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Let’s Implant a LVAD



•Long-term LVAD

•Conventional surgery

•HTx waiting list

•Mitraclip??
•Cardioband??

Treatment



INTERMACS level 4 to 7
• Mitral valve surgery

• Revascularization (STICH TRIAL)

• Ventricular septal reshaping

• Unconventional surgery

(Mitraclip, Cardioband, Bioventrix )



MITRA-FR Study

2 Groups
144 pt: MitraClip + Optimal Medical therapy

144 pt: Optimal Medical therapy



MITRA-FR Study





Clinical Case

• Woman, 70 y
• Severe functional MR (Carpentier type I and IIIB)
• Permanent AF in Dilatative Cardiomiopathy (FE 35%)
• Episodes of Pulmonary Edema, TVS
• ICD/CRT implantation
• 06/2017 RHC: CVP 2, PAP 23/10/13, W 7, CI 1.58

• MR reduced (moderate)
• Worsening conditions. FE 20% , increased PAPS, UTIC on 

inotropes

MitraClip procedure with 3 clips





• Pale copy nof the Alfieri stich

• MR 2 is …a success…!!!???

• Turbolences (no PISA possible), stenosis? (2 clips …)

• Anatomical exclusions

• Mitral Valve repair after clip?

• “Enthusiastic” interpretation of the studies

MitraClip

NOT a resonable option for functional MR in 
operable patients



Evolution of Minimally Invasive Surgical Approaches

Minimally invasive mitral valve  
surgery

…from a wide open view to a total 3D video assistance…



• Sex: Female, Age: 54, Etiology: Post Ischemich Cadiomyopathy

• INTERMACS Level: 4

• Episodes of pulmonary edema

• RHC (September 2017): CVP 9, sPAP 68, mPAP 45, dPAP 34, W 29,
IC 1,65 PVR 6,6, TPG 16

• Post-NO: CVP 5, sPAP 55, mPAP 34, dPAP 20, W14, IC 1,77, PVR
4,5

• Echocardiogram EF 25%, MR 4+

MITRACLIP 2 clips Bridge to decision

Clinical case



PRO Mitraclip
Pulmonary edema

High Wedge
pressure

No Inotropic
dependent

Severe MR, good
echo parameters

Costs

Less invasive

PRO LVAD

Intermacs 4 ?

Severe pulmonary
hypertension

Bridge to Candidacy



• April 2018 new hospitalization for heart failure, INTERMACS level 3

• RHC: CVP 7, sPAP 70, mPAP 47, dPAP 29, W 34, IC 1,85, CO 3,3, 
PVR 4,29, TPG 13 

After 7 months…

• Ecochardiogram: EF 19%, RM 3+, Area 2,3 cmq, GM 6 
mmhg, sPAP 81 mmHg

LVAD Bridge to candidacy + Mitraclip removal



Mitral valve stenosis after Mitraclip implantation

1 or 2 clips makes the difference!!



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



Ten years ago......Implantation



Minitoracotomia antero-laterale sx 
(V-VI spazio intercostale)

Minitoracotomia 
anteriore dx (II 

spazio 
intercostale)

1° tunnellizzazione 
driveline

Exit-site

2° tunnellizzazione 
driveline

Device

Condotto 
di outflow

Minimally invasive LVAD implantation



Minimally invasive LVAD implantation
Mitraclip removal



Minitoracotomia antero-laterale sx 
(V-VI spazio intercostale)

Minitoracotomia 
anteriore dx (II 

spazio 
intercostale)

1° tunnellizzazione driveline

Exit-site

2° tunnellizzazione driveline

Minimally invasive LVAD implantation



MITRACLIP before LVAD therapy ?

Systematic underestimation of mitral stenosis due to
- low CI
- high EDLVP
- double orifice (no PISA)
- conglutination of cordae (subvalvular stenosis)

Need for clip removal? Residual moderate mitral regurgitation (mitral
leaflets damage during removal)  

Reduced LV unloading

Reversibility of pulmonary hypertension in BTC strategy?



MITRACLIP

INVASIVE PROCEDURE ?

Irreversible alteration of normal anatomy

Percoutaneous repair

long-term survival ?Better Quality of life 









• Mitraclip application should be performed in higher intermacs patients

• One clip ……… no more

• Mitral stenosis is regularly underestimated

• Mitraclip as bridge to VAD ……. There is a price to pay!

• Mitral disruption due to clip removal can compromise the unloading of the 

left ventricle and the reversibility of pulmonary hypertension in a bridge to 

transplant strategy

TAKE HOME MESSAGES


