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Presentation SectionsPresentation Sections

�� Aortic Aortic StenosisStenosis

�� Aortic valve replacementAortic valve replacement

�� TranscatheterTranscatheter AV implantation (TAVI)AV implantation (TAVI)

�� Screening patients for TAVIScreening patients for TAVI

�� The Israeli TAVI experienceThe Israeli TAVI experience

�� Rabin Medical Center TAVI experienceRabin Medical Center TAVI experience
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AorticAortic--Valve Valve stenosisstenosis
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Anatomy  Anatomy  
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Anatomy  Anatomy  

Anatomy of the Aortic Valvar Complex and Its Implications for Transcatheter Implantation of the Aortic Valve.

Piazza N et al. Circ Cardiovasc Intervent 2008;1;74-81
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Aortic Valve

Aortic Aortic StenosisStenosis PathologyPathology

Aortic Stenosis
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Potential pathway depicting Potential pathway depicting 

calcificcalcific aortic valve disease aortic valve disease 
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Aortic Aortic StenosisStenosis PathologyPathology
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Normal Aortic ValveNormal Aortic Valve
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Aortic Aortic StenosisStenosis PathologyPathology
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“ When it is considered how narrow the opening is….it is difficult 

to conceive how such an organic derangement can continue for 

years…if such an obstacle to the circulation were suddenly 

introduced into a healthy subject, death would immediately 

follow…but as these obstacles are slowly formed, the circulation is 

gradually impeded and nature seems to be habituated to such a 

perversion of her laws…”

J. N. Corvisart 1803

French Cardiologist to Napoleon

A pioneer of cardiac auscultation
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PathophysiologyPathophysiology ofof

aortic aortic stenosisstenosis
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PathophysiologyPathophysiology ofof

aortic aortic stenosisstenosis
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PathophysiologyPathophysiology ofof

aortic aortic stenosisstenosis
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Definition of Severe AorticDefinition of Severe Aortic--StenosisStenosis

�� Valve area < 1.0 cmValve area < 1.0 cm2      2      (Normal(Normal--22--3 cm3 cm22))

�� Valve area index < 0.6 cmValve area index < 0.6 cm22/m/m22

�� Jet velocity > 4.0 m/secJet velocity > 4.0 m/sec

�� Mean valve gradient > 40 mmHgMean valve gradient > 40 mmHg

ACCACC//AHA 2006 guidelinesAHA 2006 guidelines
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Prevalence ofPrevalence of

significant Aorticsignificant Aortic--Valve DiseaseValve Disease

�� AS is the most frequent significant heart valve AS is the most frequent significant heart valve 

disease in Western countries.disease in Western countries.

�� Significant AS in ~2% of US population >65 yearsSignificant AS in ~2% of US population >65 years..
Freeman et al. Circulation. 2005;111(24):3316Freeman et al. Circulation. 2005;111(24):3316--26.26.

�� Bicuspid AVBicuspid AV-- 0.50.5--2% of the population (men>women)2% of the population (men>women)
Basso et al. Am J Basso et al. Am J CardiolCardiol. 2004;93(5):661. 2004;93(5):661--3.3.

�� 68% of all heart valve operations!68% of all heart valve operations!

� In Israel: until recently ~1,000 AVR per year.
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EchocardiographyEchocardiography
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EchocardiographyEchocardiography

normal AV-echo.flv
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�� AsymptomaticAsymptomatic

�� Effort Effort dyspneadyspnea

�� AnginaAngina

�� WeaknessWeakness

�� Pulmonary edemaPulmonary edema

�� SyncopeSyncope

�� Sudden cardiac deathSudden cardiac death

Aortic Aortic StenosisStenosis::

Clinical ManifestationClinical Manifestation
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Ross J, Jr., Braunwald E. Circulation 1968; 38 (S1):61-7

Natural History ofNatural History of

Patients with AorticPatients with Aortic--StenosisStenosis
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Natural History ofNatural History of

Patients with AorticPatients with Aortic--StenosisStenosis
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Surgical AorticSurgical Aortic--Valve Valve 

ReplacementReplacement
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Valve ReplacementValve Replacement

No SurgeryNo Surgery

AVR should be performed
in symptomatic severe AS patients

Carabello et al. NEJM 2002;346 (9)
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Surgical Aortic Valve ReplacementSurgical Aortic Valve Replacement

•• Surgical AVR is the standard treatment for Surgical AVR is the standard treatment for 
adults with symptomatic severe AS!adults with symptomatic severe AS!

•• PerioperativePerioperative mortality rates are based on mortality rates are based on 

large databases: 2large databases: 2--3% in young pts with 3% in young pts with 

elective cases.elective cases.

•• PatientPatient’’s lifespan returns to near that of s lifespan returns to near that of 

general population.general population.
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AORTIC VALVE REPLACEMENT TECHNOLOGY

Mechanical Tissue Surgical

Bi-leaflet

Single disk

Ball and cage

Stented bovine 

pericardial

Stented PorcineStentless porcine

Cadaver 

(homograft)

Valve Design Implantation Technology

Repair

Surgical Aortic Valve ReplacementSurgical Aortic Valve Replacement



28

Management strategy for patients Management strategy for patients 

with severe aortic with severe aortic stenosisstenosis. . 

