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The first description

Was in 1990 by Sato 
and colleagues from 

Hiroshima General Hospital
“Octopus trap”   … a reference to the 

ballooning shape of 
left ventriculography
during an attack.

Various names have been 
used to describe the acute 
appearance now classically 
described as a ‘Takotsubo 
Cardiomyopathy’ or 
‘Takotsubo Syndrome’

European Heart Journal (2016) 37, 2806–2815



Studies and 
respective 

timeline in the 
literature

Mod., Bossone E et al. Dialogues in Cardiovascular Medicine, 2014

The enormous interest in this disease is best reflected by the increasing
numbers of publications on TTS during the last years.. 
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Lyon AR, EJHF 2016  

1.

2.

3.

Clinical subtypes: primary and secondary

* In pts
already
hospitalized
for another
medical, 
surgical, 
anaesthetic, 
obstetric, or 
psychiatric
condition.

*



• 90% women (90% post-menopausal)
• Triggers (70%) 
• Typical: apical akinesia [ballooning]                                       

and hypercontractile base
• Atypical: midventricular akinesia, basal                                 

and focal
• 90% an acute completely reversible HF syndrome (4-53 days) 
• No relevant CAD
• New ECG abnormalities, > modest cardiac troponin
• No Pheochromocytoma, Hypertrophic CMP, Myocarditis
• > BNP e NT-ProBNP during the acute phase

• Catecholamine theory
• Mimics symptoms of ACS 

Takotsubo’s Clinical Review

Akashi Y, et al. Circulation, 2008
Lyon AR, EJHF 2016  

• Myocardium toxicity
• Stunning
• Decreased inotropic activity
• Ballooning
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2. Is TTS a novel form of an ACS?

1.



Luscher TF., European Heart Journal (2016) 37, 2816–2820



… has to be regarded as a clinical entity with a potentially 
complicated clinical course similar to patients with ACS.

… although has long been considered a benign disease with a 
good prognosis, severe complications may occur.

Schneider B, Dialogues in Cardiovascular Medicine, 2014



Survival Curves for Stress Cardiomyopathy Patients Vs That
Expected in the General Population

Kaplan-Meier survival curves for 
136 ptswith stress cardiomyopathy
(solid red line) compared with that
expected in an age and sex matched
general population from Minnesota 
(broken blue line).

Sharkey SW et al. J Am Coll Cardiol 2010

TTS  Mortality rate is higher than the expected mortality in the general population



Templin C., et al. N Engl J Med 2015; 373:929-938

Conclusions: Our study demonstrates that takotsubo (stress) cardiomyopathy
represents an acute heart failure syndrome that is associated with a risk
for adverse events (with substantial morbidity and mortality).

Methods: … a consortium of 26 centers in Europe and the United States 
(1.750 pts), was established to investigate clinical features, prognostic 
predictors, and outcome of TTC cardiomyopathy. Pts were compared with age 
and sex-matched pts who had an ACS. 

Background: The natural history, management, and outcome of takotsubo
(stress) cardiomyopathy are incompletely understood.

The International Takotsubo Registry



Kaplan–Meier Estimates of 10-Year Outcome Events

Templin C., et al. N Engl J Med 2015; 373:929-938

Long-term follow-up revealed a rate:

• Death any cause             (5.6% pts-year) 
• MACCE                            (9.9% pts-year)

The rate of MACCE was significantly elevated in the first
30 days after admission (7.1%)



TTS pts with preceding pleasant events were compared
to those with negative emotional triggers from the 

International Takotsubo Registry.• Of 1750 TTS pts, we identified a total of 
485 with a definite emotional trigger 
(27.7% pts)

• Of these, 4.1% (n. 20) presented with 
pleasant preceding events and 95.9% 
(n. 465) with unequivocal negative 
emotional events associated with TTS.

• Clinical presentation of pts with ‘happy 
heart syndrome’ was similar to those 
with the ‘broken heart syndrome’
including symptoms such as chest pain 
[89.5% (17/19) vs. 90.2% (412/457), P = 
1.0]. Similarly, electrocardiographic 
parameters, laboratory findings, and 1-
year outcome did not differ.

InterTAKRegistry: Methods and Results

TTS can be triggered 
by not only negative 
but also positive life 

events



6%

… rischio di complicanze
legate all’insufficienza cardiaca nella

fase acuta non tascurabile.
G Ital Cardiol 2012;13(1):59-66



Schneider B, 
Dialogues in Cardiovascular Medicine, 2014

A variety of serious
complications may occur
during the acute clinical
course in up to 
52% of the patients

Stunning

Ipercontrattilità
basale

LVOTO
(Left 

Ventricular
Outflow

Tract
Obstruction)



• Systolic heart failure is the most common complication in the acute phase, 
occurring in 12% to 45%.

• Independent predictors: > age, low EF on presentation, > troponin levels and a 
physical stressor. 

• Mechanical ventilation, inotropic support, and IABP had been required in a 
substantial number of cases, respectively 28%, 38%, and 17%. 

