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Takotsubo Syndrome after tragic news

Skully E et al. N Engl J Med. 1986

Takotsubo Syndrome after tragic news

Interview with Dr. H. Sato (left) 2006 

Takotsubo Syndrome: First Report
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Takotsubo Syndrome: Epidemiology

Redfors B et al. Int J of Cardiol 2015

The number of TTS diagnoses increased by 30% 
(P <0.001) per calendar year from 2005 to 2013
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Templin C et al. JACC 2016

Takotsubo Syndrome: Still underappreciated

Takotsubo Syndrome: ESC Guidelines STEMI & Non-STEMI 

ESC GUIDELINES

ESC Guidelines for the management of acute
myocardial infarct ion in pat ients present ing
with ST-segment elevat ion

European Heart Journal (2012) 33, 2569–2619
doi:10.1093/eurheart j/ehs215

Japan

Asian descent

Women

Elderly

Absence of coronary artery disease

Absence of phaeochromocytoma

Emotional triggers

Global burden

Various ethnic groups and races

Both sexes (♀ >> ♂)

All age groups

Coronary artery disease can be present

Phaeochromocytoma can be present

Physical, emotional, both or no triggering factor

Takotsubo cardiomyopathy Takotsubo syndrome

Negative life events Negative and pleasant life events

Previous notion Current evidence

Apical Ballooning Apical, midventricular, basal and focal form

Benign prognosis Substantial morbidity and mortality

Transience of wall motion abnormalities Concept of ”incomplete recovery”

Absence of neurologic injury Acute neurologic disorders can be present

Terminology

Epidemiology

Triggering factors

Morphological variants

Coronary artery disease

Outcome

Recovery

Rare disease Possibly underdiagnosed

Cammann VL. Curr Atheroscler Rep. 2021

Takotsubo Syndrome: Overall notion
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Ghadri JR & Templin  et al. Eur Heart J. 2016 

www.takotsubo-registry.com

International Takotsubo Registry (InterTAK Registry) InterTAK Collaborators

Templin C*, Ghadri JR* et al. N Engl J Med. 2015

Clinical FeturesTakotsubo Syndrome Takotsubo Syndrome: Age and Gender Distribution

Templin C*, Ghadri JR* et al. N Engl J Med. 2015

• 89.8% women

• Mean age total cohort 66.4 years

• Mean age women 66.8 years 

• Mean age men 62.9 years

• 79.1% women >50 years

9 10

11 12



23.10.2023

4

Takotsubo Syndrome: Baby TTS

In
de

x 
ev

en
t

Fo
llo

w
-u

p

Female premature born baby, 
1060 gram
27.6 weeks` gestation born to a 
31-year-old caucasian mother

Takotsubo Syndrome: Presenting symptoms

NA=not available

Cardiac
arrest

Card.
shock

SyncopeDyspneaChest pain

NA5%NA7%67%Tsuchihashi et al. 

NANA6.7%20%63%Kurisu et al.

8.3%NA8.3%58.3%25%Seth et al.

NA7.6%7.6%38%62%Desmet et al.

5%55%NA5%100%Sharkey et al.

NA26.3%NANA95%Wittstein et al.

1%NA4%88%Eitel et al. 

NA1.8%3%16%72%Schneider et al.

8.6%9.9%7.7%46.9%75.9%Templin et al.

ECGST-elevation
44%

ST-depression
8%

LBBB
5%

normal !
T-wave

inversion

41%

QTc prolongation

48%

Atrial
fibrillation

7%

Templin C*, Ghadri JR* et al. N Engl J Med. 2015modified

Takotsubo Syndrome: ECG features on admission Triggering factors of Takotsubo Syndrome

Templin C*, Ghadri JR* et al. N Engl J Med. 2015
Schlossbauer S et al. & Templin C. Praxis (Bern 1994) 2016
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Takotsubo Syndrome:  “Happy Heart Syndrome” Takotsubo Syndrome: Different Types & Ejection Fraction
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81.7% 14.6%

1.5%2.2%

Ghadri JR et al. & Templin C. JAMA Cardiology 2016Templin C*, Ghadri JR* et al. N Engl J Med. 2015

T2-Edema Late gadolinium enhancement

Cine 2CH Cine SAX

Courtesy of PD Dr. Robert Manka
University Hospital Zurich

Takotsubo Syndrome: 
Confirming focal Takotsubo by cardiac MRI

Patients with atypical TTS are characterized by:

