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Takotsubo syndrome (TTS) is an acute myocardial disease characterized by reversible 
left ventricular dysfunction, in the absence of obstructive coronary artery disease, 
caused by adrenergic overactivity and associated with non-negligible morbidity and 
mortality. Takotsubo syndrome, by far more frequent in women, who account for 9 
out of 10 cases, is generally triggered by intense psychoemotional stress. In men, 
TTS has different, though not yet fully defined, characteristics and clinical course. 
In fact, men have a higher prevalence of a physical trigger and comorbidities, such 
as bronchopulmonary or cerebral pathologies, diabetes mellitus, and malignant neo
plasms. The hospital course is burdened by a higher rate of cardiogenic shock and mor
tality. The long-term prognosis is also less favourable in men. Takotsubo syndrome in 
men characterizes a higher-risk phenotype, which requires close monitoring during 
hospitalization and careful surveillance during follow-up.

Over the last few years, takotsubo syndrome (TTS) has 
emerged as an important cause of acute reversible myo
cardial injury caused by transient left ventricular dysfunc
tion with a segmental distribution. This syndrome derives 
its name from the Japanese word which literally means 
‘polyp trap’, as the characteristic shape assumed by the 
left ventricle in end systole recalls the amphorae used in 
Japan to trap polyps. It has been described under different 
names in the literature over the years, including ‘broken 
heart syndrome’, ‘stress cardiomyopathy’, and ‘apical 
balloon syndrome’; however, no term accurately describes 
the heterogeneous ventricular appearance with which this 
syndrome can manifest.1 To date, consensus on nomencla
ture has not been reached, but the term ‘takotsubo’ is 
widely used in recognition of Japanese physicians who first 
described it.2 Its prevalence is currently estimated at 1–3% 
of all acute coronary syndromes (ACS) with which it shares 
common characteristics such as initial presenting symp
toms, electrocardiographic changes, and elevation of 
myocardionecrosis enzymes. Unlike ACS and cardiomyop
athies, TTS is generally characterized by a temporary im
pairment of left ventricular systolic function with 
complete recovery within 3 weeks.

Adrenergic hyperactivation plays a central role in the 
pathophysiology of TTS. The interaction between the hypo
thalamic–pituitary–adrenal axis, which can release large 
quantities of adrenaline and noradrenaline following stress, 
and the response of the cardiovascular system to the peak of 
catecholamines is crucial. From literature data, about 90% 
of affected patients are women, and 80% are over 50 years 
of age. Women over the age of 55 have a 10 times higher risk 
of developing TTS than men.3 Nonetheless, TTS should not 
be considered a gender disease, so much so that in recent 
years, there has been an increase in cases in males, in which 
the onset is more often associated with a physical trigger.3 In 
fact, a hallmark of TTS is its association with a previous 
stressful event. Initially, most of the triggers reported in
volved emotional trauma; later, an association with physical 
stress also emerged (especially in men), while in a third of 
cases, it occurs in the absence of a recognizable stressor. 
The triggers are mostly represented by traumatic emotional 
events, including mourning, interpersonal conflicts, fear, 
and panic. Sometimes, however, the triggering emotions 
may depend on happy events. Physical stressors can be 
related to medical conditions, such as acute respiratory 
failure, subarachnoid haemorrhage, stroke, pancreatitis, 
cholecystitis, pheochromocytoma, thyrotoxicosis, neoplasms, 
or related therapies (chemotherapy and radiotherapy). *Corresponding author. Email: natale.enrico@tiscali.it
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The use of sympathomimetic drugs such as dobutamine in 
provocative tests or isoproterenol in electrophysiological 
alterations can be a trigger.

