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Executive summar

Nomenclature: ‘Takotsubo syndrome’ is recommended as the
formal name for this condition, and the term cardiomyopathy
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Apical ballooning

Apical ballooning syndrome

Acute left ventricular apical ballooning syndrome
Left ventricular apical ballooning syndrome
Transient left ventricular apical ballooning syndrome
Primary apical ballooning

Transient apical ballooning

Transient apical ballooning syndrome

Transient cardiac apical ballooning syndrome
Transient left apical ballooning syndrome

Transient cardiac ballooning

Left apical ballooning syndrome

Acute apical ballooning syndrome

Cardiac apical ballooning syndrome

Apical ballooning

Apical ballooning without apical ballooning

Apical ballooning cardiomyopathy

Reversible apical ballooning of left ventricle

Left ventricular ballooning syndrome
Mid-ventricular variant of transient apical ballooning
Mid-ventricular ballooning syndrome

Transient left ventricular mid-portion ballooning
Transient mid-ventricular ballooning

Transient mid-ventricular ballooning cardiomyopathy
Transient left ventricular non-apical ballooning

Reverse or inverted left ventricular apical ballooning syndrome

Inverted left ventricular apical ballooning syndrome
Transient basal ballooning
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Introduccio

Stress cardiomyopathy

Acute stress cardiomyopathy

Human stress cardiomyopathy

Acute & reversible cardiomyopathy provoked by stress
Stress-induced cardiomyopathy

Stress-induced takotsubo cardiomyopathy
Stress-induced apical ballooning syndrome
Stress-related left ventricular dysfunction
Stress-related cardiomyopathy

Stress-related cardiomyopathy syndrome

Stress takotsubo cardiomyopathy

Emotional stress-induced ampulla cardiomyopathy
Mid-ventricular stress cardiomyopathy

Atypical transient stress-induced cardiomyopathy
Stress-induced myocardial stunning

Emotional stress-induced tako-tsubo cardiomyopathy
Stress-associated catecholamine induced cardiomyopathy
Neurogenic stress syndrome

Other

Neurogenic stunned myocardium

Adrenergic cardiomyopathy

Broken heart syndrome

Ampulla cardiomyopathy

Ampulla-shaped cardiomyopathy

“Chestnut-shaped” transient regional left ventricular hypokinesia

Ball-shaped spherical dilation of left ventricular apex
The artichoke heart

Transient mid-ventricular akinesia
Transient antero-apical dyskinesia

Tako-tsubo

Takotsubo cardiomyopathy

Takotsubo-like cardiomyopathy

Takotsubo syndrome

Takotsubo disease

Takotsubo left ventricular dysfunction
Takotsubo-like left ventricular dysfunction
Takotsubo-like transient biventricular dysfunction
Takotsubo-like transient left ventricular ballooning
Takotsubo-shaped cardiomyopathy
Takotsubo-shaped hypokinesia of left ventricle
Takotsubo-type cardiomyopathy

Takotsubo transient left ventricular apical ballooning
Mid-ventricular takotsubo cardiomyopathy
Mid-ventricular form of takotsubo cardiomyopathy
Inverted takotsubo contractile pattern

Inverted takotsubo cardiomyopathy

Inverted takotsubo pattern

Atypical takotsubo cardiomyopathy

Reverse takotsubo syndrome

Atypical basal type takotsubo cardiomyopathy
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Introduccio

Anomenada per primer cop 1990 per japonesos amb el
nom original de “Takotsubo-type cardiomiopathy”

Bm(C & SEREE
» o “Takotsubo-type cardiomyopathy due to
Stunned myocardium calcium overload mUItivesseI Spasm”

EENOHDHEREE, HETRT, 199
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Epidemiologia o

4000 -

(no/year)

3000

2000

Estimated cases

1000 | 5,5

1. Incidéencia en ascens N i A
Meés comu del que inicialment es pensava:
Ha anat incrementant amb:

I'acces a les Troponines (dany miocardic) coronariografia (i
ventriculografia) urgent

Sospita clinica creixent

Indicencia:
1-2% dels pacients remesos a KT amb sospita de SCA
10% si considerem només dones

Infraestimada:
diagnostic dificil (coexisténcia de malaltia coronaria)
casos desapercebuts (TKS 2ari ingressat a UCI, TKS greus que
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Definicio 1/6

- Sindrome d’insuficiencia cardiaca aguda amb
presentacio clinica similar a I'lAM, amb coronariografia
sense lesions coronaries "responsables’

