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VVANTAGGI E ANTAGGI E LLIMITIIMITI

DELLE DELLE PPROTESI ROTESI MMECCANICHE E ECCANICHE E BBIOLOGICHEIOLOGICHE

Capitolo 28Capitolo 28
Valvulopatia aorticaValvulopatia aortica



AuthorsAuthors Type ofType of
operationoperation

N. PtsN. Pts MortalityMortality
(%)(%)

Jamieson WR, STS DB,1999Jamieson WR, STS DB,1999

Jamieson WR, STS DB, 1999Jamieson WR, STS DB, 1999
AVRAVR

AVR + CABGAVR + CABG
26,31726,317

22,71322,713
4.34.3

8.08.0

Collective Review, 1995-2005Collective Review, 1995-2005 AVR +/- CABGAVR +/- CABG     5,2495,249 4.94.9

Desai ND, STS DB, 2008Desai ND, STS DB, 2008 AVR +/- CABGAVR +/- CABG

AVRAVR

AVR + CABGAVR + CABG

216.245216.245 5.75.7

2-52-5

7-97-9

Univ. Tor Vergata, 2010Univ. Tor Vergata, 2010 AVRAVR

AVR + CABGAVR + CABG
1,3361,336

466466
2.52.5
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OOPERATIVE PERATIVE MMORTALITYORTALITY

AAORTICORTIC  VVALVE ALVE RREPLACEMENTEPLACEMENT



AuthorsAuthors Type of operationType of operation N. PtsN. Pts MortalityMortality
(%)(%)

Collective Review, 1995-2002Collective Review, 1995-2002 MVRMVR         2,5792,579 7.07.0

Desai ND, STS DB, 2008Desai ND, STS DB, 2008 MVR +/- CABGMVR +/- CABG

MVR + AVRMVR + AVR
132,641132,641

    24,60824,608
7.77.7

11.511.5

Gudbjartsson T, STSDB, 2008Gudbjartsson T, STSDB, 2008 MVRMVR

ElectiveElective

Urg.Urg.

5-95-9

3.43.4

7.97.9

Univ. Tor Vergata, 2010Univ. Tor Vergata, 2010 MVR MVR 440440 4.94.9

MMITRALITRAL  VVALVE ALVE RREPLACEMENTEPLACEMENT

OOPERATIVE PERATIVE MMORTALITYORTALITY



PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

NON NECESSARIANON NECESSARIA
TERAPIA ANTICOAGULANTETERAPIA ANTICOAGULANTE

A LUNGO TERMINEA LUNGO TERMINE

VANTAGGIOVANTAGGIO



PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

DURATA LIMITATADURATA LIMITATA

SVANTAGGIOSVANTAGGIO



PPROSTHETICROSTHETIC  AAORTICORTIC  VVALVEALVE  SSELECTIONELECTION
(ACC/AHA 2006 Guidelines)(ACC/AHA 2006 Guidelines)

Bonow RO, Circulation 2006Bonow RO, Circulation 2006

•  Mechanical prosthesisMechanical prosthesis in patients with a in patients with a
mechanical valve in the mitral or tricuspidmechanical valve in the mitral or tricuspid
positionposition
•  BioprosthesisBioprosthesis in patients of any age who in patients of any age who
will not take warfarin or who have majorwill not take warfarin or who have major
contraindications to warfarin therapycontraindications to warfarin therapy

Class I



•  diatesi emorragichediatesi emorragiche
•  angiodisplasieangiodisplasie
•  gravi anemie emolitichegravi anemie emolitiche
•  scarsa compliance a terapia A/Cscarsa compliance a terapia A/C
•  donne giovani con aspettativa di gravidanzadonne giovani con aspettativa di gravidanza

Controindicazioni alla terapia anticoagulante



Prima generazione

Hancock
(porcine)

Limiti

•  posizionamento in sede anulareposizionamento in sede anulare
•  deterioramento protesideterioramento protesi
      biologica a 10 annibiologica a 10 anni