It should not be underestimated that even the acute oc
clusion of a coronary artery can have a causal role in the 
development of TTS.4 In this regard, TTS can be divided 
into a primary form in which acute cardiac symptoms are 
the main reason for medical consultation and a secondary 
form in which the pathological event occurs in patients 
hospitalized for other medical, surgical, or psychiatric 
conditions. In the first case, the comorbidities can coexist, 
but they are not the cause of the catecholaminergic 
storm; in the second case, the sudden activation of the 
sympathetic nervous system and/or the increase of circu
lating catecholamines is the consequence of the primary 
pathologies or their treatment, determining the develop
ment of TTS.5,6 In this regard, it has been reported that pa
tients with secondary TTS are more frequently males and 
have a higher prevalence of in-hospital death than pa
tients with primary TTS.4 The most common symptoms 
of TTS are acute chest pain, dyspnoea, or syncope and 
therefore are difficult to distinguish from ACS. In patients 
with hospital-onset takotsubo, it may be diagnosed inci
dentally by new electrocardiogram (ECG) changes or in
creased markers of myocardionecrosis.

In relation to the above, men usually have atypical 
symptoms (tachycardia, hypotension), hidden by the 

underlying morbid condition.7 The ECG changes typical 
of this syndrome, such as ST-segment elevation (44% of 
cases), ST-segment depression (8%), left bundle branch 
block (5%), or T-wave inversion (41%), do not show differ
ent distributions in both sexes.3,7 As in ACS, the ECG shows 
a temporal evolution with resolution of the initial 
ST-segment elevation (if present), followed by progressive 
T-wave inversion and QT interval prolongation. Within 
days or weeks, the ECG should return to normal.7

Biomarkers also play an important role for diagnostic pur
poses; in fact troponin is generally elevated, but its in
crease is low in relation to the extent of left ventricular 
dysfunction; on the contrary, the values of brain natriuret
ic peptide (BNP) and NT-proBNP are disproportionately 
elevated, and the peak is observed 24–48 h after the acute 
presentation with normalization over months. These al
terations do not show significant differences in relation 
to gender or age at clinical presentation, although a lower 
troponin value at onset may indicate a more favourable 
prognosis.

Regarding the echocardiographic features, the preva
lence described in the literature of the four commonly en
countered subtypes does not change between the two 
sexes. Indeed, the apical form with a-dyskinesia of the 
mid-apical segments and basal hypercontractility remains 
the most frequent (80% of cases); the mid-ventricular vari
ant has a prevalence of 15% that, with basal akinesia, 

Figure 1 Diagnostic algorithm of takotsubo syndrome. *The InterTAK Diagnostic Score did not include patients with pheochromocytoma induced takotsubo 
syndrome in which atypical pattern are more frequently noted. °Except in lead aVR.
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remains an exceptional finding (<5%). Forms of TTS with 
focal involvement, mostly of the anterolateral wall, are 
also described, making it difficult to differentiate TTS 
from ACS and myocarditis without resorting to cardiac 
magnetic resonance imaging. In about one third of pa
tients, the dysfunction is biventricular with involvement 
of the right ventricle as well. In most variants, left ven
tricular dysfunction affects more than one territory of dis
tribution of a coronary vessel, generally with a 
circumferential trend in the absence of ‘culprit’ lesions 
on angiography.7 The operative model proposed in the 
international consensus document on TTS7 states that pa
tients with ST-segment elevation should undergo urgent 
coronary angiography with left ventriculography to rule 
out acute myocardial infarction (AMI). In patients without 
ST-segment elevation, the use of the InterTAK diagnostic 
score may be considered (Figure 1).

The InterTAK diagnostic score was developed from the 
international takotsubo registry, and since the female 
gender is prevalent, this is the component of the ‘score’ 
that gives the highest score of all (25 points).3,8 An 
InterTAK score <70 points suggests a low to intermediate 
probability of TTS, while a score >70 indicates a high prob
ability of TTS. Patients with low probability should under
go coronary angiography with left ventriculography, while 
in patients with high probability, a decision should be 
made according to the result of transthoracic echocardi
ography. In the absence of the apical circumferential pat
tern on the echocardiogram, coronary angiography is still 
recommended. In general, in stable patients with an ap
ical pattern, coronary computed tomography is preferable 
to rule out coronary artery disease. In unstable patients, 
the typical complications of TTS, such as left ventricular 
outflow tract obstruction, must be investigated, and both 
echocardiography and coronary angiography are essential 
to rule out AMI with certainty. The association between un
damaged coronary arteries and apical pattern, in the ab
sence of markers suggestive of acute myocarditis (signs or 
symptoms of viral infection, increased C-reactive protein 
or erythrocyte sedimentation rate, or presence of pericar
dial effusion), indicates TTS as the most likely diagnosis; ki
netic recovery on echocardiographic follow-up will confirm 
the diagnosis. In the presence of markers of acute myocar
ditis, cardiac magnetic resonance imaging is recommended 
to confirm or exclude the diagnosis.7