ACCACC//AHA 2006 guidelinesAHA 2006 guidelines
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Mechanical valvesMechanical valves

Starr-Edwards

Caged Ball Tilting Disk Bi-Leaflet

Bjork-Shiley St Jude

Albert Starr 1960 V. Bjork 1969 D. Nicoloff 1977

Multiple generations and brands of each design type
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Mechanical valvesMechanical valves
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Mechanical valves:Mechanical valves:

the need for anticoagulationthe need for anticoagulation
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Tissue ValvesTissue Valves

Porcine Heterograft

Edwards 

Pericardial Xenograft

Edwards

Multiple generations and brands of each design type

Homograft

Medtronic

Stentless Heterograft

Cryolife



33

Tissue ValvesTissue Valves
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Tissue ValvesTissue Valves
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BioprosthesisBioprosthesis valvesvalves

vs. Mechanical valvesvs. Mechanical valves
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Risk factors for Impaired Risk factors for Impaired 

Prognosis after AVRPrognosis after AVR

�� Advanced age (> 80 yrs)Advanced age (> 80 yrs)

�� Impaired LV functionImpaired LV function

�� Prior heart surgeryPrior heart surgery

�� Renal insufficiencyRenal insufficiency

�� Previous strokePrevious stroke

�� Lung diseaseLung disease

�� Emergency operationEmergency operation
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Survival of Octogenarians after Survival of Octogenarians after 

surgical AVRsurgical AVR



38

Outcome of 108,687 patients Outcome of 108,687 patients 

after isolated AVRafter isolated AVR
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Change in population Change in population 

undergoing isolated AVRundergoing isolated AVR
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~30-40% of Patients with Severe  

Symptomatic AS are “Untreated”!
Severe Symptomatic Aortic Stenosis AVR 

No AVR  Percent of Cardiology Patients Treated  

100%  

Under-treatment   90%  
30  31  32  

41  especially  

prevalent among  

patients  

managed by  

Primary Care  

physicians  

80%  45  48  
60  70%  

60%  

50%  

40%  
70  69  68  

30%  59  55  52  

40  20%  

10%  

0%  

Bouma

1999  

Iung*   

2004  

Pellikka

2005  

Charlson

2006  

Bach
Spokane 

(prelim)  

Vannan

(Pub. 

Pending)  

1. Bouma B J et al. To operate or not on elderly patients with aortic stenosis:  the decision and its consequences. Heart 1999;82:143-148 

2. Iung B et al. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease.  European Heart Journal 

2003;24:1231-1243 (*includes both Aortic Stenosis and Mitral Regurgitation patients) 

3. Pellikka, Sarano et al. Outcome of 622 Adults with Asymptomatic, Hemodynamically Significant Aortic Stenosis During Prolonged Follow-Up.  Circulation 2005 

4. Charlson E et al.  Decision-making and outcomes in severe symptomatic aortic stenosis. J Heart  Valve Dis2006;15:312-321  
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Introduction toIntroduction to

TranscatheterTranscatheter AorticAortic--Valve Valve 

ImplantationImplantation
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Balloon Aortic Valvuloplasty

• Rapid ventricular pacing.

• First preformed in children with congenital AS.

• 1st adult palliative case in 1985.

Cribier A. et al. Lancet 1986;63-7.
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� Results in 50-70% decrease in gradients and a 40-60% 
increase in AVA .

� Problems

� Complications (vascular,…)

� Sub-optimal results

� Early restenosis ~50% 

Balloon Aortic Valvuloplasty

NHLBI Balloon Valvuloplasty Registry Participants. Circulation 1991;84:2383-2397



45

To avoid To avoid restenosisrestenosis::

Why not place a Why not place a stentstent within the valve?within the valve?
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19931993--1994: Post1994: Post--Mortem Mortem 

implantations of AV implantations of AV stentstent
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11stst original drawings:original drawings:

The concept of The concept of stentedstented valvevalve



48

19941994--1999: Trying to convince investors 1999: Trying to convince investors 

to create a biomedical to create a biomedical copmpanycopmpany
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1999: 1999: PercutaneousPercutaneous Valve Technologies Valve Technologies 

(PVT) was eventually created(PVT) was eventually created
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Device System and EngineersDevice System and Engineers
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11stst prototypes of prototypes of stentedstented valvesvalves
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> 600 M cycles (15 yrs equivalent)> 600 M cycles (15 yrs equivalent)

Cribier-Edwards Aortic Bioprosthesis
Accelerated Wear Tests

CribierCribier--Edwards Aortic Edwards Aortic BioprosthesisBioprosthesis

Accelerated Wear TestsAccelerated Wear Tests
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PHV IMPLANTATIONSPHV IMPLANTATIONS

��Native aortic valveNative aortic valve

��Native pulmonary valveNative pulmonary valve

��Descending aortaDescending aorta

More than 100 implantations More than 100 implantations 

in normal sheep (CERA, in normal sheep (CERA, 

Paris and Biomatec, Lyon)Paris and Biomatec, Lyon)

Cribier-Edwards Aortic Bioprosthesis
Animal Tests

CribierCribier--Edwards Aortic Edwards Aortic BioprosthesisBioprosthesis

Animal TestsAnimal Tests
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Implantation techniqueImplantation technique

Balloon valvuloplasty and valve implantation 
during rapid ventricular pacing (~180/min)
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April 16April 16thth, 2002., 2002.

