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Treatment Options and Timing Matter

“Survival after onset 
of symptoms is 50%
at two years and
20% at five years.”1

“Surgical intervention
[for severe AS] should
be performed promptly
once even …minor
symptoms occur.”2

Sources: 1 S.J. Lester et al., “The Natural History and Rate of Progression of Aortic Stenosis,” Chest 1998
2 C.M. Otto, “Valve Disease:  Timing of Aortic Valve Surgery,” Heart 2000

Chart: Ross J Jr, Braunwald E.  Aortic stenosis.  Circulation. 1968;38 (Suppl 1):61-7.

Aortic stenosis is life-threatening and progresses rapidly
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At least 30-40% of Cardiologists’
AS Patients Go Untreated
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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)
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1. L.E.K. Consulting Firm, Interviews and Analysis.

Reasons Severe AS  Patients 
Are Not Referred to Surgery1

Nearly half of untreated 
patients are considered          
too sick for surgery

Transcatheter Heart Valve  
technology may ultimately 
expand options for untreated
patients

49%

49%



Trans catheter heart valve:
new opportunity for severe AS patients

Edwards SAPIEN™ THV
23mm, 26mm

New 
Skirt Height

Bovine PericardialTissue
ThermaFix™ Tissue Treatment

Untreated  Equine Tissue

Cribier-Edwards™ THV



Excellent in-vitro durability exceeding 5 years

Additional frame fatigue testing to 15 years



Edwards SAPIEN™ THV Hydrodynamics

In vitro hydrodynamic testing demonstrates that                 
the Edwards SAPIEN™ THV performs equivalently to the same size 
Carpentier-Edwards™ PERIMOUNT Magna™ Aortic pericardial valve

1Edwards HVT Study RD7460 – 23 MM valves
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Echo assessment of  Edwards SAPIEN™ THV  performance

Courtesy: John G. Webb, M.D. Vancouver, Canada 



Edwards SAPIEN™ THV Ascendra™
Transapical Delivery System

Introducer Sheath  Introducer Sheath  

23mm & 26mm Balloon Catheters23mm & 26mm Balloon Catheters

20mm BAVC 20mm BAVC 

Edwards SAPIENEdwards SAPIEN™™ THVTHV valvevalve
23 mm 23 mm -- 26mm26mm



Transapical Procedure with the
Edwards SAPIEN™ THV
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Edwards SAPIEN™ THV
Transapical Procedure

Balloon Valvuloplasty

Valve Deployment - Fluoro

Valve deployment- Echo



Edwards SAPIEN™ THV
Transapical Procedure

Deployment Confirmation - Fluoro

Deployment Confirmation - Echo



Current Indications

The Edwards SAPIEN transcatheter heart valve is 
indicated for use in patients with symptomatic aortic 
stenosis (aortic valve area <0.8 cm2) requiring aortic 
valve replacement who have high risk for operative 
mortality, or are “non‐operable”, as determined by one 
of the following risk assessments: 

1) Logistic EuroSCORE >20%
or

2) STS Score>10

Implantation is intended to be performed via 
transfemoral or transapical access without
cardiopulmonary bypass



Non‐valvular aortic stenosis
Congenital aortic stenosis, unicuspid, or 
bicuspid aortic valve
Non‐calcific acquired aortic stenosis
Evidence of intracardiac mass, thrombus 
or vegetation
Untreated clinically significant coronary 
artery disease requiring revascularization
Severe deformation of the chest
Severe coagulation problems
Active bacterial endocarditis or other 
active infections
Myocardial infarction (MI) within 1 
month

Unstable angina during index 
hospitalization
Recent pulmonary emboli
Recent cerebrovascular accident (CVA)
Patients unable to tolerate 
anticoagulation therapy

Significant atheroma of the femoral
and iliac vessels
Severe tortuosities of the femoro‐
iliac vessels
Femoro‐iliac vessels < 7 mm
Patients with bilateral iliofemoral
bypass
Hypertrophic cardiomyopathy with or 
without obstruction (HOCM)
Severe ventricular dysfunction with 
ejection fraction < 20%

