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1. Introduction

   Tako-tsubo cardiomyopathy is a rare, acute, reversible 
cardiac dysfunction. It is connected with an intense physical 
or emotional stress trigger, mimicking acute coronary 
syndrome and is also known as “stress cardiomyopathy”, 
“apical ballooning syndrome” or “broken heart syndrome”. 
It was first described and named in Japan in 1991 by 
Sato and Dote[1], but it is also increasingly recognised in 
other countries. “Tako-tsubo” is the Japanese word for 
an octopus fishing trap-it describes the characteristic 
pattern of the left ventricular walls’ motion abnormalities 

observed in echocardiography. Tako-tsubo cardiomyopathy 
occurs in the 0.7%-2.5%[2] cases of patients hospitalized 
with suspected acute coronary syndrome, it mostly affects 
postmenopausal women. The most common symptoms are: 
chest pain, electrocardiographic changes suggesting ST-
segments’ elevation acute coronary syndrome (STEMI), mild 
elevation of cardiac enzymes, reversible apical systolic 
left ventricular dysfunction in echocardiography and the 
absence of obstructive coronary disease in angiography. 
This study is to assess the clinical features and diagnostic 
findings among the patients with the tako-tsubo syndrome 
treated in our centre-during the period of 18 months. 

2. Materials and methods

  From the group of 730 patients, who were admitted 
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to our centre during the period of 18 months, with the 
suspected acute myocardial infarct (STEMI or NSTEMI), we 
selected the group of ten patients, who fulfilled following 
diagnostic criteria:  no significant coronary artery disease in 
angiography, new electrocardiographic changes (ST-segment 
elevation or T-wave inversion) and transient akinesis or 
dyskinesis of the left ventricular wall with its characteristic 
pattern in echocardiography. 
  For each patient we assessed: clinical characteristic, 
symptoms, previous medical history including coronary 
disease risk factors, 12-leads electrocardiography (ECG) 
performed on consecutive days of hospitalization and 
laboratory tests including cardiac biomarkers: troponin 
T (TnT) and myocardial creatine kinase (CK-MB).  All 
patients underwent coronary artery angiography at the 
day of admission and trans-thoracic echocardiography 
twice during the hospitalization. We determined the 
presence of preceding stress trigger and established the 
occurrence of anxiety and depression in the study group 
using psychological tests: Depression Beck Scale and The 
Hospital Anxiety and Depression Scale (HADS). All patients 
were managed according to the treatment guidelines for an 
acute coronary syndrome and received aspirine, clopidogrel, 
cardioselective 毬-blocker, statin and angiotensin-
convertin enzyme inhibitor during the hospitalization and as 
a recommendation at the discharge. 
  We also assessed the most important clinical data (cardiac 
death, recurrence of symptoms) in the two months follow-up 
period using the phone-call interview. 
  Statistic data are expressed as the arithmetic mean with 
standard deviation, the ejection fraction in echocardiography 
variability was estimated using T-student test. 

3. Results

  We evaluated 10 from the total group of 730 patients who 
were admitted to our centre during the period of 18 months 
period due to acute myocardial infarct (STEMI or NSTEMI). 
This group of patients with the tako-tsubo cardiomyopathy 
states for 1.37% patients with acute coronary syndrome 
and 2.64% patients with ST-segment elevation infarct (379) 
hospitalised in our centre in the corresponding period. 
The study group consisted of 10 women aged from 43 to 81 
years old, with a mean (62.7依11.53). The predominant first 
syndrome was retrosternal pressure-like pain (9 patients 
-0.9), one patient reported dyspnoea. The prevalence of 

additional diseases and the risk factors of coronary artery 
disease were: 0.8 for hypertension; 0.5 for hyperlipidemia; 
0.1 for diabetes mellitus and 0.2 for smoking habit (Figure 1).

Figure 1. Atherosclerosis risk factors in patients with the tako-tsubo 
cardiomyopathy.