First in Man TAVI, Rouen, FranceFirst in Man TAVI, Rouen, France
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April 16April 16thth, 2002., 2002.

First in Man TAVI, Rouen, FranceFirst in Man TAVI, Rouen, France
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April 16April 16thth, 2002., 2002.

First in Man TAVI, Rouen, FranceFirst in Man TAVI, Rouen, France
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Day 8 postDay 8 post--implantationimplantation
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CribierCribier--Edwards Aortic Edwards Aortic BioprosthesisBioprosthesis

Animal TestsAnimal Tests : The initial phase: The initial phase

• Poorly defined patients characterization

� Desperate cases (including those beyond cure)

• Poorly defined procedural specifications

• Prototype equipment

• Procedural learning curve

� pioneering experiences  

• ↑ procedural complications

• ↑ peri-procedural and short-term mortality

• Questionable procedural role & medical benefits

Yrs: 2002-2005
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Learning CurveLearning Curve

• Improved Results-

mostly related to improved patient selection!

• The importance of meticulous screening process.
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Hemodynamic  Effect

LV

Ao

LV/Ao

Pre PAVI                    Post PAVI

Gradient 
55mmHg

AVA=0.6 cm2

Gradient
0mmHg

AVA=1.7 cm2
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REVIVE II + REVIVAL II + CSA (n=193)
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Edwards TAVI Edwards TAVI bioprosthesisbioprosthesis
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Cribier-Edwards/SapienTM Aortic Bioprosthesis
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Cribier-Edwards/SapienTM Aortic Bioprosthesis
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Cribier-Edwards/SapienTM Aortic
Bioprosthesis (NJ-CA-Israel)

Trileaflet bioprosthesisTrileafletTrileaflet bioprosthesisbioprosthesis

�� HighlyHighly resistantresistant stentstent cagecage

�� EquineEquine →→ Bovine Bovine pericardiumpericardium

�� Optimal Optimal hemodynamicshemodynamics

�� > 5 > 5 yearsyears durabilitydurability ((benchbench testingtesting))

�� TwoTwo sizessizes

�� 23/26 mm 23/26 mm diameterdiameter

�� (29 mm (29 mm plannedplanned))

�� AVA=1.7AVA=1.7--1.9 cm1.9 cm22

Cribier-Edwards/SapienTM Aortic Bioprosthesis

First generation - polyurethane
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RetroFlex™ Transfemoral
Valve Delivery System

Cribier-Edwards/SapienTM Aortic Bioprosthesis
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Cribier-Edwards/SapienTM Aortic Bioprosthesis
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Cribier-Edwards/SapienTM Aortic Bioprosthesis
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Transfemoral Edwards implantation
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Transapical
approach using the

Ascendra™ Delivery System

Transfemoral
approach using the

RetroFlex™ Delivery System

24 French Sheath Delivery System

1 valve, 2 methods

Cribier-Edwards/SapienTM Aortic Bioprosthesis
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TransTrans--Apical Aortic Valve ImplantApical Aortic Valve Implant
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Transapical Procedural Steps Using
The Ascendra™ Delivery System
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Transapical Edwards implantation
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•• interventional cardiologistsinterventional cardiologists

•• cardiac surgeonscardiac surgeons

•• echocardiographersechocardiographers

•• vascular surgeonsvascular surgeons

•• radiologistradiologist

•• anesthesiologistsanesthesiologists

•• ICU physiciansICU physicians

•• electrophysiology specialistselectrophysiology specialists

•• dedicated nursing staffdedicated nursing staff

•• industry specialists industry specialists 

Team ApproachTeam Approach
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The Bipolar or The Bipolar or TriangularTriangular ApproachApproach

Surgery
Transfemoral

Surgeon/Cardiologist

Transcatheter apical

AVR

Surgeon
Interventional 
Cardiologist
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The CoreValve Self-Expandable System
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• Specifically designed for          
transcatheter delivery

• Single layer porcine pericardium

• Tri-leaflet configuration

• Tissue valve sutured to frame

• Two sizes accommodate 90% of pts 

The CoreValve Self-Expandable System
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�� A porcine pericardial tissue valveA porcine pericardial tissue valve

�� Fixed to a nitinol stent frame in a surgical Fixed to a nitinol stent frame in a surgical 
manner with PTFE suturesmanner with PTFE sutures

�� HIGHER PARTHIGHER PART : : 
fixationfixation//axes the systemaxes the system

�� MIDDLE PARTMIDDLE PART :: constrained constrained 
to avoid coronaries / carries the to avoid coronaries / carries the 
valve in its valve in its lower portionlower portion

�� LOWER PARTLOWER PART:: High radial High radial 
force pushes aside the calcified force pushes aside the calcified 
leaflets leaflets --avoids recoil / avoids recoil / parapara--
valvularvalvular leaks leaks (covered (covered 
sleeve/skirt)sleeve/skirt)

