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•Short-term VAD

•Long-term LVAD

•Medical therapy
•Conventional
surgery
•HTx waiting list

•Mitraclip??
•Cardioband??

Treatment



FOCUS on INTERMACS  1



Primary VAD screening

Secondary VAD screening

Inotrope + IABP

Cardiogenic ShockPre-cardiotomy Post-cardiotomy

Recovery Long-term VAD

Bridge To Transplant Destination Therapy

BRDGE to BRIDGE

Emergency 
Transplant

Elective Transplant

Short-term VAD



“Hub and Spoke” model



Acute Cardiogenic Shock

Step 1: Cardiology – Cardiac Surgery (Spoke)
In-hospital mortality 30-60%

Early revascularization

Brodie Am Heart J 2003

MCS Regional Network





MCS                      
Regional Network

Acute Cardiogenic Shock

Inotropic drugs

Step 1: Cardiology – Cardiac Surgery (Spoke)

LOS despite 2 high dose 
inotropic drugs and 

IABP

IABP

As soon as possible
(<12 hours)

Short-term VAD

Get in touch with the hub centre activating
the Regional Network

Refractory Cardiogenic Shock In hospital mortality > 90%

Inhospital mortality 40-60%

Early revascularization



Currently available percutaneous MCS  



Arterial cannula 
18-22 fr Edwards 
High flow, multiperforated
flexible

Distal perfusion
8- 10 fr
200 cc/min
Femoral artery

Venous cannula
22- 24 fr Edwards 
multiperforated







Left ventricular overload on ECMO  





Anterolateral Mini left thoracotomy



Right 
Atrium

LV 
apex

Femoral artery

Centrifugal pump Oxigenator

Right Ventricular and Pulmonary Function Evaluation

switch from V-A ECMO to A-A Centrifugal Pump
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Right Ventricular and Pulmonary Function Evaluation

switch from V-A ECMO to A-A Centrifugal Pump



Right 
Atrium

LV 
apex

Femoral artery

Centrifugal pump

Oxigenator

Right Ventricular and Pulmonary Function Evaluation

switch from V-A ECMO to A-A Centrifugal Pump

Right Ventricular
Function Evaluation

Pulmonary Function
Evaluation



LV 
apex

Femoral artery

Centrifugal pump

Right Ventricular and Pulmonary Function Evaluation

switch from V-A ECMO to A-A Centrifugal Pump



Ospedale di Alessandria Ospedale di Novara Ospedale di Cuneo Ospedale di Rivoli

Ospedale di Moncalieri Ospedale di Aosta Ospedale di Perugia Ospedale di Asti

Ospedale di Alba Ospedale di Potenza Ospedale di Biella Ospedale San Luigi

Ospedale di Pinerolo Ospedale di Cosenza Ospedale di Ciriè Ospedale di Chieri

Ospedale di Genova Fondazione Maugeri di Veruno/Torino Centro Cardiologico Monzino Policlinico di Bari

Torino - Ospedale Maria Vittoria Torino - Ospedale Sant'Anna Torino - Ospedale San Giovanni Bosco Torino - Ospedale Mauriziano

Torino - Molinette

Piemonte Regional Network
2008 – 2017
192 pazienti

25 centri afferenti: 7 fuori regione



Piemonte Regional
Network

Etiologia

47%

21%

3%

5%

3%

21%

Post-ischemica CMPD a coronarie sane Valvolare

Post-miocardite Altro Postcardiotomica



VA ECMO in Cadiogenic shock
MCS Piemonte Regional Network

n= 146 patients INTERMACS level 1 2008-2017 

Results

Death   52 /146       36%

Recovery 50 /146      34%

Bridge to emergency transplant 32 /146      22%

Bridge to long term LVAD 12 /146       8%

Survival to discharge 84  /146      57%     



VA ECMO in Cadiogenic shock
MCS Piemonte Regional Network

n= 146 patients INTERMACS level 1

Results

Sepsis

Major Bleedings
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ECMO implant
> 24 h after
diagnosis

ECMO implant
< 24 h after
diagnosis

Sepsis Major Bleedings

Sepsis

Positive blood cultures and 
Clinical signs of infection

Major bleedings

Surgical revision or evidence
of
bleeding > 4 blood units
transfusion
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30-day mortality
Recovery

•Regional Network
•Increasing Experience
•Systematic LV venting
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30-day mortality

Recovery
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Foglio1

				30-day mortality		Recovery		Serie 3

		2005		50%		0%

		2006		67%		0%

		2007		57%		12%

		2008		66%		0%

		2009		54%		0%

		2010		51%		15%

		2011		45%		15%

		2012		42%		33%

		2013		38%		35%

		2014		39%		39%

		2015		30%		40%

		2016		37%		40%

		2017		28%		40%
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Piemonte Regional Network Experience

Durable LVAD (81 pts) - Implants per year
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LVAD implantation











LVAD implantation
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Piemonte Regional Network Experience 
Long term LVAD
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Piemonte Regional Network Experience
Durable LVAD (81 pts)

New generation devices



In hospital mortality

Others LVAD 3/28 11%

HVAD + HM III 2/53 3 %

Total Mortality 5/81 6.0%

Piemonte Regional Network Experience
Long term LVAD



77%

3%
11%

9%

Sternotomy Minist/MiniThorac MiniThorac/MiniThorac Thoracotomy

Piemonte Regional Network Experience
HeartWare – HVAD and Heartmate III

Surgical approaches
Thoracotomy 100% redo
DoubleMini-Thorac 75% redo53 LVAD implantations



Minimally invasive LVAD implantation

Bridge to transplant
Complex redo surgery

Double minithoracotomy and subcostal approach



Minimally invasive LVAD implantation
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67%

53%
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SHFM

Piemonte Regional Network Experience
HeartWare – HVAD (44 patients)



15

20

9

ITT HVAD (44 pts)

BTT DT BTC

Piemonte Regional Network Experience
HeartWare - HVAD

0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70

0,80

0,90

1,00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Mesi

KM - HVAD ITT Censored
BTT DT BTC

82%

88%

58%

82%

66%

40%

61%

66%68%



Primary cause/mode of death n % Mean time 
(months)

Neurologic event 5 11.4 14.4

Right Heart Failure 2 4.5 39

Major infection 1 2.3 2

Respiratory failure 1 2.3 12

Thrombosis 1 2.3 8

Multisystem Organ Failure 1 2.3 47

Other 2 4.5 15.5

HVAD Implants n = 44, deaths =  13

Piemonte Regional Network Experience
HeartWare - HVAD



Mean Follow-up 22.68 ±14.48 months
Mean Follow-up 681days

Mean Hospital Stay 40,3 days

94%

6%

0%0%

Hospital/home days

Home Hospital

Long term LVAD Follow-up
81 implants



IDEAL VAD
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