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MITRAL REGURGITATION AND TAKOTSUBO: 

A DANGEROUS LIASON



34 years since original description of Takotsubo 
Syndrome by Sato

Sato H, Tateishi H, Uchida T, Dote K, Ishihara M. Tako-tsubo-like left ventricular dysfunction due to 

multivessel coronary spasm. In: Kodama K, Haze K, Hori M, editors. Clinical aspect of myocardial injury: from 

ischemia to heart failure. Tokyo: Kagakuhyoronsha Publishing Co.; 1990. p. 56–64. (in Japanese)

Figure 2. The left ventriculography of Case 1 at admission (left) and a week 

later (right)

The left ventricle had a unique “Takotsubo shape” and it disappeared after a 

week.

Thanks to Birke Schneider

Prof. H. Sato (left)



Why ‘Takotsubo’?
First described in Hiroshima, 

Japan 1990



Evidence Pyramid in Takotsubo Syndrome

Citro R, Bellino M, Silverio A JACC ADVANCES 2023 



Dr. Hiroyuki Okura Dr. Rodolfo 

Citro



MMI in TTS diagnosis

POCUS for diagnostic suspect of TTS

• EF = 40%

• Akinesia of 
the LV apex

• Hyperkinesia 
oh the LV basal 
segments

#echofirst

Acute phase

Post-acute phase



Prevalence of complications in TTS in INTER-TAK registry



Parodi G, et al. JACC 2007



58 years old post-menopausal woman

No risk factors for CAD

Mood disorder

Admitted in the ER of our Hospital for retrosternal chest pain

(Of note she reported the onset of chest pain immediately after the scare for 

risking a road crash with her car)



ECG

ECG anterior ST elevation 



FAST ECHO: akinesia of the LV apical segments



TnI: 0,4 ng/ml

Code: anterior STEMI 

Medical treatment

•Enoxaparina, 

•ASA, 

•ticagrelor and 

•atorvastatin

•,,,,,,,,,in cath-lab to perform urgent coronary angiography



Coronary Angiography



VENTRICULOGRAPHY

Takotsubo syndrome



Patient developed dyspnea and 

profuse sweating

Heart: pansystolic murmur at the apex

Chest: mid-basal pulmonary rales

BNP: 867 pg/ml

AP = 88/56 mmHg

HR = 91/min

SpO2 = 81%; 

pO2 = 66 mmHg 

pCO2 = 17 mmHg

pH 7,54

CCU admission



TTE

•EF = 40%
•Akinesia of the LV apex

•Hyperkinesia oh the LV 

basal segments

PW Doppler evidence of flow in distal LAD 



Severe functional MR



LVOTO

SAM

Vmax = 3.89 m/sec

Intraventricular gradient = 60.52 mmHg

Color M-mode of LVOT showing

systolic aliasing



Cardiogenic shock patient with 

takotsubo syndrome complicated by 

LVOTO and mitral regurgitation



b) Inotropic agents + loop diuretic

c) Intraortic balloon pump + loop diuretic

e) Esmolol followed by metoprolol + loop diuretic

d) Metoprolol + loop diuretic

a) Levosimendan + loop diuretic

How do you treat?



The day after…TTE

Mild MR



The day after…TTE

Vmax = 1.99 m/sec

Grad Max = 15.79 mmHg

No evidence of aliasing at

Color M-mode of LVOT



At 1 month follow up…

ECG



TTE•EF = 62%

•No evidence of WMA
GLS = -23.6%

At 1 month follow up…



Mild MR

TTE

No LVOTO

At 1 month follow up…



During catheterization, the patient was restless, cold, clammy, and with severe systemic

hypotension (70/40 mmHg).

Clinical case

Owing to the blood desaturation to 82%, oxygen therapy delivered by facemask was promptly 

started.

Severe MRIntraventricular pressure gradient (Peak gradient of 71 mmHg)



Owing to the persistence of a poor hemodynamic condition, an Impella CP®

assist device (Abiomed, Danvers, Massachusetts) was placed throught the right 

femoral artery

Clinical case



The hemodynamic status promptly improved (blood pressure increased 

to 95/60 mmHg) and oxygen saturation raised to 93%.

Clinical case

Peak Grad = 18.9 

mmHg



The patient was transferred to the cardiac care unit (CCU) where she was maintained on adequate

hydration, low dose (0.1 μg/kg/min) noradrenalin infusion and Impella support.

Clinical case

the next two days, the patient’s clinical status further improved and she was successfully titrated off 

vasopressorsOver

LV EF: 40%



However, LVOTO persisted at the attempt to wean off the patient from the Impella assistance

Clinical case

Impella on 
Impella off 

Peak Grad = 19.4 

mmHg

Peak Grad = 70.6 

mmHg



At day 5, TTE showed a further improvement of LV EF (50%) and the disappearance of the

dynamic LVOTO during prolonged standby of the mechanical circulatory support (MCS).

Impella was removed.

The patient was discharged after one week in stable hemodynamic and clinical conditions with

beta-blockers and ACE inhibitor. BNP was 360 pg/ml.

Clinical case

At one month, TTE confirmed the complete recovery of WMA and LV systolic function (LV EF: 

60%), mild MR and absence of LVOTO.



Impella in unstable TTS patient with 

LVOTO

Early MCS with Impella may provide a reasonable therapeutic approach in patients with cardiogenic shock 

due to TTS complicated by LVOTO and severe MR.

The Impella device, by propelling blood from the LV into the ascending aorta, allows skipping the LVOTO 

and the maintenance of the systemic pressure.

This benefit may be observed after implantation as well as during CCU course, before LV function recovery 

and LVOTO disappearance (bridge-to-recovery).



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

227 pts

Major adverse events in 59 

pts



CLINICAL AND ECHOCARDIOGRAPHIC CORRELATES OF ACUTE HEART 
FAILURE, CARDIOGENIC SHOCK AND IN-HOSPITAL MORTALITY IN 

TAKO-TSUBO CARDIOMYOPATHY

Citro R, et al. JACC Imaging. Feb 2014
Echocardiography in TTS: additive incremental prognostic value





TTS: Reversible moderate to severe MR

Citro R, et al. JACC Imaging. Feb 2014

Acute phase

Recovery



LVOTO: mechanisms

Small LV cavity

Septal

buldge

LVOTO may result from basal LV hypercontractility, as occurs in the

typical apical ballooning forms of TTS. Small left ventricles and septal

bulge are predisposing factors.



Systolic Anterior Motion 

Begins at Low Outflow

Tract Velocity

Sherrid et al. J Am Coll Cardiol 2000 

The pushing force of flow 

The protruding leaflets extend into the edge of the flowstream and are swept by the

pushing force of flow toward the septum. Flow pushes the underside of the leaflets









Izumo M Circ Cardiovasc Imaging 2011

Severe MR at 
presentation Mild MR at 

follow-up

Apical 
displacement 
(tenting area) 

No tenting area 
at follow-up

TTS: Reversible moderate to severe MR



CONCLUSION

Echocardiography should be systematically performed in TTS patients to identify whether MR is

present as well as to assess its mechanism.

SAM and tethering of the mitral valve are independent mechanisms with different

pathophysiology that can lead to acute MR in patients with TTS.

Being acute MR in TTS reversible despite current guidelines recommend mitral valve surgery in 

symptomatic unstable patients with severe acute MR; aggressive medical treatment or MCS 

according to the different etiologic mechanism should be preferred
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