The CoreValve Self-Expandable System
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Generation 1
25F

Transcatheter

Generation 2
21F

Transcatheter

Generation 3

18F
Percutaneous

200420042004

20052005

20062006

CoreValve Technology Progress

20072007
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18F Delivery Catheter System

12F Shaft 

18F Capsule

Over-the-wire 0.035 compatible

Loading/Release Handle
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Deployment of the Deployment of the CoreValveCoreValve SystemSystem

Before annular 
contact

After annular 
contact

Before device
release

Self expandable deployment mechanism
Allows valve repositioning before final valve release
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Transfemoral CoreValve implantation



88

0

0.5

1

1.5

2

PRE POST

ASA (cm2 )

1.77 ±0.40 [1.1-2.6]

CoreValve Hemodynamic Effect



89

Global Global CoreValveCoreValve procedures performedprocedures performed
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TAVITAVI––The Technology TodayThe Technology Today

2323--27 mm27 mm29 x 55 mm 29 x 55 mm 

≥≥ 6 mm6 mm
18 F18 F

2020--23 mm23 mm26 x 53 mm26 x 53 mmNitinolNitinol, , 

Porcine Porcine 

pericardiumpericardium

CoreValve CoreValve 

RevalvingRevalving

™™

Femoral Femoral 

arteryartery

Delivery Delivery 

(internal)(internal)
AnnulusAnnulusSizeSizeFrame + TissueFrame + Tissue

≥≥ 9 mm9 mm24F24F2121--25 mm25 mm26 x 16 mm26 x 16 mm

≥≥8 mm8 mm
22F22F1818--22 mm22 mm23 x 14.5 mm23 x 14.5 mmStainlesStainles steal, steal, 

Bovine Bovine 

pericaridumpericaridum

Edward Edward 

SAPIENSAPIEN™™

Femoral Femoral 

ArteryArtery

Delivery Delivery 

(internal)(internal)
AnnulusAnnulusSizeSizeFrame + TissueFrame + Tissue

*18 French system was already introduced
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TAVI: Contemporary European data

0.640.59AVA (before cm2)

9.14Mean gradient (after mm Hg)

49.653.5Mean gradient (before mm Hg)

1.51.7AVA (after cm2)

8.479.2NYHC III/IV

22.926.4Logistic EurosScore (%)

81.081.8Age (yrs)

CoreValve

(n=1243)

Edwards-Sapien

(n=505)

System

Source Registry    18-F Expanded Registry

Cribier et al. JACC Int 2009
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3.93.91.01.0Myocardial infarction (%)Myocardial infarction (%)

22%22%1.5%1.5%Need for pacemaker Need for pacemaker 

(immediate(immediate→→30 days %)30 days %)

6.26.27.47.4Vascular complications (%)Vascular complications (%)

2.32.30.70.7PerforationPerforation--tamponadetamponade (%)(%)

1.71.73.43.4Stroke (%)Stroke (%)

6.76.76.46.43030--d mortality (%)d mortality (%)

98989595Procedural success (%)Procedural success (%)

CoreValveCoreValve

(1243)(1243)

EdwardsEdwards--SapienSapien

(N=505)(N=505)

SystemSystem

Source Registry    18-F Expanded Registry

Cribier et al. JACC Int 2009

TAVI: Contemporary European data
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Circulation 2009;120(5):e29-30

Conduction disturbancesConduction disturbances

after TAVIafter TAVI
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Stroke after TAVIStroke after TAVI
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PercutaneousPercutaneous Open surgeryOpen surgery
(Single suture or (Single suture or suturelesssutureless))

MinMin--invasive  surgeryinvasive  surgery
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Ehud Ehud SchwamenthalSchwamenthal, MD, TCT2008, MD, TCT2008

SelfSelf--expandable expandable transcathetertranscatheter valve to valve to 

optimize placement and physiologyoptimize placement and physiology
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Ventor near $320 million acquisition by Medtronic

Investors in the medical device start-up can see a return of over 12 times their 
original investement. 

Gali Weinreb17 Feb 09 

Sources inform "Globes" that medical device start-up Ventor Technologies Ltd. is in 
advanced negotiations to be acquired by Medtronic (NYSE: MDT) for about $300 
million. 

founder Dr. -, and coMedica, Venture CapitalPitangoand existing investors Ventor
Shimon Eckhouse all denied that the firm was in talks to be sold. Medtronic did not 
respond. 
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Partner US Pivotal TrialPartner US Pivotal Trial

Yes

Femoral 

Access 

Evaluation 

Y/N

Femoral 

Access 

Evaluation 

Y/N

Yes No No

Not in Study

Trans

femoral
VS

1:1 Randomization 1:1 Randomization 1:1 Randomization

Trans

femoral

Medical Management 

Control
VS

Cohort B

Yes

No

AVR 

Control

Trans 

apical

AVR 

Control

OPERABLE

ASSESMENT

VS

Cohort A ~650 pts ~350 pts
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Screening patients for TAVIScreening patients for TAVI
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Screening patients for TAVIScreening patients for TAVI

� Does the patient have severe AS?

� Is it symptomatic AS?

� Is he “high risk” for conventional surgery?
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Who are the “High Surgical Risk”
Aortic-Stenosis Patients?