Contraindications

Transapical



© Michael Mack: The eyeball test

s/p minor stroke,
log. Euroscore 24% (12%)

EF 20%, COPD, 
s/p thoracotomy, porcelain aorta,  
log. Euroscore 46% (24%)

annulus 27mm => conv. AVR annulus 24mm => TA-AVI

92y 71y

Patient Selection:Individual Assessment



Patient selection

Team approach

• Cardiac surgeon

• Cardiologist

• Echocardiographist

• Interventional cardiologist

• Geriatrician 

• Psychologist
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TRAVERCE Feasibility Study
Overview

Purpose: Prospective, multicenter, single arm Phase I pilot study  evaluating 
the feasibility and safety of transapical delivery and implantation of the Edwards 
SAPIEN™ Transcatheter Heart Valve with the Ascendra™ delivery system.

symptomatic adult patients with severe, valvular aortic stenosis, and who are high risk 
candidates for routine open heart on‐pump cardiac surgery

Enrollment: n = 172; complete

Interim report: n = 135 currently available with monitored, core lab 
reviewed, and adjudicated data 

Primary safety endpoint: Death, stroke, valve migration, severe AI, 
urgent cardiac surgery or device failure at discharge (< 30 d) and 6 months

Efficacy endpoints: Numerous, including EOA by Echo, NYHA and 
perivalvular leak at discharge (< 30d) and 6 months 



• Inclusion Criteria
• Age >70 yrs old

• Additive EuroSCORE risk ≥ 9

• AVR required

• EOA ≤ 1.2 cm2

• NYHA class III or IV

TRAVERCE Feasibility Study
Inclusion/Exclusion Criteria

Exclusion Criteria
Native aortic annulus < 19 mm or> 24 mm, as 
estimated by TEE 

Contraindication for aortic valvuloplasty or TEE

Severe chest wall deformity

Primary hypertrophic obstructive cardiomyopathy

History of active endocarditis within last 3 months



TRAVERCE Feasibility Study
Baseline Demographics

Transapical
n = 135

Age Mean 81.7 yrs ± 5.1

(Range 63 ‐ 93)

Gender Female 77% (104)

NYHA 3.23 ± 0.4

(Range 1‐ 4)

Logistic EuroSCORE 26.8 ± 12.9

(Range 7 – 59)

Aortic Valve Area

n = 100

Mean 0.55 cm2  ± 0.22

(Range 0.24 ‐ 1.4)

Mean Gradient

n = 108

Mean 44.76 ± 14.97

(Range 2.3 ‐ 80)

Ejection Fraction

n = 111

Mean 50.75% ± 15.9%

(Range 15‐ 80.6)



TRAVERCE Feasibility Study
Baseline Co-Morbidities

Co‐morbidities
n %

Systemic hypertension 112 83

Coronary artery disease 64 47.4

Pulmonary disease 48 35.6

Diabetes mellitus 43 31.9

Chronic renal disease 44 32.6

Peripheral vascular disease 35 25.2

Congestive heart failure 30 22.2

Myocardial infarction 27 20.0

Carotid disease 30 22.2

Prior PTCA 25 18.5

Prior CABG 19 14.0

Prior stroke 17 12.6



TRAVERCE Feasibility Study
Implant Success

Patients 
Implanted

n = 135

Patients Patients 
ImplantedImplanted

n = 135n = 135

Beating Heart 
Implants

n = 124

Beating Heart Beating Heart 
ImplantsImplants

n = 124n = 124

23 mm 
SAPIEN valve

n = 37

23 mm 23 mm 
SAPIEN valveSAPIEN valve

n = 37n = 37

26mm 
SAPIEN valve

n = 87

26mm 26mm 
SAPIEN valveSAPIEN valve

n = 87n = 87

Implants requiring 
open conversion

n = 11

Implants requiring Implants requiring 
openopen conversionconversion

n = 11n = 11

92 % 
Implant Success

• malposition (n = 4)
• valve migration (n = 3)
• aortic insufficiency (n= 5)
• ascending aorta dissection (n = 1)
• mitral chordae entanglement (n = 1)