Acute heart failure

Schneider B, Dialogues in Cardiovascular Medicine, 2014
Madhavan M,  JACC, 20111



Cardiogenic shock

Schneider B, Dialogues in Cardiovascular Medicine, 2014

• The prevalence ranging from 6% to 20%
• Primarily due to acute LV dysfunction, may be aggravated

by: 
1. Right ventricular involvement
2. LVOTO 
3. Acute mitral regurgitation

• The mortality is high (between 17% and 30%), but appears 
to be lower than the reported 40% to 62% mortality in 
reperfused STEMI, due to the early spontaneous reversibility of 
LV dysfunction in TTC

• Repeat echocardiography plays an important role in 
determining the exact mechanism of cardiogenic shock in each
patient in order to apply an appropriate therapy



Incremental Prognostic Value of Echocardiography

Citro R et al J Am Coll Cardiol Img 2014

Conclusions: Echocardiographic parameters provide additional information 
compared to other variables routinely used in clinical practice to identify patients at 

higher risk of hemodynamic deterioration and poor in-hospital outcome               
(1. acute mitral regurgitation, 2. LVOTO), allowing prompt institution of appropriate 

pharmacological treatment and adequate mechanical support. 



Acute mitral regurgitation

Izumo M et al, Circ Cardiovasc Imaging,  2011

• Is another potentially serious complication
occurring in 14% to 25% 

• Two independent mechanisms:

1. Systolic anterior motion of the mitral valve with dynamic LVOTO
2. Apical tethering of the apparatus

Early improvement of 
acute mitral regurgitation

can be observed in 
conjunction with 
normalization EF 



• Dynamic intraventricular pressure 
gradient, due to stunning apical
segments and hypercontraction
basal.

• LVOTO with gradients ranging from 20 
to 140 mm Hg in 10% to 25%, often
accompanied by mitral regurgitation.

Left ventricular outflow tract obstruction

Schneider B, Dialogues in Cardiovascular Medicine, 2014

• Hypotension  and cardiogenic shock are more frequent.

• Use of inotropic drugs or nitrates may aggravate LVOTO whereas
b -blocker treatment < the gradient.

• Normally, the outflow tract obstruction resolves spontaneously over a few
days.



Other severe complications

• Pericardial effusion 
(pericardial tampanade requiring 
pericardiocentesis is rare) 

• Ventricular wall rupture 
(observed in less than 1% of 
cases)

• Thrombus formation



1. La questione relativa all’incidenza di aritmie cardiache è stata
ignorata nei primi studi, dove il termine “arrhythmias” veniva 
raramente preso in considerazione.

2. I dati risultavano sottostimati e le aritmie ventricolari letali 
non venivano riconosciute come prima manifestazione 
clinica.



FA 4.7%, BAV 2.9%, FV 2.2%, TVS 1.2%, TVNS 1%



Nault MA, et al. Anatol J Cardiol 2007



Editorial Comment: Rotondi F, et al Anatol J Cardiol 2007

• The intracellular myocyte calcium overload may be responsible for myocyte
dysfunction and for QT prolongation and cardiac arrhythmias

• An increased concentration of catecholamines has an important pathogenetic
role in TTS, the use of beta-blockers would theoretically reasonable, despite the 
absence of large randomized trials

• Prolongation of the QT interval is very frequent and the combination with 
another condition associated with the QT prolongation (drugs, hypokalemia, 
hypomagnesemia, hypocalcemia) could adversely affect clinical outcome

• The prevention and treatment of life-threatening arrhythmias should be based on 
elimination of all the causes that increase the risk of long QT



13. X. 2016





Evoluzione delle anomalie dell’ECG a 12 derivazioni 
durante l’ospedalizzazione

A: Blocco di branca sinistra di nuova insorgenza al ricovero 
B: Precoce normalizzazione dell’ECG nel Cath-Lab
C: Inversione onda T con prolungamento QTc in 2°giornata 
D: Inversione onda T e normalizzazione del QTc dimissione

Di Cori A., Bovenzi F., et al. G Ital Cardiol 2010



A cut-off of acute phase QTc > 500ms is a potential risk
predictor for the development of TdP

(sensitivity 82%) (specificity 85%)



Take Home Message (from Sato)

Ghadri JR, et al. Heart, 2014

Demolendo alcuni dogmi di benignità, tipici di una Medicina di Genere 
rimasta per anni disattesa, oggi sappiamo che in più del 50% delle TTS il 
decorso clinico presenta una serie di complicanze per le quali è 
opportuno identificare precocemente i casi a più alto rischio: 

 età > 75 anni
 > BNP e NT-proBNP
 QTc > 500 msec
 IM
 LVOTO
 Persistente della disfunzione VS

Sato: Tako-tsubo-like left ventricular dysfunction
due to multivessel coronary spasm. In: Kodama K, 
Haze K, Hori M, eds. Clinical Aspect of Myocardial 
Injury: From Ischemia to Heart Failure. Tokyo: 
Kagakuhyoronsha Publishing Co.; 1990 -1991. 
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