�� Octogenarians with multiple coOctogenarians with multiple co--morbidities  morbidities  
(LV (LV dysfdysf., previous cardiac surgery, ., previous cardiac surgery, ……).).
�� Impaired rehabilitation capacity.Impaired rehabilitation capacity.
� High “frailty” index.
� Neurocognitive dysfunction .
� Porcelain aorta. 
� Cirrhosis with portal hypertension .
� End-stage Lung disease. 
� Chest wall deformities (severe).
� Radiation chest wall / heart disease  .

�� STS Predicted Risk >10%, STS Predicted Risk >10%, 
�� Logistic Logistic EuroSCOREEuroSCORE > 20%> 20%
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EuroSCORE evaluation
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Difficult to quantify frailty?

•Both are 90 y/o and have EuroScore of 12%.

•One passes the “eyeball test”; one doesn’t.
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““artery on a stickartery on a stick””

A need for thoroughA need for thorough

screening processscreening process

Iliac ruptureIliac rupture
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Echo: ParasternalEcho: Parasternal Long Long AxisAxis

Aorta root Aorta root measurementsmeasurements

sinus

junction

5 cm

Ascending ao
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Echo: Parasternal Long AxisEcho: Parasternal Long Axis

AnnulusAnnulus –– LVOT LVOT measurementmeasurement

annulus

LVOT

height
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EchoEcho-- annulus measurementsannulus measurements

LCC

RCC

NCC

AOV

LA

LV

R

RV LV

LA

In the middle of calcification

Transission AML to annulus

AO root

LVOT
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Echo: ParasternalEcho: Parasternal Short Short AxisAxis

Tricuspid aorticTricuspid aortic--valvevalve

LCC

RCC

NCC
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ParasternalParasternal Long Long AxisAxis ViewView

mitralmitral regurgitationregurgitation
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Coronary & bypass vessels angioCoronary & bypass vessels angio
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Aorta and Peripheral AngiographyAorta and Peripheral Angiography

�� Iliacs > 8mm bilaterallyIliacs > 8mm bilaterally

11mm

9mm

9mm

8mm

8mm

�� Annular and arch Annular and arch 

examinedexamined
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Angio:Angio: AorticAortic RootRoot

sinus

STJ

5 cm Ascending AO

Sinus height
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Angio:Angio: AorticAortic ArchArch

Graduated Pigtail
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Angio:Angio: AbdominalAbdominal AortaAorta

Graduated Pigtail
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AngioAngio: : iliacsiliacs bifurcationbifurcation
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Angio:Angio: femoralfemoral arteriesarteries

Puncture site

Femoral diameter
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CT CT angio:angio: aorticaortic rootroot

sinus

STJ

5 cm

Ascending AO

height

ANNULUS
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CT CT angioangio
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Extracardiac findings per CT
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Peripheral arteries are large enough:Peripheral arteries are large enough:

RtRt & Lt common iliac ~ 1.0cm.& Lt common iliac ~ 1.0cm.

CT CT angioangio
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CT CT angioangio
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LFA
RFA

CT CT angioangio



127

CT CT angioangio
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Calcifications are clearly visible

CTCT-- evaluation of calcificationevaluation of calcification



129

Rejection d/t

Narrow Peripheral Vessels

Rt ext iliac Lt ext iliac
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Rejection d/t

Severe Peripheral Vessel Tortuosity
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Rejection d/t

Severe Peripheral Vessel Tortuosity

Tortuosity & Calcification

Worst!
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Protruding Aortic Protruding Aortic AtheromaAtheroma
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High High angulationangulation between Aorta & between Aorta & 

AorticAortic--ValveValve

““HorizonalHorizonal HeartHeart””
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High angulation between Aorta & 

Aortic-Valve

“Horizonal Heart”
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Dvir D et al. Catheter Cardiovasc Interv 2009 
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EvaulatingEvaulating the distance between the distance between 

AorticAortic--Valve and Coronary Valve and Coronary OstiaOstia
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Blocking The Coronary Blocking The Coronary OstiaOstia
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Rejection Rejection d/td/t

Calcified Tissue near Coronary Calcified Tissue near Coronary OstiaOstia
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ParavalvularParavalvular LeakLeak

לוי ישראללוי ישראל, , דוגמא של שמשדוגמא של שמש��
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Failed Implantation
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Failed Implantation
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Rejection Rejection d/td/t

Inadequate Annulus sizeInadequate Annulus size
•Edwards: 18-25mm

•CoreValve: 20-27mm
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Bicuspid AorticBicuspid Aortic--ValveValve
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Bicuspid AorticBicuspid Aortic--ValveValve
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Basal Septum HypertrophyBasal Septum Hypertrophy
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Rapid Pacing During ImplantationRapid Pacing During Implantation
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Is it safe to perform the rapid pacing

in this patient?

Mod-severe LV dysfunction

RV dysfunction

Mod-Severe MR

Severe Pulmonary HTN
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Is it safe to perform the rapid pacing

in this patient?