Note:  Patients can have more than one intraprocedural 
complication leading to open conversion



TRAVERCE Feasibility Study
Procedure Outcomes

Procedural Outcomes
(n = 135)

Total Procedure Time

(n = 131)

127.6 ± 82.5 min 

Range:  55 – 440 min

Deployment Time

BAV to Valve deployment (n = 124)

8.2 ± 5.6 min 

Range:  2 – 38 min

Beating Heart Procedure

(n = 97)

71.9%

Correct Valve Positioning

(n = 126)

93.3%

Valve Area Increase1 0.55 to 1.46 cm2

Mean Gradient decrease1 44.5 to 7.4 mmHg

Arrhythmias requiring a pacemaker2 6.6%

1 Baseline to discharge
2 Pacemaker rate in conventional AVR, 3.2% - 8.5%;
Dawkins et al, Ann Thorac Surg, 2008, 85:108-12 



TRAVERCE Feasibility Study
Intraprocedural Complications

Complications n = 25
(18.5%)

Vascular – descending aortic dissection 1

Apical bleeding/ventricular injury 8

Arrhythmias requiring intervention 4

Hemodynamic instability requiring intervention 3

Cardiac failure 4

Partial coronary occlusion 3

Coronary occlusion 2



TRAVERCE Feasibility Study
Mean Gradients (Core Lab)
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TRAVERCE Feasibility Study
Aortic Regurgitation (Core Lab)
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TRAVERCE Feasibility Study
Freedom from Explant*

91.9 % 90.9 % 90.9 %

18 Patients 
at Risk

86 Patients 
at Risk

Freedom from Explant

*NONE DUE TO SVD



TRAVERCE Feasibility Study
Freedom from Death

19 Patients 
at Risk

89 Patients 
at Risk

82.3 %

76.8 %
63.5 %

Freedom from Death



TRAVERCE Feasibility Study
Deaths

Early Deaths
Early (< 30 days) {No intraprocedural deaths} 19 (14.1%)

Cardiac Failure 8

Multiple organ failure, respiratory complications, bleeding event 2 each

Leg Ischemia, GI complication, embolic event, arrhythmia, sudden death, 
calcium embolism

1 each

Late Deaths
Late (> 30 days) 20 (14.8%)

Respiratory complications 5

Multi‐organ failure and cardiac failure 3 each

Neurological complications 1 each

Sepsis, MI, GI complications, auto‐immune vasculitis, arrhythmia, sudden 
death, cerebral bleed

1 each



TRAVERCE Feasibility Study
Freedom from Myocardial Infarction

98.5 %
96.5 % 93.7 %

19 Patients 
at Risk

88 Patients 
at Risk

Freedom from Myocardial Infarction



TRAVERCE Feasibility Study
Freedom from Stroke

96.1 %
93.2 % 91.3 %

19 Patients 
at Risk

87 Patients 
at Risk

Freedom from Stroke



TRAVERCE Feasibility Study
Freedom from 
Structural Valve Deterioration

Kaplan – Meier Analysis

30 days 6 months 1 Year

Freedom from
Structural Valve
Deterioration

100% 100% 100%



TRAVERCE Feasibility Study
Interim Conclusions

TRAVERCE study experience suggests that transapical AVR with the
Edwards SAPIEN™THV is feasible and reasonably safe in high risk aortic 
stenosis patients
– No intraprocedural deaths,
– No structural valve deterioration out to one year, and
– Consistent valve gradients.

