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MINICORSO	IMAGING	NON	INVASIVO	

Malattie	del	miocardio	e	del	pericardio	

Cardiomiopatia	da	stress	(Tako-Tsubo):	tra	mito	e	realtà



History

Cebelin & Hirsch introduced the term “stress cardiomyopathy”. They found on autopsy contraction-band 
necrosis in victim of homicidal assault without sustaining internal injuries.  

1980

A case report of the Massachusetts General Hospital described a patient who developed heart 
failure as a result of severe emotional stress (NEJM 1986)

1986

Iga et al. reported a case of pheochromocytoma with reversible left ventricular (LV) dysfunction and 
concluded that high catecholamine concentrations can directly damage the myocardium.

1989

Sato et al. First described this reversible condition as “takotsubo-like LV
dysfunction”. 

1990

Pavin et al. revived the term “stress cardiomyopathy”. Emotional stress might cause LV dysfunction 
in the absence of myocardial ischemia. 

1997

Brandspiegel HZ et al. A broken heart. Circulation 1998 98:13491998



Sharkey	SW	et	al.	JACC	2011

75 individual descriptive names !!

……as of October 12, 2012, there are 1,450 entries in PubMed 
retrievable using the inquiry term “Takotsubo syndrome”





Tako-Tsubo Myths

Female sex

Emotional
Trigger

Normal
coronary artery

Apical
ballooning

Only left
ventricle

Cardiomyopathy

Good prognosis



Citro et al. Int. Journal of Cardiol. 2016

Female sex	(post-menopausal)

Citro et al. JACC Imaging. 2014



Male	vs	Female

Variables Male Female P	value

Age,	yy 68.0 ± 15.6 69.2	± 11.04 0.496

Apical form,	n 89% 91% 0.678

Identifiable Trigger 75% 77% 0.716

Emotional Trigger 36% 55% 0.016

Major	Cardiac Events 21% 20% 0.934

LVEF 37.08	± 6.9 36.55	± 7.1 0.659

Overall complications 21% 22% 0.544

Hypertension 50% 62% 0.132

Diabetes 9% 11% 0.734

Hypercholesterolemia 27% 38% 0.147

Coronary artery disease 16% 18% 0.758

Unpublished data



Citro et al. JAGS 2012

An	identifiable trigger	events was detected in	72	to	82%	of	patients with	TTS
An	emotional trigger	is identified in	53	to	58	%	of	cases

Age







Coexistent significant coronary artery narrowing in about 10% of pts. 
Non culprit lesion!

Normal coronary artery



Apical ballooning



TTS: LV Phenotype



A B C

Citro	R,	Heart	Failure	Clinics	2013

APICAL	SPARING MIDVENTRICULAR
BALLOONING

BASAL
BALLOONING

TTS: LV Phenotype



Int. Journal of Cardiol. 2016

424	pts	(mean	age	69.1±11.5	yrs;	female	92.2%)	with	diagnosis	of	TTS	:	57	patients	(13.4%)	with	RV	involvment

RVi was	identified	by	the	detection	of	severe	
akinesia	or	dyskinesia,	localized	exclusively	at	
the	apical	and/or	mid	RV	segments	
(biventricular	ballooning),	with	sparing	of	the	
basal segments (“reverse	McConnell's sign”)

Right	ventricular involvment in	TTS



Independent	Impact	of	RV	Involvement	on
In-Hospital	Outcome	of	Patients	With

Takotsubo Syndrome

Citro	R.	et	al.	JACC	Imaging 2015

Only left ventricle



Citro et al. Int. Journal of Cardiol. 2016

Patient	who	developed	Acute	HF	
during	hospitalization

Patient	without	complications	during	
hospitalization

Right	ventricular involvment in	TTS

TAPSE	:	12	mm TAPSE	:	24	mm



Is a	Cardiomyopathy?

……….more	syndrome than cardiomyopathy……….
….sindrome perché non è identificabile una forma paradigmatica ma piuttosto un
fenotipo clinico comune nel quale probabilmente convergono molteplici processi
fisiopatologici.
Vi sono altresì diversi motivi che non giustificherebbero l’adozione del termine
cardiomiopatia:
1) la restitutio ad integrum del miocardio disfunzionante nella fase acuta con il

conseguente recupero completo della funzione contrattile a distanza
2) le evidenze fisiopatologiche che sono più a favore di una disfunzione del

microcircolo coronarico, attraverso vari meccanismi aventi in comune un
aumento di attività delle catecolamine, che a favore di una malattia primitiva
del muscolo cardiaco, in genere associata a disordini primitivi del miocardio di
origine genetica o sconosciuta

Citro et al. Giornale Italiano di Cardiol. 2016



Citro R	et	al	JAGS	2011

Good prognosis



Citro R	et	al	JAGS	2011

Good prognosis



Citro R,	Lyon	AR,	Meimoun P,	et	al.	JASE	2014		

TTS: Left ventricular outflow tract obstruction

Citro R,	et	al.	JACC	Imaging.	Feb 2014



Citro R,	Lyon	AR,	Meimoun P,	et	al.	JASE	2014.	

TTS: Reversible moderate to severe mitral regurgitation

Citro R,	et	al.	JACC	Imaging.	Feb 2014

Acute phase

Recovery



Citro R,	et	al.	J	Am	Coll Cardiol Img 2014;7:119–29

Overall population 227 pts:  Major adverse events in 59 pts



In-hospital events:
1 Death (0.8%), 
13 LV failure (10%),
4 LV thrombi (3.1%), 
6 Sustained SV/V tachy
(4.7%)
1 asystole (1.6%).





Take	home	messages

• La	TTS	non	colpisce	esclusivamente	le	donne	(F:M	9:1)	dopo	la	menopausa	
(circa	10	%	in	epoca	pre-menopausa).

• Il	trigger	event non	è	solo	emotivo,	ma	può	essere	una	patologia	medico-
chirurgica	acuta	o	può	anche	non	essere	evidente.

• Può	coesistere	una	coronaropatia	anche	significativa	(circa	10%	dei	casi).
• Esistono	diversi	fenotipi	oltre	al	classico	«apical left ventricular ballooning»	
(circa	15-20%	di	forme	«atipiche»)

• Può	essere	interessato	anche	il	ventricolo	destro	(«biventricula ballooning»	
in	circa	il	10-15%)	

• La	prognosi	non	è	sempre	benigna	(soprattutto	nei	pazienti	anziani,	con	più	
comorbidità,	con	interessamento	del	ventricolo	destro,	con	insufficienza	
mitralica	moderata	severa	in	fase	acuta	ed	ostruzione	all’	efflusso	
ventricolare	sinistro)



Grazie	da	Salerno