Three-Vessel Disease

Left Main Disease
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Suggested PCI Strategy in TAVI Candidates

No significant
coronary stenosis

Significant
coronary stenosis

TAVI

Single-stage Multistage

Scheduled follow up:
reassess need for TAVI

Anticipated Complex PCIAnticipated non-complex PCI

PCI

TAVI deferred

Re-assess  the risk of cardiac surgery

PCI
immediately followed by

TAVI

Evaluate lesion complexity and/or PCI risk

TAVI

Coronary bypass & AVR surgery
(consider “off-pump” bypass surgery & TAVI)

PCI (complete or partial)
followed by balloon valvuloplasty / TAVI

Reasonable surgical  risk

High surgical  risk
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TAVI experience in IsraelTAVI experience in Israel

PAVI was included in 
the “health basket”
in January 2010
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SapienSapien PAVI: Israeli dataPAVI: Israeli data

82.682.6±±5.3 (655.3 (65--91)91)Age (yrs)Age (yrs)

40/6040/60Men/women (%)Men/women (%)

3737Diabetes mellitus (%)Diabetes mellitus (%)

2222Pulmonary disease (%)Pulmonary disease (%)

4040Renal insufficiency (creat.Renal insufficiency (creat.≥≥1.4 mg%)1.4 mg%)

3737Post Post sternotomysternotomy

9393NYHC III/IV (%)NYHC III/IV (%)

23.123.1±±13.913.9Logistic Logistic EurosScoreEurosScore (%)(%)

7676Age >80 yrs (%)Age >80 yrs (%)

Patients data (N=41)Patients data (N=41)

Procedures (N=42)*Procedures (N=42)*

*in one case the procedure was converted from TF->TA 
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2126 mm valve utilized

0.57±0.13AVA (before cm2)

17/9Peak/Mean gradient (after mm Hg)

89/52Peak/Mean gradient (before mm Hg)

1.67±0.25AVA (after cm2)

2023 mm valve utilized

Patients data (N=41)

Procedures (N=42)*

*in one case the procedure was converted from TF->TA 

SapienSapien PAVI: Israeli dataPAVI: Israeli data
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10.0 (2/20)10.0 (2/20)TransTrans--apical patients mortality (%)apical patients mortality (%)

95.4% (21/22)95.4% (21/22)TransTrans--femoral procedural success (%)*femoral procedural success (%)*

85.0 (17/20)85.0 (17/20)TransTrans--apical procedural success (%)**apical procedural success (%)**

92.1 (35/38)92.1 (35/38)35 day patient survival (%)35 day patient survival (%)

0 (0/21)0 (0/21)TransTrans--femoral patients mortality (%)femoral patients mortality (%)

4.9 (2/41)4.9 (2/41)Overall inOverall in--hosp. patients mortality (%)hosp. patients mortality (%)

92.8% (39/42)92.8% (39/42)Overall procedural success (%)Overall procedural success (%)

Patients data (N=41)Patients data (N=41)

Procedures (N=42)*Procedures (N=42)*

SystemSystem

*TF-in one case the procedure was converted from TF->TA
**TA-in two cases in-lab fatal complications occurred and one 
additional case was converted into surgical AVR 

SapienSapien PAVI: Israeli dataPAVI: Israeli data
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100

95.1 95.1 95.1

92.1 92.1

80

85

90

95

100

0 1 7 30 60 90

Mortality (%)

N=41 N=41 N=39 N=35 N=31 N=27

SapienSapien PAVI: Israeli survivalPAVI: Israeli survival

Days
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Mortality cases specifiedMortality cases specified

�� Case #1: TransCase #1: Trans--apical, stiff wire related perforation, apical, stiff wire related perforation, 

inin--lab lab tamponadetamponade and deathand death

�� Case #2: Suspected annular rupture and severe AI, Case #2: Suspected annular rupture and severe AI, 

inin--lab shock and deathlab shock and death

�� Case #3: TransCase #3: Trans--femoral, infemoral, in--lab vascular lab vascular 

complication, vascular surgical repair, prolonged complication, vascular surgical repair, prolonged 

hospitalization, stroke and death @day 32 post hospitalization, stroke and death @day 32 post 

TAVI. TAVI. 



156

4.9 (2/41)4.9 (2/41)PerforationPerforation--tamponadetamponade (%)(%)

4.9 (2/41)4.9 (2/41)Stroke (%)Stroke (%)

2.4 (1/41)2.4 (1/41)--Major stroke (%)Major stroke (%)

2.4 (1/2.4 (1/4141))Valve migration (%)Valve migration (%)

0 (0/0 (0/4141))Myocardial infarction (%)Myocardial infarction (%)

2.4 (1/41)2.4 (1/41)Need for permanent pacemaker (%)Need for permanent pacemaker (%)

4.9 (2/41)4.9 (2/41)Major vascular complications (%)Major vascular complications (%)

2.4 (1/41)2.4 (1/41)--including PM related including PM related tamponadetamponade

2.4 (1/41)2.4 (1/41)--Minor stroke (%)Minor stroke (%)

Patients data (N=41)Patients data (N=41)

Procedures (N=42)*Procedures (N=42)*

SapienSapien PAVI: Israeli complicationsPAVI: Israeli complications

*median hospital stay=7 days (mean 13.7 days) 
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NYHA Class Response to TAVINYHA Class Response to TAVI

