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Why do we need mechanical circulatory 
support device ?

• We are getting more & more CHIP case 

• Mortality in cardiogenic shock stable despite improve in quality of care 
esp. AMI-CS  ( Primary PCI , DTB , Network )
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Cardiac power

Cardiac power 
–Predictor of mortality in shock patient



Why do we need 
mechanical circulatory 
support device ?

Mechanical support devices 
have an ability to stabilize 
hemodynamic and bridge to

• Bridge to recovery  

• Bridge to transplant 

• Bridge to decision 



• Cardiogenic shock ( +/- AMI ) / Decompensated heart failure

• Normalize CO/BP/Cardiac power 

• Decrease PCWP 

• Minimized myocardial damage & optimize myocardial recovery

• High risk PCI  

• Protection from temporary hemodynamic compromise

• facilitate complete revascularization 

• Lower risk of acute kidney injury

• Myocardial Salvage in Setting of AMI 

• Reduce LV workload ( and oxygen demand ) to minimize necrosis and 
optimize myocardial recovery

Percutaneous Circulatory Support 
- Clinical application-



Currently Available MCS

Left Ventricle 

Right Ventricle
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The hemodynamic support equation

Decrease workload



JACC intervention vol 9 ,no 9, 2016 : 871-83

Level of circulatory support from MCS devices



Intra-Aortic Balloon Pump (IABP) 



• Advantage 
• Available in most lab & Easy to implantation 

• Available in 7 – 8 Fr Catheter sizes minimizing threat of vascular 

complication

• Range of balloon sizes available to accommodate all patient height

• Require only > 4 mm femoral artery 

• Disadvantage 
• Only supplement cardiac output by upto 0.3-0.5 l/min and requires a 

degree of native cardiac output to function 

• Relies on synchronization with cardiac cycle ( may not be reliable in 

dysrhythmia) + need native Left ventricular function

• Risk of systemic embolization ( Cholesterol , Helium)

• Stroke , Infection , hemolysis , Bleeding at insertion , lower limb ischemia  

JACC intervention vol 8 , no 2, 2015: 229-44

Intra-Aortic Balloon Pump (IABP) 
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Minimal only CO 0.5 l/m 

IABP



Impella device

• Flow 1-5 l/min.

• LV to AO 

• Single vascular access

• Sheath size 
• 12 Fr for impella 2.5

• 14 Fr for impella CP

• 21 Fr for impella 5.0

• Device shaft 9 Fr 

• Femoral artery size 
• Impella 2.5 & CP  => 5 – 5.5 mm

• Impella 5.0  => 8 mm 
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Impella



• 3-7 L / min

• RA to AO 

• Dual vascular access points

• 18 – 24 Fr venous cannula

• 14 – 16 Fr arterial cannula

• Incoporate
• Oxygenator 

• Heat exchanger

• Complex management

VA ECMO



VA- ECMO cannulation strategy

Peripheral Central Peripheral sport 



Peripheral ECMO circulation consideration
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Giulio Russo et al., PVAD selection in cath-lab 



JACC intervention vol 9 ,no 9, 2016 : 871-83

Contraindications & complication



Vascular access site & bleeding complication 

Giulio Russo et al., PVAD selection in cath-lab 



Clinical 
application 

High risk PCI 
Protected PCI

Cardiogenic 
shock



hemodynamic

Comorbidities

Complex anatomy

JACC intervention vol 9 ,no 9, 2016 : 871-83

Definition of High risk PCI



IABP in High risk PCI 

No different in MACCE at discharge & 

mortality @ 6 month

RCT in UK , multicenter 

N = 301

High risk definition 

LVEF < 30% 

Extensive coronary disease ( Jeopardy Score >8/12)

12% Bail-out IABP 

JAMA. 2010;304(8):867-874 

BCIS – I  study



JACC intervention vol 9 ,no 9, 2016 : 871-83

Impella in high risk PCI



ECMO in high risk PCI

JACC intervention vol 9 ,no 9, 2016 : 871-83

ECMO should not be the front line MCS device in HR -PCI

registry



Protected PCI planning

Which device should we use ? 

• Degree of support needed ? 

• Any contraindication for specific device ?

• Arterial acces suitability?

Bail – out device preparation

Insert 5Fr sheath for rapid 

exchange in femoral artery

JACC intervention vol 9 ,no 9, 2016 : 871-83

Giulio Russo et al., PVAD selection in cath-lab 



Clinical 
application 

High risk PCI 
Protected PCI

Cardiogenic 
shock



Primary Study Endpoint (30-Day Mortality)

Thiele et al. NEJM 2012;367:1287-1296



ESC Guidelines 2012-2017

IABP in cardiogenic shock

Windecker et al. Eur Heart J. 2014;35:2541-2619

Roffi et al. Eur Heart J. 2016;37:267-315

Ponikowski et al. Eur Heart J.2016;37:2129–2200

ESC STEMI Leitlinien 2017. Eur Heart J 2017; epub

II IIa IIb IIII IIII IIIIII II IIa IIb IIII IIII IIIIII II IIa IIb IIII IIII IIIIII

2012 20172010



30-day mortality between MCS vs IABP



Early ECMO-assist primary PCI

Sheu JJ, et al Crit Care Med 2010;38:1810-7

Few data 

only registry , no RCT



ESC STEMI Guidelines 2017

MCS in cardiogenic shock

ESC STEMI Leitlinien 2017. Eur Heart J 2017; epub

II IIa IIb IIII IIII IIIIII



Patient Selection?

50-60% survival without 
device

40-50% do not survive

100% Device 
use

Death 
with/without 

device 
~25%?

Anoxic brain 
death, sepsis 

etc.

Cohort A
50-60%

Cohort B
15-25% Cohort C

25%

Device NO

Device YES! Device NO
or Bridge-to-

decision



MCS device selection

VA-ECMOCardiac arrest

Hypoxemia

RV failure

LV failure

Preshock

Severe shock

Refractory shock:

IABP

Impella CP, Tandem Heart

+ LV failure

Isolated Protek Duo, Impella RP

JACC intervention vol 9 ,no 9, 2016 : 871-83



Upcoming trial for answer the question 

High risk PCICardiogenic shock



Conclusion / Take-home Message

• All MCS devices have some limitation /contraindications

• Careful case selection is the key to improve the patient outcome

• In High risk PCI 

• Planning and prepare for the worst 

• Bail out MCS device is another option ( better to have arterial access and 
standby device )  

• In CS 

• Monitoring  & early escalate therapy with MCS device is the key to break the 
spiral

• Implementing ”best practices” and developing “shock team” is associate 
with improve outcome 

Choose the right mechanical circulatory support device to the right patient.