PPROTESIROTESI  BBIOLOGICHEIOLOGICHE



Medtronic Hancock II
(porcine)

Carpentier-Edwards
(porcine)

Carpentier-Edwards
(Perimount)

PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

Seconda generazione



Vantaggi

•  posizionamento sopranulare (posizionamento sopranulare ( calibro) calibro)
•   libertà di deterioramento a 10-15 anni

PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

Seconda generazione



PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

Terza generazione

Carpentier-Edwards
Magna (pericardial)

Sorin Mitroflow
(pericardial)

St. Jude Trifecta
(pericardial)



PPROTESIROTESI  BBIOLOGICHEIOLOGICHE

Terza generazione

Vantaggi

•  stent a basso profilo, flessibile,stent a basso profilo, flessibile,
    di agevole impiantodi agevole impianto
•  emodinamicamente più efficientiemodinamicamente più efficienti
•    libertà da deterioramento (libertà da deterioramento (~~20 anni)20 anni)



PPROTESIROTESI  MMECCANICHEECCANICHE

A gabbia e palla



PPROTESIROTESI  MMECCANICHEECCANICHE

Monodisco (Tilting Disk)

   

Björk-ShileyBjörk-Shiley Medtronic-HallMedtronic-Hall OmnicarbonOmnicarbon



PPROTESIROTESI  MMECCANICHEECCANICHE

St. Jude Medical
(Regent)

Bileaflet

CarboMedics Sorin BiCarbon



IIDEAL DEAL PPROSTHETIC ROSTHETIC HHEART EART VVALVEALVE

• The valve shouldThe valve should::
      - provide a cure- provide a cure
      - have normal function- have normal function
      - last a lifetime- last a lifetime
• PHV implantation should bePHV implantation should be::
      - with very low mortality, nondestructive- with very low mortality, nondestructive
      - associated with satisfactory- associated with satisfactory QQooLL

Choice of PHV in the Adult, JACC 2010Choice of PHV in the Adult, JACC 2010



(575 pts, 394 AVR, 181 MVR,
Bjork-Shiley vs. Porcine Valves, DVA trial)

Hammermeister KE, JACC 2000Hammermeister KE, JACC 2000

•  similar 15-year mortalitysimilar 15-year mortality
•  higher reoperation ratehigher reoperation rate
    (29 vs 10%) in pts <65 yrs (29 vs 10%) in pts <65 yrs 
•  greater reoperation rate in MVR vs AVR groupgreater reoperation rate in MVR vs AVR group
    (44 vs 23%)(44 vs 23%)
•  lower bleeding rate (0.9-2% /year vs 2-2.5% /year)lower bleeding rate (0.9-2% /year vs 2-2.5% /year)
•  no differenceno difference for thromboembolysm for thromboembolysm
    and other complications and other complications 

BBIOLOGICAL VS IOLOGICAL VS MMECHANICAL ECHANICAL PPROSTHESESROSTHESES



Rahimtoola SH, JACC 2003Rahimtoola SH, JACC 2003

MMECHANICALECHANICAL  PPROSTHESESROSTHESES

FFREEDOM FROMREEDOM FROM  SSTRUCTURALTRUCTURAL  VVALVEALVE  DDETERIORATIONETERIORATION
(aortic and mitral position, 4.695 pts)(aortic and mitral position, 4.695 pts)

yearsyears

(%
)

(%
)

~~100100



BBIOPROSTHESISIOPROSTHESIS

SSTRUCTURALTRUCTURAL  VVALVEALVE  DDETERIORATION ETERIORATION (SVD) at 15 yrs(SVD) at 15 yrs
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by patient age and valve position

Age (years)

Jamieson WR, Ann Thorac Surg 1998Jamieson WR, Ann Thorac Surg 1998

MITRALMITRAL
AORTICAORTIC



BBIOPROSTHESISIOPROSTHESIS

Jamieson WR, J Thorac Cardiovasc Surg 1999Jamieson WR, J Thorac Cardiovasc Surg 1999