0

10

20

30

40

50

60

70

Pre TAVI 30d post
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(%)

NYHA Class
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The Israeli CoreValve Registry

N = 123N = 123

Age (years)Age (years) 82.4 82.4 ±± 5.95.9

Logistic Logistic EuroSCOREEuroSCORE (%)(%) 23.6 23.6 ±± 13.113.1

FemaleFemale 61%61%

NYHANYHA
II--II: 3.2%II: 3.2%

IIIIII--IV: 96.8%IV: 96.8%

Aortic Valve Area (cmAortic Valve Area (cm22)) 0.6 0.6 ±± 0.10.1

Peak gradient (mm Hg)Peak gradient (mm Hg) 81.3 81.3 ±± 21.021.0

Mean gradient (mm Hg)Mean gradient (mm Hg) 50.0 50.0 ±± 12.912.9

P2P gradient (mm Hg)      P2P gradient (mm Hg)      70.5 70.5 ±± 21.321.3

LVEF (%)                                  LVEF (%)                                  
55.5 55.5 ±± 9.29.2
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The Israeli CoreValve Registry (n=123)

DeathDeath 4.4% (5)* (1<24h)4.4% (5)* (1<24h)
Aortic DissectionAortic Dissection 00
Cardiac Cardiac TamponadeTamponade 4.1% (5)4.1% (5)
Cardiac PerforationCardiac Perforation 0.8% (1)0.8% (1)
Access Site ComplicationAccess Site Complication 12.0% (15)12.0% (15)
Major BleedingMajor Bleeding 6.3% (5)6.3% (5)
Conversion to SurgeryConversion to Surgery 00
Myocardial InfarctionMyocardial Infarction 00
Major ArrhythmiaMajor Arrhythmia 0.8% (1)0.8% (1)
Aortic Aortic RegurgRegurg. 2/. 2/≥≥33 5%(4)/1.6% (2)5%(4)/1.6% (2)
PacemakerPacemaker 30% (38)30% (38)
Renal FailureRenal Failure 2.4% (3)2.4% (3)
StrokeStroke 1.6% (2) *1.6% (2) *
TIATIA 0.8% (1)0.8% (1)

*  hemorrhagic day 12
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TAVI experienceTAVI experience

in Rabin Medical Centerin Rabin Medical Center
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The 1The 1stst patient patient 5/11/20085/11/2008

�� 87 year87 year--old maleold male

�� Severe symptomatic AS Severe symptomatic AS ––Functional Class IIIFunctional Class III

�� Very high risk Very high risk d/td/t

�� previous cardiac surgeryprevious cardiac surgery

�� porcelain aortaporcelain aorta

�� pulmonary diseasepulmonary disease

�� Calculated Calculated EuroscoreEuroscore-- 20% predicted mortality.20% predicted mortality.
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The Moment of TruthThe Moment of Truth……
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TransfemoralTransfemoral Edwards 11/2008Edwards 11/2008
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Our first patient;
4 months after the procedure
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TransfemoralTransfemoral CoreValveCoreValve 9/20099/2009

�� A 76A 76--yearyear--old womanold woman

�� Obesity.Obesity.

�� Chronic Chronic hemodilysishemodilysis txtx..

�� Deteriorating functional capacity.Deteriorating functional capacity.
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TransfemoralTransfemoral CoreValveCoreValve 9/20099/2009
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TransfemoralTransfemoral CoreValveCoreValve 9/20099/2009
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TransfemoralTransfemoral CoreValveCoreValve 9/20099/2009
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TransfemoralTransfemoral CoreValveCoreValve 9/20099/2009
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TransapicalTransapical Edwards 12/2009Edwards 12/2009

�� 89 year old woman89 year old woman

�� Many Many comorbiditiescomorbidities::

�� Ischemic heart disease, Ischemic heart disease, s/ps/p CABGCABG

�� Bilateral carotid Bilateral carotid stenosisstenosis

�� Peripheral vascular diseasePeripheral vascular disease

�� Logistic Logistic EuroSCOREEuroSCORE 45.2%45.2%
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TransapicalTransapical Edwards 12/2009Edwards 12/2009
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TransapicalTransapical Edwards 12/2009Edwards 12/2009
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TransapicalTransapical Edwards 12/2009Edwards 12/2009
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TransaxillaryTransaxillary CoreValveCoreValve 3/20103/2010

�� 90 year90 year--old womanold woman

�� Severe LV dysfunctionSevere LV dysfunction

�� Critical stateCritical state

�� Log Log EuroSCOREEuroSCORE 47.5%47.5%
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TransaxillaryTransaxillary CoreValveCoreValve 3/20103/2010
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TransaxillaryTransaxillary CoreValveCoreValve 3/20103/2010
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““Valve in ValveValve in Valve”” 5/20105/2010

first in Israelfirst in Israel

�� 81 year81 year--old manold man

�� s/ps/p biologic AVRbiologic AVR-- Toronto Toronto stentlessstentless valve 29mmvalve 29mm

