it is still not fully understood. Once thought to be a benign disorder, it is 
now recognized as being associated with substantial morbidity and mortality, necessitating prompt risk 
assessment and effective preventive and therapeutic measures—both of which are currently lacking. The 
prognosis of TTS varies widely and is influenced by factors such as the nature of the triggering stressor, 
patient comorbidities like renal impairment, thyroid dysfunction, malignancies, neurological disorders, or 
diabetes, as well as the presence of complications. Management strategies currently focus on stabilizing 
acute complications through personalized care tailored to hemodynamic requirements, avoiding triggers 
like catecholamines, and cautiously using treatments such as beta-blockers and RAS inhibitors, despite 

Figure 2: Treatment Approach in Takotsubo Syndrome. Image created with biorender.com

LVOTO: Left Ventricular Outflow Tract Obstruction, RAS-i: Renin-Angiotensin System Inhibitors, ARNI: Angiotensin Receptor/
Neprilysin Inhibitor, SGLT-2i: Sodium-Glucose Co-Transporter-2 Inhibitors, MRAs: Mineralocorticoid Receptor Antagonists, IABP: 
Intra-Aortic Balloon Pump, ECMO: Extracorporeal Membrane Oxygenation, EF: Ejection Fraction, AF: Atrial Fibrillation, CAD: 
Coronary Artery Disease, HTN: Hypertension, ACE: Angiotensin Converting Enzyme.

8. Conclusion
Takotsubo Syndrome remains a puzzling cardiovascular condition. 
Its intricate pathophysiology likely involves the neuro-hormonal 
brain-heart axis, alterations in coronary vascular function, and 
inflammatory activation, yet it is still not fully understood. Once 
thought to be a benign disorder, it is now recognized as being 
associated with substantial morbidity and mortality, necessitating 
prompt risk assessment and effective preventive and therapeutic 

measures—both of which are currently lacking. The prognosis 
of TTS varies widely and is influenced by factors such as the 
nature of the triggering stressor, patient comorbidities like renal 
impairment, thyroid dysfunction, malignancies, neurological 
disorders, or diabetes, as well as the presence of complications. 
Management strategies currently focus on stabilizing acute 
complications through personalized care tailored to hemodynamic 
requirements, avoiding triggers like catecholamines, and 
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cautiously using treatments such as beta-blockers and RAS 
inhibitors, despite uncertain long-term benefits. Evidence remains 
mixed, particularly regarding the effectiveness of these therapies 
in preventing recurrence. While some studies suggest improved 
outcomes with ACE inhibitors, beta-blockers, anticoagulants, 
and statins, others show neutral results, highlighting the lack 
of consensus in post-discharge care. Until more definitive data 
becomes available, managing TTS will rely on vigilant patient 
monitoring, customized treatment approaches, and addressing the 
psychological factors that often play a critical role in this condition.
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