10-year freedom from SVD after
1,266 C-E porcine vs 429 C-E pericardial valves

in mitral position by patient age
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Bovine pericardialBovine pericardial

PorcinePorcine

Age (years)



Rahimtoola SH, JACC 2003Rahimtoola SH, JACC 2003

•  Bioprostheses have a low rate of SVD inBioprostheses have a low rate of SVD in
the older patient and are the PHV of choicethe older patient and are the PHV of choice
for AVR in patients for AVR in patients >> 60-65 60-65 years, and for years, and for
MVR in patients MVR in patients >> 65-70 65-70 years years
•  in younger patients mechanical valves arein younger patients mechanical valves are
the PHV of choicethe PHV of choice

CCHOICEHOICE  OFOF  PPROSTHETICROSTHETIC  HHEARTEART  VVALVEALVE



• Survival related to patient’s age at time of surgerySurvival related to patient’s age at time of surgery

Data collected from Non-Randomized Studies 1995-2001Data collected from Non-Randomized Studies 1995-2001

CCHOICEHOICE  OFOF  PPROSTHETICROSTHETIC  HHEARTEART  VVALVEALVE



•  In most clinical situations is between aIn most clinical situations is between a
mechanical mechanical and aand a  stented bioprosthesisstented bioprosthesis
•  Important determining factor:Important determining factor:
           which of the 2 complications,           which of the 2 complications,
anticoagulation therapyanticoagulation therapy  oror  SVDSVD,,
 one wants to avoid one wants to avoid

Rahimtoola SH, JACC 2010Rahimtoola SH, JACC 2010

CCHOICEHOICE  OFOF  PPROSTHETICROSTHETIC  HHEARTEART  VVALVEALVE



•  Bleeding rate in patients Bleeding rate in patients > 60-65> 60-65 years is years is
greatly increased (5.0-7.4% /year vs 1.5 /year)greatly increased (5.0-7.4% /year vs 1.5 /year)

Data collected from Non-Randomized Studies 1996-2009Data collected from Non-Randomized Studies 1996-2009

ANTICOAGULATION THERAPY

CCHOICEHOICE  OFOF  PPROSTHETICROSTHETIC  HHEARTEART  VVALVEALVE



CCRITERI DI RITERI DI SSCELTA CELTA PPROTESI ROTESI VVALVOLAREALVOLARE

•  DurataDurata
•  Necessità di Necessità di terapia anticoagulanteterapia anticoagulante
•  Rischio operatorio per eventuale Rischio operatorio per eventuale 
    reinterventoreintervento
•  Aspettativa di vitaAspettativa di vita
•  Qualità di vitaQualità di vita
•  Preferenza pazientePreferenza paziente

TOR VERGATATOR VERGATA



TOR VERGATATOR VERGATA

CCHIRURGIA HIRURGIA VVALVOLARE ALVOLARE AAORTICAORTICA

(2,888 interventi 1991-2010)
(%

)
(%

)

(427)(427)

(2,461)(2,461)

85%

15%



CCHIRURGIA HIRURGIA VVALVOLARE ALVOLARE AAORTICAORTICA

Evoluzione

  età media pazientietà media pazienti
  uso bioprotesi in pericardiouso bioprotesi in pericardio
  uso protesi porcineuso protesi porcine
• No terapia anticoagulanteNo terapia anticoagulante

TOR VERGATATOR VERGATA



Caratteristiche cliniche
pazienti di età > 60 anni

  necessità di altra chirurgianecessità di altra chirurgia
  rischio di emorragiarischio di emorragia

• Terapia antiaggregante preferita anche per fibrillazione atrialeTerapia antiaggregante preferita anche per fibrillazione atriale
cronicacronica

