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I would ask for Impella, I trust it



• Overall, 50% of heart failure 

patients do not survive 

beyond four years.1

• 40% of patients hospitalized 

with HF do not survive or 

are readmitted within one 

year.1

1 Dickstein K, et al. Eur Heart J.
2008;20:2388-2442.

PROGRESSIVE NATURE OF HEART FAILURE

VAD program



Cardiogenic Shock: clinical definition

Unresponsive Hypotension
Prolonged MAP < 60 mmhg for > 30 min (or decrease in SBP more than 40 
mmhg) 
C I < 1,8 l/min/m2 or < 2,2 l/min/m2 with inotropic support

High filling pressures
CVP > 14 mmhg
Wedge pressure > 16 mmhg

Inadequate tissue perfusion
SVO2 < 55; Lactate continuously increase (or > 3)
Alteration in consciousness
Urine output < 30 cc/h  





Cardiac Arrest

Low caridac Output

Acidosis



Conventional therapy
IABP Inotropes

Acidosis

MCS



AMI and Cardiogenic Shock

Early Assistence or Early Reperfusion?



JACC

Left Ventricular Unloading Before Reperfusion Promotes Functional Recovery

After Acute Myocardial Infarction

Michele L. Esposito, Yali Zhang, Xiaoying Qiao et al.

Primary Left Ventricular Unloading



Unloading of the Left Ventricle

Immediate Mechanical Effects (minutes...) 

Less myocardial oxygen demand

More myocardial Oxygen supply (subendocardial reperfusion)

Long-term Byochimical Effects (hours-days…)

Inactivation of pro-apoptotic pathways

Preserve mytocondrial integrity

Reduce AMI area and size



AMI and Cardiogenic Shock

Early Assistence or Early Reperfusion?

Early Assistance and Reperfusion!



Currently available percutaneous MCS  





VA ECMO Impella

Advantage

s

Disadvantages

Low cost

Biventricular support

Oxigenator

Feasible implantation on CPR

No Cath Lab

LV overload

Subendocardial malperfusion

Risk of Bleeding

Limb perfusion

Cardiac surgeon?

Harlequin syndrome

Limb malperfusion

Partial support ?

Hemolysis

Cath Lab

High costs

Less invasive

LV unloading

Subendocardial reperfusion

Small catethers

Easy to implant



Rationale for UNLOAD the LV on VA ECMO 

LV overload

Pulmonary edema 

Harlequin syndrome

MOF



Left ventricular overload on ECMO  



Unloading and Coronary perfusion

Mohammad Alqarqaz. Circulation: 

Cardiovascular Interventions. Effects of Impella on Coronary Perfusion in Patients With Critical Coronary 

Artery Stenosis

ECPP
(Effective Coronary Perfusion Pressure)

MAoP

(Mean 

Ao Pressure) 

LVEDP

(LV end-diastolic

pressure)-



Turin Experience 2011- 2019

VA ECMO number of implants = 171

Intermacs 1 level

Mean age of 50,4 years

20% previous cardiac arrest Unloading Strategy

Inotropes+ IABP    67

Pulmonary vein     11

Transapical Cannula
81

Impella                   6
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Fulminant myocarditis                                                                                       0/12    0%

Acute Myocardial Infarction                                                                              13/32  40%

Hydiopathic CMP                                                                                             7/14     50%

Post HTX 4/6     66%

Postcardiotomy                                                                                                 13/17   76%

In hospital mortality rate

Turin experience 2011-2019

VA ECMO+ LV vent N= 81 patients 

3,9 days

5,7 days

6,5 days

8,4 days 

10,1 days

Mean time of recovery



UNIVERSITÀ DEGLI STUDI DI TORINO

CITTA’ DELLA SALUTE E DELLA SCIENZA DI TORINO

Veno Arterial (VA) ECMO in Fulminant Myocarditis:

which is the best strategy to unload the Left Ventricle?

M. Attisani MD, D. Brenna MD, G. Maraschioni MD, M. Rinaldi MD PhD

Division of Cardiac Surgery - Città della Salute e della Scienza - Molinette, 

Turin, Italy



CLINICAL CASE

44 years old patient presenting with life - threatening cardiogenic shock and strong 

suspect of fulminant myocarditis:

- EF 10%

In these cases LV venting by transapical cannulation (TLVV) can be less

effective, burdened by increased risks of hemolysis, bleeding and suction events.

We decide to position Impella® CP.

- Elevated cardiac enzymes (Tn-I 2856 ng/L)

- Undamage coronary arteries

- Very thick oedematous cardiac walls (IVS 20 mm)



CLINICAL CASE

We combine extracorporeal life support (ECLS) with 

veno-arterial extracorporeal membrane oxygenation

(VA-ECMO) with endovascular unloading systems, 

like Impella®

ECMO+ Impella

“ECPELLA Approach”



ECPELLA in Fulminant Myocarditis



RESULTS

Weaning from ECMO in 5 days

Weaning from Impella 10 days

Death for sepsis 1month after hospitalization

Post-mortem tissue examination was compatible with healed Giant-Cell myocarditis.

- Complete recovery of right ventricle function

- Complete recovery of the lung

- LV EF 35%

- No clinic or laboratory signs of low cardiac output 



Impella RVAD Indications

Post Heart Transplant PGD

Post LVAD

Post cardiotomy

RV Acute Myocardial Infarction

Pulmonary Thromboembolism



Bipella (BiVAD) Concept



Take home message

IABP or Impella or VA ECMO ?



MCS alghorytm

LM disease/CTO+

EF< 25 %
Heart Team

LV                  Impella + PTCA 

LV-RV            VAECMO+ IABP+ PTCA

CABG (after downloading)

Cardiogenic Shock

A- At Risk

B- Beginning

C-Classic

D-Deterioration

E-Extreme

IABP or Impella

Wait and Watch or Inotropes

Impella

VA ECMO 

Bipella?

Rimpella-RVAD

LV

LV-RV

RV

VA ECMO

+IABP

+Ecpella

+TLV

+IABP

+Ecpella

+TLV

CPR

Prophylactic

Elective

Emergency



Survival Chain

V-A ECMO