  Clinical findings-the initial electrocardiogram showed ST 
elevation among all patients with negative T-waves in 4 (0.4) 
of 10 cases. During further hospitalization these changes 
were followed by T-wave inversion among all, pathologic 
Q waves in 3 (0.3) and prolongation of QT interval in 2 (0.2) 
of 10 cases. The initial troponin T level (TnT) was mildly 
elevated among all patients - the mean value was (0.46依0.52) 
ng/mL (normal range < 0.014 ng/mL) with a maximum rise to 
(0.83依0.83) ng/mL. The myocardial creatine kinase (CK-MB) 
at the admission was elevated (> 26 U/L) in 6 (0.6) cases. All 
patients had an immediate coronary angiography at the day 
of admission, which revealed no significant coronary artery 
disease. Echocardiography performed in 24 h after admission 
revealed characteristic heart walls’ motion abnormalities 
among all patients and the reduced (<55%) ejection fraction 
with the mean (42.0依6.7)% (with the range of 33%-54%). 
Follow-up echocardiogram was carried out after 3 to 7 days, 
it proved the reduction of abnormalities with the normal (7 
cases) or improved ejection fraction - mean (58.0依7.4)% (with 
the range of 48%-69%). Those two results differ significantly 
(P<0.05).  
  Seven (0.7) patients reported preceding stress-in two 
cases it was a physical stress (exacerbation of chronic lung 
disease, an injury and operation of extensor muscle of the 
right thumb), and in six cases-an emotional stress (a family 
member suicide-two cases, or death due to chronic disease 
-two cases; an argument with husband-one case; pregnant 
daughters’ hospitalization-one case). One patient had both 
emotional and physical stress trigger. Three patients (0.3) did 
not report stressful situation (Table 1). 
  None of patients had previous history of depression, 
one suffered from anxiety disorders. Psychological tests 
(Depression Beck Scale and The Hospital Anxiety and 
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Depression Scale - HADS) revealed the 0.7 occurrence of 
depression or anxiety disorders. 
  None of patients presented severe complications in an 
acute phase of illness, such as pulmonary oedema or 
cardiogenic shock and there were no in-hospital or two 
month follow-up period death. There was one case (0.1) of 
recurrence of tako-tsubo syndrome after 18 months. 

4. Discussion

4.1. Epidemiology

  The prevalence of the tako-tsubo cardiomyopathy in 
different studies is estimated as 0.8%-2.5% among patients 
who were admitted to the hospital with the suspected acute 
coronary syndrome[2]. It usually affects women (86%-100%) 
especially postmenopausal-the mean age is from 62 to 75 
years old[3]. The cause of higher incidence of TTC in this 
group is not explained, the gender-related differences in 
response to catecholamines and influence of sex hormones 
are possible[4,5], but the clinical symptoms and outcome 
do not differ depending on the gender[6], The estimated 
prevalence of this syndrome in our Centre was 1.37% of 
patients with an acute coronary syndrome and 2.64% of 
patients with ST-segment elevation infarct, all were women 
aged 43-81 years with a mean age of 62.7 years.  

4.2. Aetiology

  Tako-tsubo cardiomyopathy results from the severe 

emotional (33%-45%, 0.5 in our study) or physical (17%-
22%, 0.2 in our study) stress[7] - for example death or the 
funeral of a family member, diagnosis of a severe illness, 
quarrelling, financial loss, public presentation, important 
meeting, acute physical disorder, surgery or medical 
examination, acute pain etc[3]. In about one-third (0.3 in our 
study) of patients no preceding stressor can be indentified, 
which does not exclude the TTS diagnosis[8]. Physical stress 
trigger is more frequent among men than women (30% vs 
57%), while women more often report emotional stress trigger 
or no stress trigger[6]. The direct aetiology and pathogenesis 
of this syndrome remain unknown, the following potential 
mechanisms are proposed: excessive sympathetic 
stimulation, ischemia due to epicardial coronary arterial 
vasospasm, direct injury of myocytes by catecholamines, 
sympathetically mediated microcirculatory dysfunction[7]. 
  In most cases concomitant diseases are present - 
hypertension in up to 76% (0.8 in our study), hyperlipidemia 
in up to 57% (0.5 in our study) and diabetes mellitus in 12% 
(0.1 in our study) of the patients[3].
  The range of both positive and negative emotional stress 
triggers among patients with the tako-tsubo cardiomyopathy 
is very wide - it includes such situations as acute psychosis, 
insomnia, family member death, excessive alcohol 
consumption, public presentation, quarrelling, appointment 
or even travelling[3,9]. There is also the impact of mood 
disorders such as anxiety and depression investigated. 
Vidi[10]  reported 21% and Mudd[11] -40% (significantly higher 
than in acute coronary syndrome group) prevalence of mood 
disorders in the tako-tsubo patients group-in our there was 
0.7 occurrence of depression or anxiety disorders. Authors 