TOR VERGATATOR VERGATA



McClure S et al, Ann Thorac Surg 2010McClure S et al, Ann Thorac Surg 2010

15-Year Freedom from reoperation and survival15-Year Freedom from reoperation and survival
after AVR (C-E after AVR (C-E pericardial valvespericardial valves))

(1000 pts, 1991-2002)

(%
)

(%
)

Freedom from Redo

Survival



  

www.edwards.comwww.edwards.com 2010 2010

• Actuarial freedom: 80%Actuarial freedom: 80%
• Actual freedom: 90% Actual freedom: 90% 

20-Year20-Year Freedom from reoperation Freedom from reoperation
after AVR (C-E after AVR (C-E pericardial valvespericardial valves))

for age for age  61-70 61-70 years years

http://www.edwards.com/


18-Year18-Year Freedom from SVD of Freedom from SVD of
Mitroflow pericardial valves in aortic positionMitroflow pericardial valves in aortic position

ISTHMUS Investigators, Eur J Cardiothorac Surg 2011ISTHMUS Investigators, Eur J Cardiothorac Surg 2011

Multicenter Italian Study, 1.591 pts, mean age 75 yrs
(%

)



ISTHMUS Investigators, Eur J Cardiothorac Surg 2011ISTHMUS Investigators, Eur J Cardiothorac Surg 2011

18-Year18-Year Freedom from SVD of Freedom from SVD of
Mitroflow pericardial valves in aortic positionMitroflow pericardial valves in aortic position

(%
)



(%
) 

80%80%
89%89%

Impiego della bioprotesi in posizioneImpiego della bioprotesi in posizione
aorticaaortica per età tra 65 e 69 anni per età tra 65 e 69 anni    

TOR VERGATATOR VERGATA



SSOSTITUZIONEOSTITUZIONE  VVALVOLAREALVOLARE  AAORTICAORTICA

Periodo 1994-2002
(età media 66 ± 11)

(%
)

biologichebiologiche

meccanichemeccaniche

Periodo 2008-12
(età media 70 ± 11)

TOR VERGATATOR VERGATA

(%
)



SSOSTITUZIONEOSTITUZIONE  VVALVOLAREALVOLARE  AAORTICAORTICA

Impiego attuale di bioprotesi (pericardio bovino)

80%



• I pazienti che necessitano della chirurgiaI pazienti che necessitano della chirurgia
valvolare, aspirano ad intervento definitivo evalvolare, aspirano ad intervento definitivo e
ad un futuro libero da complicanzead un futuro libero da complicanze



Rahimtoola SH, JACC 2010Rahimtoola SH, JACC 2010

CCHOICE OF HOICE OF PPROSTHETIC ROSTHETIC HHEART EART VVALVEALVE

• Expect. life <10 yrs
• A/C not indicated
•  Risk of bleeding



Rahimtoola SH, JACC 2010Rahimtoola SH, JACC 2010

CCHOICE OF HOICE OF PPROSTHETIC ROSTHETIC HHEART EART VVALVEALVE

• Expect. life <5-10 yrs
• A/C not indicated
•  Risk of bleeding

NO

AVR, Aortic Valve ReplacementAVR, Aortic Valve Replacement
MVR, Mitral Valve ReplacementMVR, Mitral Valve Replacement



• Pazienti di etàPazienti di età >>60 anni (60 anni (~80%~80% attuale popolazione) attuale popolazione)

• Elevata libertà da reintervento a lungo termine perElevata libertà da reintervento a lungo termine per
età età ≥60 anni≥60 anni ((~~90% a 15 anni90% a 15 anni))  

SSOSTITUZIONE OSTITUZIONE VVALVOLAREALVOLARE  AAORTICAORTICA

Bioprotesi



Impianto percutaneo di bioprotesi:

Prospettive future

•  Estensione dell’indicazioneEstensione dell’indicazione
•  Trattamento disfunzione di bioprotesi Trattamento disfunzione di bioprotesi 

Nuova Terapia anticoagulante
(senza monitoraggio INR):

•  Qualità di vita miglioreQualità di vita migliore
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