Ghadri JR et al. & Templin C. JAMA Cardiology 2016

 Younger age of onset

 Neurologic disorders

 ST-segment depression

 More preserved LVEF

 Lower BNP values on admission

Takotsubo Syndrome: Atypical Forms
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• 66-year old female

• PEA during anaesthesia

• cardiopulmonary resuscitation with 30 chest compressions

• history of panic disorder

• CvRf: smoking
• hsTNT: (0.010 to 0.177ng/ml, cut-off 0.014ng/ml)

• Myoglobin: (33 to 61 ng/ml, cut-off 58 ng/ml)

• CK: remained normal 

Knee arthroscopy

Takotsubo Syndrome:  Case & Clinical pitfall Takotsubo Syndrome: Case Presentation 

23.10.2023 Seite 23

• hsTNT decreased to 0.101 and 0.029ng/ml within 24 hour
• NT-pro BNP increased to 331 and 1338ng/l

Diagnosis: midventricular Takotsubo syndrome
with concomitant significant coronary lesion

Myocardial Infarction,
Takotsubo Syndrome or both?

incomplete knowledge and diagnostic work up 
may lead to a false diagnosis 
and contribute to a wrong and 

underestimated incidence of TTS!

Napp LC et al. & Templin C. Eur Heart J. 2019

SVD

MVD

N=155 66.2%

N=79 33.8%

50-69% stenosis

70-99% stenosis

100% stenosis

N=76 32.5%

N=147 62.8%

N=11 4.7%

CTO

Acute

N=8

N=3

Takotsubo Syndrome
and Coronary Artery Disease
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Hiestand T et al. & Templin C. JACC 2018

Neurologic or Psychiatric Disorders (P<0.001)

Templin C et al. N Engl J Med. 2015

Neurologic 
(P<0.001)

Psychiatric 
(P<0.001)

Acute Neurologic

Acute Psychiatric

Takotsubo Syndrome - Neurologic and Psychiatric DisordersTakotsubo Syndrome: Brain-Heart-Connection

Parasympathetic Network Sympathetic Network Default mode Network Whole brain level

Takotsubo Syndrome: Brain-Heart-Connection 

 decreased communication between brain regions associated with emotional processing and the autonomic nervous system, 
which controls the unconscious workings of the body, compared to the healthy people. 

Takotsubo Syndrome: Brain-Heart-Connection 

JAMA
For Broken Heart Syndrome,

Brain May Hold the Key

Sancar F. et al. 2019

by Gretchen Reynolds March 19, 2019

..........The scans suggest that broken-heart syndrome probably begins in

the brain with its reactions — or overreactions — to stress, says Christian

Templin, the professor of cardiology at University Hospital Zurich who led

the study. It’s unclear if stress changed the brains of people with Takotsubo in

ways that then led to heart damage or if their brains were instead predisposed

to handle stress poorly. Nor is it clear how the disturbed brain remakes the

heart. But, Templin says, “stress hormones are released, which might affect

cardiovascular response.” The study underlines the fact that our brains and

hearts are connected even more intimately than scientists have believed,

Templin says. Biochemical cross talk between them affects both. Grief can

break a body, so no one should hesitate to seek help in handling stress........

Takotsubo Syndrome: Brain-Heart-Connection 
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Takotsubo Syndrome: Cancer

Cammann VL et al. JAHA 2019

age at onset

In-hospital complications

Physical triggering factors

Acute cardiac care treatment

Left ventricular ejection fraction

Different clinical profile of TTS patients with malignancy 

compared to TTS patients w./o. malignancy 

Takotsubo Syndrome: Cancer

1. Stress kann die Tumorentstehung
durch DNA-Schäden fördern.

2. Stress kann das Fortschreiten des
Tumors begünstigen, indem er die
Apoptose von Tumorzellen reduziert und
Angiogenese, Glykolyse und
Neurogenese fördert.

3. Stress kann die Tumormetastasierung
fördern, indem er eine prometastatische
Mikroumgebung und prämetastatische
Nischen schafft.