Table 1.
Clinical characteristics of patients with the tako-tsubo cardiomyopathy.
Patient Sex Age(y) Symptoms Stress triger Troponin T 

(ng/mL) at the 
admission

Troponin T (ng/
mL) maximum 
growth

CK-MB (U/
L )  a t  t h e 
admission

CK-MB (U/
L) maximum 
growth

Initial EF Follow-up EF

1 Female 81 Chest pain Granchild suicide 1.900 1.900 70 70 50% 59%
2 Female 63 Chest pain Nice suicide 0.718 0.718 33 33 48% 48%
3 Female 61 Chest pain ND 0.374 0.374 35 35 42% 65%
4 Female 53 Chest pain A r g u m e n t  w i t h 

husband
0.371 0.371 26 26 42% 69%

5 Female 43 Chest pain ND 0.018 0.020 12 18 54% 61%
6 Female 59 Dyspnoea Severe exacerbation 

of COPD
0.055 0.072 36 36 35% 52%

7 Female 76 Chest pain ND 0.527 0.775 32 35 42% 60%
8 Female 69 Chest pain Death of mother 0.437 1.230 24 26 36% 66%
9 Female 59 Chest pain Death of husband + 

orthopedic surgery
0.219 0.493 13 26 33% 55%

10 Female 63 Chest pain Pregnant daughters’ 
hospitalization

0.081 2.730 30 146 42% 48%

Abreviations: COPD - chronic obstructive disease, EF - ejection fraction, ND - not determined.
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suggest that those patients may develop higher levels of 
catecholamine during stress or have increased sensitivity to 
catecholamine stimulation. 

4.3. Clinical features

  Tako-tsubo cardiomyopathy in its symptoms and diagnostic 
findings (electrocardiography, biochemical markers) usually 
mimics an acute ST-elevation myocardial infarction 
(STEMI), but these patients have no coronary artery stenosis. 
The clinical profile is very similar for male and female 
patients[6], and the most common symptoms are - sudden 
onset retrosternal chest pain, dyspnoea, sometimes syncope. 
In the acute phase additional manifestations connected 
with complications such as pulmonary oedema, cardiogenic 
shock or arrhythmias may occur[4], but the disease is self-
limiting. 

4.4. Diagnostic findings. 

  Most of patients require an urgent coronary angiography 
to exclude the acute coronary syndrome - it reveals no 
significant coronary artery stenosis. Coronary spasm may be 
observed[3].
  In ECG the most common finding is ST-segment elevation 
(<2 mm) that may be present only for several hours and 
is followed by T-wave inversion especially in anterior 
precordial leads (V1-V3) which may persist for months[3,5]. 
The following changes may also be present: prolongation of 
the QT interval, loss of R wave progression, prolonged PR 
interval, pathologic Q waves[7]. Electrocardiography has no 
predictive or differentiate value. 
  In echocardiography a particular shape of the left ventricle 
walls’ motion abnormalities are observed-apical akinesis 
or dyskinesis with hyperkinesis of the basal area, these 
abnormalities extend over the area supplied by one coronary 
vessel. Other echocardiographical findings are: reduced 
left ventricular ejection fraction and systolic dysfunction, 
apical ballooning with abnormal wall motion of the mid and 
distal left ventricle[3,7]. The normal myocardial function in 
echocardiography restores to normal within few weeks. 
  Biochemical markers such as myocardial creatine kinase 
and troponin T are normal or slightly elevated. Serum 
concentration of NT-pro-BNP is often elevated and is 
regarded to be an useful prognostic factor (low values at the 
admission are related to favourable prognosis)[5].
  The MAYO Clinic considerating available data on the most 
important clinical features of TTC proposed the following 
diagnostic criteria[12]: 

