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Mandawat et al, Circ Cardiovasc Interv, 2017

Perché parlare di assistenza
Meccanica?



Heterogenous etiology

Szymanski FM Anaesthesiology Intensive Therapy 2014

Circulatory failure related to left 
ventricular dysfunction

Acute Coronary Syndrome 81%

Non Acute Coronary Syndrome 19%



Data from the Nationwide Inpatient Sample

48%

Mandawat A Circ Cardiovasc Interv. 2017
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13’ after cath lab arrival
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16’ after cath lab arrival
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25’ after cath lab arrival
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30’ after cath lab arrival
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42’ after cath lab arrival
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Perché parlare di assistenza
Meccanica?



Dispositivi disegnati per garantire rapidamente

ed efficientemente una perfusione periferica

sufficiente a prevenire o far regredire la 

disfunzione degli organi vitali

Sistemi di Assistenza Circolatoria (MCS)



CANNULA VENOSA (18-21 F) ASPIRA 
SANGUE NON OSSIGENATO DA ATRIO 
DESTRO (ACCESSO VENOSO FEMORALE)

UNA CANNULA (18-22 F) ARTERIOSA 
POMPA IL SANGUE NELL’AORTA 
DISCENDENTE (ACCESSO FEMORALE)

POMPA CENTRIFUGA a flusso CONTINUO in 
grado di garantire > 4.5 l/min, mentre 
l’OSSIGENATORE permette lo scambio di gas 

ECMO (extracorporeal membrane oxigenation)

(p)MCS



UN CATETERE VIENE INTRODODOTTO 
NELL’ARTERIA FEMORALE ATTRAVERSO 
UN INTRODUTTORE 13-14 F

Impella

POMPA da 12-13 F POSIZIONATA per via 
retrograda a cavaliere della valvola aortica 
ASPIRA SANGUE DAL VENTRICOLO E LO 
IMMETTE IN AORTA ascendente con flusso 
continuo garantendo una PORTATA MASSIMA di 
2.2-3.9 l/min

pMCS



pMCS

CANNULA VENOSA (21 F) ASPIRA SANGUE 
OSSIGENATO DA ATRIO SINISTRO 
(PUNTURA TRANSETTALE)

UNA CANNULA DA 9-17 F ARTERIOSA

POMPA CENTRIFUGA a flusso CONTINUO 
in grado di garantire fino a 4 l/min

TandemHeart



IABP IMPELLA V-A ECMO

Effetti emodinamici dei pMCS
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Emergent

Support

Cardiogenic Shock

Prophylactic 

Support

at risk of 

hemodynamic collapse

Clinical Settings and
Hemodynamic Support

Prophylactic 
Setting

• Maintain BP and 
CO during 
procedure to 
maximize CBF to 
other myocardial 
regions and 
blood flow to the 
body

Emergent 
Setting

• Normalize CO, BP, 
Cardiac Power 
Output (CPO= 
MAP x CO)

• Decrease PCWP
• Decrease 

myocardial work 
and oxygen 
consumption 
while optimizing 
myocardial 
perfusion

• Minimize 
myocardial 
damage and 
optimize recovery



STEMI complicato da SHOCK

pMCS nello shock cardiogeno



pMCS nello shock cardiogeno



instabilità grave nonostante IABP e inotropi

pMCS nello shock cardiogeno



Impella in STEMI complicato da SHOCK

pMCS nello shock cardiogeno



Impella in STEMI complicato da SHOCK

pMCS nello shock cardiogeno



Mechanical assistance according to guidelines

REVASCULARIZATION

MECHANICAL SUPPORT









IMPRESS trial
48%  time to ROSC > 20 min

Ouweneel DM et al JACC 2017In Shock Trial II Lactate 4.1 mmol/l



Time “shock to support”

Basir MB The American Journal of  Cardiology 2017

<1.25 h 1.25-4.25 h

Impella c-VAD registry

>4.25 h
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Guyton & Hall – In Medical Physiology 1996
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Meyns et al., J Am Coll Cardiol 2003

Issues in shock treatment timing

LAD occlusion in Animal model

Control With 

Impella Unloading



Insights from US Impella experience in post-AMI shock

694 patients 
reported in USpella Registry 

(2006-2008)

249 patients 
In profound Cardiogenic Shock

N= 63
Impella 2.5 initiated

Pre-PCI 

N= 91
Impella 2.5 initiated

Post-PCI 

154 patients 
with AMI Cardiogenic Shock

Impella timing in AMI shock

O’Neill et al, J Interven Cardiol 2014 
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Impella timing in AMI shock

O’Neill et al, J Interven Cardiol 2014 



New England Journal of Medicine: 2003; 348:2007-18

Is it time for a paradigm shift?

REVASCULARIZATION MECHANICAL SUPPORT







ECMO in STEMI con arresto cardiaco refrattario



ECMO in STEMI con arresto cardiaco refrattario



ECMO in STEMI con arresto cardiaco refrattario











UCSC Cath Lab Experience
2006-2017

Impella: tot 95 ECMO: tot 22IABP: tot 267
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SHOCK CARDIOGENO



• pMCS are essential in shock/cardiac arrest although their 

benefits on prognosis are not yet completely demonstrated

• In patients with cardiogenic shock or impending 

haemodynamic collapse undergoing PCI, pMCS make 

revascularization safer and more effective. Impella should be 

considered as first line therapy. Early initiation might result in 

better heart recovery and outcome shifting the focus from door-

to-balloon to door-to-unloading

• In refractory cardiac arrest, ECMO support under CPR should 

be carried out as soon as possible and the revascularization 

should be postponed after haemodynamic stabilization

MY CONCLUSIONS