The transapical procedure with the Ascendra™ Delivery System is a unique 
procedure with different patient management and training requirements
– Cross‐specialty case pre‐planning
– TEE and fixed, mounted fluoroscopy preferred
– Experienced surgeon with interest in expanding catheter skills
– Collaborative team
– Intraprocedural hemodynamic monitoring 
– Proper coaxial positioning of delivery system

Further studies are required to compare this risk population    to 
conventional procedures



Clinical Publications



Transapical Approach:
The Initial 50 Patients in Leipzig 

Walther et al., Transapical miminally invasive 
aortic valve implantation; the initial 50 
patients. EJCTS 2008. In press 

Mortality observed at 30 days: 8% 
Transapical



Transapical Approach:
The Initial 50 Patients in Leipzig 



Massy experience
Dec. 2007‐ June 2008

14  patients

Mean age                                                         82   (69‐93)
M  / F                                                           10 / 4
Euroscore (%)                                                    28
Valve area                (mean)                                 0.58
Aortic annulus size (mean)                                  22 
LV‐ Ao gradient       (mean)                                  47
E F                              (mean)                          52   (25‐75)
COPD                                                             5
Previous CABG                                                    4
Porcelain Aorta                                                  2
Morbid  Obesity                                                  2



Massy experience
operative data and results

• 23 mm                                                 3

• 26 mm                                               11

• Procedure time                                55‐120

• Positioning to deployment           16 +/‐ 9 min.

• Hospital deaths                                 2



THV:  Conclusions
“It’s What You Leave Behind That Matters”

Key success factors:

Optimal visualization equipment 
Rigorous patient selection / screening process
Procedure planning 
In‐depth training and shared‐learning

The most successful results come from 
multidisciplinary, collaborative teams!



Selection criteria

Euroscore

STS score

Others
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TRAVERCE Feasibility Study
Interim Conclusions















While Surgery is The Gold Standard, 
Patient Profiles Have Changed over Time

Courtesy of T.Langanay: JHVD 2004;13 : 545 - 553

1990 1995 2000 2002 p

Patients 126 230 269 146

Operative mortality (%) 9.5 14.8 7.1 8,9 NS

Age 82.2 82.3 82.9 82 <0.001

Comorbidities (%) 34.9 37.8 39.4 63.7 <0.001

Coronary disease (%) 4 27 31.4 34.9 <0.001

Concomittant CABG (%) 2.4 16.5 15.6 19.9 <0.001

Left heart failure (%) 59.5 50 34.6 25.3 <0.001

NYHA III/IV 72.2 81.3 66.8 45.1 <0.001

1990 1995 2000 2002 p

Patients 126 230 269 146

Operative mortality (%) 9.5 14.8 7.1 8,9 NS

Age 82.2 82.3 82.9 82 <0.001

Comorbidities (%) 34.9 37.8 39.4 63.7 <0.001

Coronary disease (%) 4 27 31.4 34.9 <0.001

Concomittant CABG (%) 2.4 16.5 15.6 19.9 <0.001

Left heart failure (%) 59.5 50 34.6 25.3 <0.001

NYHA III/IV 72.2 81.3 66.8 45.1 <0.001



Transapical Procedural Steps Using           
The Ascendra™ Delivery System



Transfemoral Transapical

Edwards SAPIEN™ Transcatheter         
Two Approaches



Edwards SAPIEN™
Bovine Pericardial THV
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1Data on file with Edwards Lifesciences. RD1208 and LN1223.

Tissue selection has a significant influence on valve durability



FRAME:
Consistency & durability with non‐conformable, symmetrical, discreet frame

– Radial strength for concentric shape that creates uniform stress on leaflets and limits contact with frame

Skirt height optimized for maximum landing zone and reduced paravalvular leak

TISSUE:
Bovine pericardial tissue 
ThermaFix1 anti‐calcification technology 

1No clinical data are available which evaluate the long-term impact of the Edwards Lifesciences tissue treatment in patients. 



TRAVERCE Feasibility Study
Baseline Demographics
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TRAVERCE Feasibility Study
Baseline Demographics

Echocardiography Core Lab Data
(n = 135)

Aortic Valve Area
n=100

Mean 0.55 cm2  ± 0.22

(Range 0.24 ‐ 1.4)

Mean Gradient
n = 108

Mean 44.76 ± 14.97

(Range 2.3 ‐ 80)

Ejection Fraction
n = 111

Mean 50.75% ± 15.9%

(Range 15‐80.6)



VERCE Feasibility Study
LV Ejection Fraction (Core Lab)
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Transapical Minimally Invasive Aortic
Valve Implantation:
The Initial 50 Patients