Although TTS is a reversible condition with a benign 
medium- and long-term prognosis, the in-hospital acute 
phase is associated, in a fifth of cases, with major even 

fatal complications such as acute heart failure, left ven
tricular outflow obstruction, cardiogenic shock, ventricu
lar tachycardias, and left intraventricular thrombosis. 
Therefore, early risk stratification at the time of diagnosis 
is important, allowing for adequate clinical management 
of the patient. Parameters that predict an unfavourable 
outcome are physical trigger, acute neurological or psychi
atric illness, initial troponin >10 times the upper refer
ence limit, and left ventricular ejection fraction at 
diagnosis <45%.3 In addition, men have up to three times 
higher rates of death and major adverse cardiac and cere
brovascular events than women (8.4% vs. 3.6%, P < 0.0001) 
and more often have an underlying critical illness that con
tributes to the increased mortality.9 From a prospective 
study that enrolled 82 patients hospitalized for TTS from 
January 2008 to December 2015, male gender and physical 
trigger as the underlying causes were independent risk fac
tors for in-hospital mortality.10 Gender may also play a role 
in the follow-up; in fact in the study by Stiermaier et al.,11

male gender, Killip Class 3 or 4 at admission, and diabetes 
mellitus were identified as independent predictors of long- 
term mortality in patients with TTS. In this regard, from the 
analysis of patients enrolled in the German Italian Spanish 
Takotsubo international multicentre registry, men with 
TTS were younger but with a higher prevalence of co
morbidities (diabetes mellitus 25% vs. 19%; P = 0.01; pul
monary disease 21% vs. 15%; P = 0.006; malignancies 25% 
vs. 13%; P < 0.001) and physical triggers (55 vs. 32% P <  
0.01), compared with women (Table 1). Furthermore, sur
vival analysis showed a higher mortality rate in men, both 
during the acute phase and after 60 days.12

Amongst patients who survive the initial event, the re
currence of TTS has been reported in approximately 5% 
of cases; the second event can mostly occur between 3 
weeks and 3.8 years after the first.5,7,13,14 Recurrent TTS 
affects both men and women and can occur in any age 
group. Although TTS recurrences in several variants are re
ported, a detailed review of published cases and clinical 
experience suggest that generally TTS recurrences occur 
in the apical pattern.7

Regarding therapy, there are no randomized clinical 
trials supporting a specific treatment of TTS, either in 
the acute phase or in the follow-up. The therapeutic strat
egies are based on clinical experience and on the manage
ment of possible complications such as heart failure, 
arrhythmias, and cardiogenic shock. In the presence of 
ventricular dysfunction, angiotensin-converting enzyme 
(ACE) inhibitors or angiotensin receptor blockers (ARBs) 
and beta blockers should be indicated. In the most severe 
cases with cardiogenic shock, the use of catecholamines 
should be avoided, but levosimendan and possibly mech
anical aids can be used.7,15

In conclusion, early risk stratification remains the main 
tool for promptly choosing the appropriate treatments and 
for managing any complications. Although TTS is more 
common in women, it is characterized by a distinct high- 
risk phenotype in men that requires close hospital moni
toring and close long-term follow-up.
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Table 1 Comparison of different variables between males 
and females in takotsubo syndrome

Gender difference in takotsubo syndrome

Variable Males Females

Age Younger Older
Comorbidity More Less
Prevalent trigger Physical Emotional
Cardiogenic shock Higher Lower
In-hospital mortality Higher Lower
Long-term mortality Higher Lower
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