Wu et al. Sci Adv. 2022

Ghadri JR et al. & Templin C. Eur J Heart Fail. 2016

*except in lead aVR

Takotsubo Syndrome: InterTAK Diagnostic Score

TTS: n=173
ACS: n=226

www.takotsubo-registry.com Templin C*, Ghadri JR* et al. N Engl J Med. 2015

Takotsubo Syndrome: In-hospital Outcome
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Takotsubo Syndrome: Complications

Schlossbauer*, Ghadri* et al. & Templin C. Swiss Medical Weekly 2017

frequent

rare

Takotsubo Syndrom: ventricular rupture

Jaguszewski M, Ghadri JR, Templin C et al. Eur Heart J. 2012

Takotsubo Syndrome: Thromboembolic Complications

Prevalence 3.5%

Ding KJ et al. & Ghadri JR  ATVB 2020

# history of stroke or transient ischemic attack, 
coronary artery disease, myocardial infarction, 
peripheral artery disease, or aortic plaques

Takotsubo Syndrome - Thromboembolic Complications

Ding KJ et al. & Ghadri JR  ATVB 2020
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Templin C*, Ghadri JR* et al. N Engl J Med. 2015

1.7% per patient year
1.8% per patient year
5.6% per patient year
9.9% per patient year

0.3% per patient year

Takotsubo Syndrome: Long-Term Outcome Takotsubo Syndrome: Recurrence

Kato K et al. & Templin C. JACC 2019

Change of TTS Types Change of Stress Factors

Takotsubo Syndrome: Outcome depends on Triggers

Ghadri JR et al. JACC 2018 23.10.2023 Seite 40

Takotsubo Syndrome – A microvascular ACS

Lüscher TF & Templin C. Eur Heart J. 2016

37 38
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*Avoid:
Inotropes as:
• Adrenaline
• Noradrenaline
• Dobutamine
• Milrinone
• Isoproterenol

Mild TTS w/o signs of HF*#

Cardiology unit with telemetry monitoring 
for at least 48 hrs

Heart Failure/Pulmonary Edema*#

Intermediate Care Unit (preferentially)
Cardiogenic Shock*#

Intensive Care Unit (preferentially)

Yes

BP <90 mmHgBP >90 mmHg

Consider:
• IV fluid
• Short acting β-blocker

Persistant shock?

Shock and severe pulmonary failure?

Levosimendan Impella VA-ECMO

LVOTO?LVOTO?

Diuretics
Nitroglycerine

Consider:
• IV fluid
• Short acting β-blocker

(ongoing) Congestion?

LVOTO?

Consider:
• ACE inhibitor or ARB
• β-blocker

No

Consider

ConsiderYes

NoNo Yes

No

Yes

YesNo
#InterTAK Thrombus Risk Score:
Apical type 2 points
Prior vascular disorder 1.5 points
WBC adm. > 10 x 103 cells/μl 1 points
LVEF <30% 1 point

>3 points anticoagulation

No

Yes

Takotsubo Syndrome - Therapeutic Management Takotsubo Syndrom
- International Expert Consensus -
Takotsubo Syndrome: InterTAK Diagnostic Criteria

Ghadri JR et al. Eur Heart J. 2018

23.10.2023 Seite 43

Japan

Asian descent

Women

Elderly

Absence of coronary artery disease

Absence of phaeochromocytoma

Emotional triggers

Global burden

Various ethnic groups and races

Both sexes (♀ >> ♂)

All age groups

Coronary artery disease can be present

Phaeochromocytoma can be present

Physical, emotional, both or no triggering factor

Takotsubo cardiomyopathy Takotsubo syndrome

Negative life events Negative and pleasant life events

Previous notion Current evidence

Apical Ballooning Apical, midventricular, basal and focal form

Benign prognosis Substantial morbidity and mortality

Transience of wall motion abnormalities Concept of ”incomplete recovery”

Absence of neurologic injury Acute neurologic disorders can be present

Terminology

Epidemiology

Triggering factors

Morphological variants

Coronary artery disease

Outcome

Recovery

Rare disease Possibly underdiagnosed

Cammann VL et al. Curr Atheroscler Rep. 2021

Takotsubo Syndrome: Change of Knowledge

23.10.2023 Seite 44

PD Dr. med. Jelena-Rima Ghadri, 
FESC, FHFA

Department of Cardiology
University Heart Center

University Hospital Zurich
Switzerland

e-mail: jelena-rima.templin-ghadri@usz.ch

Vielen Dank!
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Takotsubo Syndrome – Proposed Relationship Between Risk Profile and 
Degree of Sympathetic Stimulation Needed to Precipitate TTS

Wittstein IS. JACC 2020
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