  1. Transient hypokinesis, akinesis, or dyskinesis of 
the left ventricular mid segments with or without apical 
involvement; the regional wall motion abnormalities extend 
beyond a single epicardial vascular distribution; a stressful 
trigger is often, but not always, present.
  2. Absence of obstructive coronary disease or angiographic 
evidence of acute plaque rupture.
  3. New electrocardiographic abnormalities (either ST-
segment elevation and/or T-wave inversion) or modest 
elevation in cardiac troponin.
  4. Absence of: pheochromocytoma, myocarditis.
  All the criteria must be fulfilled. Moreover some authors 
suggest that the additional features to suspect TTC are 
- the age of onset usually > 60 years with strong female 
predominance, mildly elevated creatine, myocardial wall 
motion abnormalities return to normal in few weeks[5,13].  The 
last criterion is also emphasized by the authors from MAYO 
Clinic as the important factor to confirm the diagnosis. The 
persistence of the left ventricle wall motion abnormalities 
after 6-8 weeks should prompt the search of another 
causes[12].
  Exclusion criteria are: recent head trauma, intracranial 
bleeding, phaeochromocytoma, acute myocarditis and 
hypertrophic cardiomyopathy[3,4].

4.5. Therapy

  The treatment method depends on clinical condition and 
is mostly based on symptomatic supportive management. 
In the early phase it is equal to the one used for patients 
with acute myocardial infarction including 毬-blockers, 
which should be also given in chronic phases as it may help 
to prevent recurrences. Complications such as pulmonary 
oedema, cardiogenic shock or malignant arrhythmias require 
additional usual treatment. The usage of catecholamines and 
nitrates should be careful because those substances may 
enlarge the hemodynamic failure. For prevention of acute 
thrombus formation low molecular weight heparin should be 
considered[3,5].

4.6. Prognosis

  Prognosis in patients with the tako-tsubo cardiomyopathy 
is thought to be favourable, although the long-term prognosis 
is unknown. The dysfunction of myocardium is reversible 
-patients present clinical and echocardiographical 
improvement in few weeks. The left ventricular ejection 
fraction restores to normal within (6依3) days (we recorded 
the normalisation of reduced ejection fraction in 7 of 10 
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patients within 7 days), and the echocardiogram normalizes 
in 4 to 8 weeks[3,7]. Possible complications in early phase 
are: pulmonary oedema, cardiogenic shock, heart failure, 
ventricular thrombus, left ventricular rapture or malignant 
arrhythmia[3,14]. The in-hospital mortality rate in different 
studies is estimated as 1%-8%, none in our study[3]. 
  Recurrence rate has been described as 2.7%-8.0% 
patients[5]  and up to 10% in other studies[8] - in our group 
there was one case (0.1) of recurrence of the tako-tsubo 
syndrome after 18 months.
  Singh et al[15] in the recent study analysed the data from 
2120 TTC patients and investigated the impact of male 
gender, advancing age and the secondary tako-tsubo 
episode. The in-hospital mortality rate among patients 
with TTC was 4.5%, 38% of deaths were directly related to 
TTC complications and rest to the underlying noncardiac 
conditions. Male gender and the secondary TTC episode 
were associated with higher mortality rate. The mean age of 
fatal-outcome patients was higher when compared to the 
total population (72依7) vs (65依7) years. Those observations 
highlight the importance of a proper differentiation between 
ACS and TTC patients.
  In conclusion it is important to take into account the tako-
tsubo cardiomyopathy as a differential diagnosis in patients 
with clinical features of myocardial infarct (especially 
post-menopausal women) in the absence of coronary 
artery stenosis in angiography. Despite the increasing 
awareness of the condition, TTC is often misdiagnosed as 
the myocardial infarct. The differentiation of those acute 
diseases implies an important difference both in the early 
and long-term prognosis. The diagnostic outcome should 
include angiography and echocardiography, which needs to 
be repeated in order to confirm the diagnosis.
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