& 2 . ’ ESC P— . CLINICAL RESEARCH
Table 3. Proposed Mayo Criteria for the Clinical Diagnosis of @ FirpEr S\t el Heart failurelcardiomyopathy
the Transient Left Ventricular Apical Ballooning Syndrome* i
1. Transient akinesis or dyskinesis of the left ventricular apical and .
mid-ventricular segments with regional wall-motion abnormalities Coexistence and outcome of coro nary artery

extending beyond a single epicardial vascular distribution

= Absence of obstructive coronary disease or angiographic evidence of
acute plaque rupture

3. New electrocardiographic abnormalities (either ST-segment elevation or
T-wave inversion)

disease in Takotsubo syndrome

4. Absence of
Recent significant head trauma
Intracranial bleeding
Pheochromocytoma
Obstructive epicardial coronary artery disease
Myocarditis
Hypertrophic cardiomyopathy

* All 4 criteria must be met.
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Definicio 2/6

- Caracteritzada per una disfuncio sistolica aguda amb
ventriculografia caracteristica

- Compte patrons atipics (infradiagnostic): importancia ventriculografia

Basal

Apical

Mid-ventricular

UNIVERSITAY
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Definicio 3/6

- Frequentment precedida per estres
Inicialment semblava més en relacio a triggers psicologics

Cada cop més frequents triggers fisics
Infeccio, respiratoris, NRL, cirurgia

Y. Sobue et al. / International Journal of Cardiology xxx (2017) XxXx-xxx

Other physical triggers

Altres no extranys:
Manipulacié orofaringe (SNG) N
Sd anciano caido en el suelo

Major mortalitat.
Associat a patrons atipics
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Definicio 4/6

- Evolucio ECG, patré de biomarcadors caracteristics

Biomarcador —-m-

Troponina
Creatin kinasa —/T N
NT-proBNP NN) (M)

Lee M. Time Course of Functional Recovery in Takotsubo (Stress)
Cardiomyopathy: A Serial Speckle Tracking Echocardiography and
Electrocardiography Study. J Cardiovasc Imaging. 2020 Jan;28(1):50-60.
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Definicio 5/6

- Generalment amb recuperacio de la funcio sistolica
Pot ser no completa
No en pacients que moren en fase aguda (infradiagnostic)

Circulation r=
Volume 137, Issue 10, 6 March 2018; Pages 1039-1048 a’;‘i’:““
https://doi.org/10.1161 /CIRCULATIONAHA.117.031841 Association.

ORIGINAL RESEARCH ARTICLE

Persistent Long-Term Structural, Functional, and
Metabolic Changes After Stress-Induced (Takotsubo)
Cardiomyopathy
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Definicio 6/6

L'incrment del coneixement de la malaltia ha portat a
modificacio de criteris diagnostics

Table 1: Mayo Clinic Criteria to Diagnose TTC?

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 artery disease or anglographic 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 or myocarditis

T'IC = Takotsubo cardiomyopathy.
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Table | International Tak bo Di ic Criteria (InterTAK Diagnostic Criteria)

2%

1. Patients show transient® left ventricular dysfunction (hypokinesia, akinesia, or dyskinesia) presenting as apical ballooning or midventricular, basal,
or focal wall motion abnormalities. Right ventricular involvement can be present. Besides these regional wall motion patterns, transitions be-
tween all types can exist. The regional wall motion abnormality usually extends beyond a single epicardial vascular distribution; however, rare
cases can exist where the regional wall motion abnormality is present in the subtended myocardial territory of a single coronary artery (focal

TTS).

2. An emotional, physical, or combined trigger can precede the takotsubo syndrome event, but this is not obligatory.

3. Neurologic disorders (e.g. subarachnoid haemorrhage, stroke/transient ischaemic attack, or seizures) as well as pheochromocytoma may serve as
triggers for takotsubo syndrome.

4. New ECG abnormalities are present (ST-segment elevation, ST-segment depression, T-wave inversion, and QTc prolongation); however, rare
cases exist without any ECG changes.

S. Levels of cardiac biomarkers (troponin and creatine kinase) are moderately elevated in most cases; significant elevation of brain natriuretic peptide
is common.

6. Significant coronary artery disease is not a contradiction in takotsubo syndrome.

7. Patients have no evidence of infectious myocarditis.”

8. Postmenopausal women are predominantly affected.

*Wall motion abnormalities may remain for a prolonged period of time or documentation of recovery may not be possible. For example, death before evidence of recovery is
captured.
°Cardiac magnetic resonance imaging is recommended to exclude infectious myocarditis and diagnosis confirmation of takotsubo syndrome.
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455 275 230 174

107 72 48 34 19 5 2
143 M3 80 60 32

In-hospital Complications

Takotsubo
Syndrome

Acute
Coronary

Syndrome

Moderate

Acute heart failure (12-45%)
LVOTO (10-25%)

Mitral regurgitation (14-25%)
Cardiogenic shock (6-20%)

Atrial fibrillation (5-15%)
LV-thrombus (2-8%)
Cardiac arrest (4-6%)
AV-block ~5%

