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TURIN
MCS and HTX  program since 2006…

251 heart transplantations
271 short term VAD implantations
74 permanent VAD implantations



Prevalence of Heart Failure in the 
United States

• 4.9 millions symptomatic

patients; extimated 10 

millions in 2037

• 550,000 new cases/year
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*Rich M. J Am Geriatric Soc. 1997;45:968–974.
American Heart Association. 2003 Heart and Stroke Statistical Update. Dallas, Texas: AHA 2003. 



Kaplan-Meier estimates of survival at 1 and 2 years 

Time point LVAD 
(n=68)

Medical 
therapy 
(n=61)

p value

1 year 52% 25% 0.002

2 years 23% 8% 0.09

Rose EA et al. N Engl J Med 2001;345(20):1435-43.

2001



p = 0.001

Cause of death

EF < 30%
VO2 < 12
NYHA IV
HTx contraindications

NEJM 2001
First clinical trial

LVAD

OMM



I GENERATION Devices
HeartMate I XVE



II GENERATION Devices
Since 2000…
Clinical use of Axial Continuous flow devices







Incremento dei pazienti in destination therapy negli ultimi anni
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2014



ADVANCED- CAP Trial 2013

III GENERATION Devices
Heartware- VAD



Largest to smallest
...in ten years...

1° Generation

2° Generation

3° Generation

4° Generation

750 grams

300 grams

500 grams

100 grams

100 grams

92 grams

1000 grams



IV GENERATION Devices



Minimally invasive Approach



Long-term VAD- Università di Torino





Follow-up medio
10.99 ±12.21 mesi





Neurological
dysfunction



Retroauricolar pedestal

Improves Quality
of life

Reduces
Infections





Totally implantable LVAD
The Lion Heart



TET: Transcutaneous Energy
Transmission



Pre OP  patient preparation

LionHeart PV-01



LION HEART



The next future



Transcutaneous Energy
Transmission: Jarvik Heart

May 2, 2013 -Leviticus Cardio, recently performed a 
successful animal surgical trial using its wireless 
coplanar energy transfer system (CET) for ventricular 
assist devices (VAD). 
The surgery was performed at Assaf Harofeh Hospital 
using Jarvik Heart VAD. The CET system 
performed the energy transfer to the animal body 
and controlled the VAD pump operation.



Biventricular failure

•Age (over 65 years)
•Comorbidities
•Severe Pulmonary Hypertension
•Cardiac tumors



TOTAL ARTIFICIAL HEART TAH



A PIONEER OF THE CLINICAL USE OF 
MCSS

First TAH--Bridge to Transplant1969
(April 4), Texas Heart Institute, Houston, Texas

Pat. 47 years old H.K
LCO after LV aneurysm resection

MCS-64 h
Died 32 h after Htx

Denton Cooley and Dominigo Liotta
1969

Liotta`s artificial heart



CardioWest Total Artificial Heart



CardioWest    TAH



CUORE BIOLOGICO



FIRST STEP  
BIVENTRICULAR 

HEART SUPPORT ??



DHZ Berlin  Prof. HETZER Solution

BANDING of the
PulmonaryOutflow

Graft (25%)

Reduction of Inflow
Cannula Length

HeartWare LVAD
Modification for Clinical RVAD

HeartWare LVAD



Biventricular permanent 
continuous flow devices

(Berlin solution)



Biventricular permanent 
continuous flow devices

(Berlin solution)



Future directions…



• Biocompatible

• Reduced dimension

• Reliable (10 million beats/years o 4 billion cycles/years)

• Low energy requirements

• Easy to implant and.....to explant

• Allowing the discharge of the patient

• Cheap.....

IDEAL VAD



Future Trends
beyond 2020

Early support/Parzial support

Percutaneous implantation

Wireless power

Simplified management (like PM/ICD)

…. .  like a pill…. .



7 123456

InterMACS Level
Disease Progression

“Too Late”
DT

indication

“Optimal”
DT 

indicationPrognostic modeling 
to identify higher risk 
subgroups



Heartware MVAD



Miniaturization…….



LVADs development
5th Gen

-Percutaneous VADs

• HeartMate PMP

• Reitan Catheter Pump 
System

• Aortix device

• Symphony

-Partial Circulatory Support

Circulite

HM PMP

?





Transapical devices



No blood contact device
C pulse





C pulse
device in place

A=Cuff
B=Gas line
C=Epicardial
EKG sensing
Lead



Emerging new technology smaller & lighter (potentially better

performance)

Implantation techniques improving “less invasive” approaches
(percutaneously without the need for an open surgical procedure)

External components smaller, TETS in development

Current & future developments should continue to reduce adverse

events and improve survival / overall QoL

LVAD use in a greater number of pts

LVAD cost-effectiveness evaluation for decision about resources

allocation

Conclusions 

New patient’s population!!!



“Eventually, as cardiac support or 
replacement devices become 

smaller, more durable, and less 
obstrusive, they may become as 

conventional and common place as 
pacemaker are today”

Frazier OH, 2000



1984 2014



«…it is very difficult to foresee the future…»

Steven Spielberg and Robert Zemeckis 
1985