�� Severe aortic Severe aortic stenosisstenosis of the prosthetic valveof the prosthetic valve
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““Valve in ValveValve in Valve”” 5/20105/2010

first in Israelfirst in Israel

No Balloon Valvuloplasty
Transaxillary CoreValve implantation
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Screening Recruitment Rate
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Treatment assignmentTreatment assignment
High-risk Severe AS Patients (n= 246)

Under Active

Screening (n= 68)

Treatment Assigned

(n= 178)

Conservative

treatment

(n= 70)

Aortic-Valve

Replacement

(n= 31)

Balloon

Valvuloplasty

(n= 32)

Transcatheter

Aortic-Valve Implantation

(n= 45)

TF/TAX

CoreValve

n= 29

TF

Edwards

n= 7

TA

Edwards

n= 9
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Cumulative TAVI ProceduresCumulative TAVI Procedures

Total
patients
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Survival AnalysisSurvival Analysis-- 30 days30 days

% survival

0.85

0.9

0.95

1

0 10 20 30 40

TAVI

Conservative

AVR

Balloon

days

2123AVR

2629Balloon

5561Conservative

2529TAVI

30 days0 days# at risk
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Survival AnalysisSurvival Analysis-- 30 days30 days

% survival

0.85

0.9

0.95

1

0 10 20 30 40

TAVI

Conservative

AVR

Balloon

days

Deaths 30 days:
Conservative tx: sepsis, unknown, pulmonary edema & multiorgan failure.

Balloon: pulmonary edema, sepsis.

AVR: tamponade?, unknown.
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Clinical Profile

100% (36)

New York Heart 

Association 

Class III / IV

22.8±10.4
Logistic 

EuroSCORE

7.4±5.8STS score

33% (12)Male

82.1±6.4Age (years)

TAVI

(n=45)
Variable
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Clinical Profile

53% (19)Prior PCI 

39% (14)Prior CABG 

31% (11)PVD 

33% (12)Arrhythmia 

17% (6)Prior CVA/TIA

44% (16)Renal failure 

17% (6)COPD 

11% (4)Smoker 

62% (22)
Coronary artery 

disease

89% (32)Hyperlipidemia

92% (33)Hypertension 

25% (9)Diabetes mellitus 

TAVI

(n=45)
Variable
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Echocardiographic Data 

71.7±34.2
Peak gradients across aortic 

valve (mmHg)

45.5±23.4
Mean gradients across aortic 

valve (mmHg)

4.1±0.8
Maximum velocity across aortic 

valve (m/sec)

0.55±0.11Aortic valve area (cm2)

38.3±13.8
Pulmonary artery systolic 

pressure (mmHg)

44.7±14Ejection fraction (%)

TAVI

(n=45)
Variable
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Change in AV Gradients

After treatment

Before treatment

7.8±2.3
Mean gradients across aortic 

valve (mmHg)

15.6±5.5
Peak gradients across aortic 

valve (mmHg)

71.7±34.2
Peak gradients across aortic 

valve (mmHg)

45..5±23.4
Mean gradients across aortic 

valve (mmHg)

TAVI

(n=45)
Variable
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Early Complications after
TAVI- 30 days (n=45)

Death 0%

Vascular-minor 13.3% (6)

Vascular-major / Tamponade 2.2% (1)

Valve misplacement 0%

Perm Pacemaker implantation 15.6% (24% in CoreValve / 0% in Edwards)

VT / VF 2.2% (1) (8 days post procedure)

Blood transfusion 40% (18)

MI 0%

CHF 6.7% (3)

Acute Renal Failure 2.2% (1)

Significant AR (≥2) 2.2% (1)

CVA 4.4% (2)

Pulmonary Embolism 2.2% (1)

Surgical wound infection 2.2% (1)

Length of hospital stay mean 6 days
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TAVITAVI-- Survival AnalysisSurvival Analysis

0.5

0.6

0.7

0.8

0.9

1

0 30 60 90 120 150 180

% survival

days

4

360 days

183845TAVI

180 days30 days0 days# at risk

100%

30 day survival

94%

180 day survival

* one patient died at day 35 from sepsis. No signs of endocarditis including on TEE evaluation.
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SUMMARYSUMMARY
�� Treatment options for symptomatic aorticTreatment options for symptomatic aortic--stenosisstenosis patient:patient:

�� Medical Medical txtx onlyonly..

�� Surgical AVRSurgical AVR-- the the ““treatment of treatment of choicechoice””

�� AV balloon AV balloon valvuloplastyvalvuloplasty-- as a as a ““bridgebridge”” to AVR / TAVI.to AVR / TAVI.

�� TAVITAVI ((transfemoraltransfemoral / / transaxilarytransaxilary / / transapicaltransapical))
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�� TAVI is an emerging technique with a rapid increase in TAVI is an emerging technique with a rapid increase in 
worldworld--wide experience, approaching 20,000 cases.wide experience, approaching 20,000 cases.

�� Current indications include only Current indications include only highhigh--riskrisk severe severe 

symptomatic aortic symptomatic aortic stenosisstenosis patients.patients.

�� Patient selection is critical.Patient selection is critical.

�� Preliminary studies show that TAVI is both feasible and Preliminary studies show that TAVI is both feasible and 

effective in the short and medium term.effective in the short and medium term.

SUMMARYSUMMARY
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Thank You !