Tachyarrhythmia (2-5%)
Bradyarrhythmia (2-5%)
Torsades-de-pointes (2-5%)

Death (1-4.5%)

Ventricular tachycardiaffibrillation ~3%
Acute ventricular septal defect <1%

Ghadri J, Kato K, Cammann V, et al. Long-Term Prognosis of Patients With Takotsubo Syndrome. J Am Coll Cardiol. 2018 Aug
Ghadri JR et al.. International Expert Consensus Document on Takotsubo Syndrome. Eur Heart J. 2018
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Epidemiologia

“estudi de la distribucio i els determinants de les malalties i
I'aplicacio d’aquests estudis per al seu control”

Problemes:
Malaltia infradiagnosticada

Determinants no completament aclarits (fisiopatologia)
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Epidemiologia

Varies caracteristiques suggereixen diferent
fisiopatologia subjacent que SCA.

90% dones post-menopausiques
>60% amb malaltia PSQ diagnosticada

Frequentment precedides per estrés (60%)
Ventriculografia tipica

Classic Pattern of
Presentation

kotsab

501

o0} *90% Female
©» *66.8 yrs old
S 1s0] -Tn I 87%
& -STE I 44%
g 00 -STD 1 8%
= -QTc T 48%

80 +% pts with some

h/o ‘l-' or neuro
o~ o condition
A> A2 >
S S e S P S S AT S 16

Age (yr)
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Fisiopatologia

Emotional Stressors N4 Physical Stressors

Catecholamine Release

[Epinephrine (systemic) / Norepinephrine (synapse)]

Host Factors

[Female Gender, Post-Menopausal, Beta-2 receptor distribution]
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Fisiopatologia

Distribucio receptors betaadrenergics

Gradent apicobasal de receptors betaadrenergis
T ccatecolaminesz receptors B2 — resposta cardioinhibidora

Afecta més a I'apex que a les bases.
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Fisiopatologia

Distribucio receptors betaadrenergics

rrhythmias

Homes tenen meés receptors adrenergics que dones als
cardiomiocits, pel que costa mes saturar-los.

En les dones a partir dels 55 anys aquesta densitat encara
disminueix més amb gradent apicobasal, el que podria explicar
la fisiopatologia del TKS.

No explica variants atipiques ni recurrencies amb diferent patro

19
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Fisiopatologia

Teoria catecolaminergica
Associacio amb estats hipercatecolaminergics

- Feocromocitoma, ictus periinsula, HSA, administracié exogena de
catecolamines...

- Models experimentals
- AP especifica: necrosi en banda

No sempre hi ha desencadenant catocolaminérgic / elevacio de
catecolamines en sang...
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Fisiopatologia

Com es justifica:
Patrons atipics, recurrencies en diferents patré que inicial
Casos sense evidencia d’alts nivells de catecolamines
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Fisiopatologia

Disfuncié autonomica amb hipertonia simpatica / innervacio
local SNS

Disfuncio SNS amb inervacio cardiogenica directa local podria explicar
aquests casos.

Estudis demostren induccié de TKS tipic / atipic en funcié del gangli
estelat estimulat
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Fisiopatologia

Emotional Stresso 5 Physical Stressors

Catecholamine Release SN |
[Epinephrine (systemic) / Norepinephrine (synapse)] S|mpat|C

Host Factors

[Female Gender, Post-Menopausal, Beta-2 receptor distribution

Cav.

Norepinephrine—
B4AR-Gg signaling
Positively inotropic

B Adrenergic Receptor Signalling Pathways in
Ventricular Cardiomyocytes

otic
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Epidemiologia

Considerar TKS en presentacio clinica de SCA/ICA amb
matisos suggestius:

Desencadenants (FISICS: Respiratoris, NRL, cirurgia, Sepsis)
Patré ECG / coronariografia / ventriculografia

Biomarcadors (sobretot en TST)
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Epidemiologia

Recurrencies:

Entorn a 5-10 % dels casos
20% de recurrencies # patré de discinesia
Factors de risc: MPOC

Paper protector de betablocs C

100

Beta-blocker

075

No Beta-blocker

025

Probabdity of event-free survival
050

8 4
o Y T T
0 2 “ 8 8 10
Follow-up (years)
Number at risk
No Beta-blocker 72 80 33 22 15 -
Beta-blocker 447 402 255 153 83 28
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Conclusions

Estudi epidemiologic complicat perque és una malaltia de
dificil diagnostic

- Determinants: Hipertonia SNS + exces catecolamines
- predisponents: sexe femeni i edat

ncidencia augmenta a mida que es coneix la malaltia i es
considera el seu diagnostic, molt important la sospita
clinica.

Fins a un 10% poder fer recurrencies.
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Gracies!
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