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Aortic Valve Anatomy

Mormal Valve

- Left Atrium

— Anrtic Valve
Right Atrium -

Stenotic Valve
Pulmonary Valve |
Tricuspid Valve —3

Right Ventricle
|
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Aortic Root Anatomy

Aortic Root Anatomic Overview

Sinutubular junction

Aortic sinus
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Causes of Aortic Stenosis

Age related-Annular Calcification
History of Rheumatic Fever

Congenital Anomalies (Bicuspid Valve)
History of Chest Radiation
Autoimmune Diseases

Congenital Hypercholesterolemia
End-stage Renal Disease
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Incidence of Aortic and Mitral Valve Disease
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Natural History and Symptoms of
Aortic Stenosis

Onset Severs Symploms

| atent Period \/4} LS ANGINA
(Increasing Obstruction, n STNCOPE
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Aortic Stenosis Treatment Algorithm

Abnormal Aortic Valve With
Reduced Systolic Opening

Severe AS
Vmax =4 m/s
ﬁPmc;n =40 mm “g

Vinax 3 m/s=3.9 m/s
APpem 20-39 mm Hg

| |

v ! v

Symptomatic Asymplomatic
(stage D1) (stage C)

LVEF <50% LVEF <50%
(stage C2) ‘
YES

Symptomatic

Other cardiac surgery

DSE with AVA <1 em?
‘ , AVA <1 cm” and and
Vinax 25 m/s Vi >4 m/s LVEF >50%

APpem 260 mm Hg (stage D2) (stage D3%)
Low surgical risk

Abnormal ETT AS likely cause of
symptoms

AV imax =0.3 m/sly
Low surgical risk

y

Asymptomatic
(stage B)

Other cardiac
surgery
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TAVI

Primary Care
Provider

}

Clinical
Cardiologist

* Cardiology
Valve Expert

* CV Imaging
Expert(s)

¢ Interventional
Cardiologist

* CT Surgeon

e CV
Anesthesiologist

Heart Valve Team

* Valve Clinic Care
Coordinators

Hand off back to
Clinical Cardiologist &
Primary Care Provider

ecision Pathway

AS Symptoms or Signs

Severe AS with Indication for AVR

¥

Potential TAVR Candidate

Patient Selection & Evaluation
Shared Decision Making Goals of Care
Clinical Information

* Major CV comorbidites

* Major non-CV comorbidities

* Risk score assessment

Functional Assessment

* Frailty

* Physical and cognitive function

Risk Categories

* Low risk

¢ Intermediate risk

 High or extreme risk

TAVR Procedure

Preplanning

* Valve choice and access options

* Anesthesia and procedure location

= Anticipated complication management
Procedural Details

* Vascular access and closure

* Valve delivery and deployment

* Postdeployment evaluation

* Management of complications

Post-TAVR Management

Early Post-TAVR

* Postprocedure monitoring and
pain management

e Early mobilization and discharge planning

* Menitor for conduction abnermalities

Long-term Management

* Antithrombotic therapy and endocarditis
prophylaxis

* Management of concurrent cardiac disease

* Post-TAVR complications

Per
AHA/ACC
Valve Disease
Guideline

Pre-TAVR

Echo

¢ Aortic valve anatomy

* Confirm AS severity

e LV function

* MR, AR, PAP, RV function

TAVR protocol CTA

* Vascular access

* Annular sizing

* Aortic root anatomy

* Interventional
planning

ECHO

(TEE or TTE)

* Annular sizing

* Valve placement
e Paravalvular leak

* Procedural
complications

Post-TAVR Imaging
Echo and ECG post-
procedure, at 30 days
and then annually

* Valve function

* LV size and function

* PA systolic pressure
* Cardiac rhythm




Risk Assessment (STS/Frailty/Comorbidities/Procedure
specific issues)

o 1. : STS <4% with no frailty, no comorbidity, and no
procedure-specific impediments.
s 2. : STS 4% to 8% with no more than mild frailty or

1 major organ system compromise not to be improved postoperatively,
and minimal procedure-specific impediments.

o 3. : STS >8%, or moderate-severe frailty, no more than 2
major organ system compromise not to be improved postoperatively,
or a possible procedure-specific impediment.

o 4, . Preoperative risk of mortality and morbidity
>50% at 1 year, >3 major organ system compromise not to be
Improved postoperatively, severe frailty, or severe procedure-specific
Impediments.
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J Am Coll Cardiol 2017;70:689-700

Frailty Index

Five chair rises <15 seconds

Five chair rises 215 seconds

Unable to complete

No cognitive impairment

Cognitive impairment

Hemoglobin 213.0g/dLT
212.0 g/dL¥

Hemoglobin <13.0 g/dLC
<12.0 g/dL'

Serum albumin

Serum albumin

1-Year Mortality
TAVR SAVR
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PARTNER 1A-2 year Results

A B

Death from Any Cause, Intention-to-Treat Population Death from Any Cause, As-Treated Population

Hazard ratio, 0.90 (95
P=0.41

Hazard ratio, 0.98 (95% CI, 0.76-1.25)
P=0.85

Surgery Surgery

Death from Any Cause (%)
Death from Any Cause (%)

No. at Risk No. at Risk
TAVE 3 260 F TAVR
Surgery 3 2 236 217 b 2 Surgery

C D

Stroke, Intention-to-Treat Population Death from Any Cause or Stroke, Intention-to-Treat Population
60
_ Hazard ratio, 1.22 (953 .23 Hazard ratio, 0.93 (9
301 p=0s2

a0

Surgery

Event Rate (%)
Event Rate

Surgery

18

Month Month

No. at Risk
287 249 224 162 2 TAVR 348 ] + 230
246 230 211 160 Surgery 351 243 213

N Engl J A
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PARTNER 1B-Extremely High Risk Pts

Hazard ratio, 0.56 (95% CI, 0.43-0.73)
P=0.001

588

68.0

Standard thera p}r,__,_,__r——’—4

433
TAVR
_H,,_._-—I_'

L —

Death from Any Cause (%)

-1 1
12 13 24

Months since Randomization

No. at Risk
TAVR 179 138 124 110
Standard 179 121 25 62

Hazard ratio, 0.41 (95% CI, 0.30-0.58)
P=0.001

Standard therapy

350

=

1
12 18
Months since Randomization
No. at Risk
TAVR 179 115 100 29

Standard 179 86 49 30
therapy

Death from Cardiac Causes (%)

No. at Risk
TAVR
Standard

£
£
5
-
e
=
k]
@
a

Na. at Risk

TAVR

Standard
therapy

8

17
179

179
179

Hazard ratio, 0.44 (95% CI, 0.32-0.60)
P<0.001

Standard therapy

Months since Randomization

138 134 110
121 &5 62

Hazard ratic, 0.64 (95% CI, 0.49-0.84)
P=0.001

Standard therapy

: —
[ 18

Months since Randomization

128 116 105
118 84 62
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S CoreValve Trial

995 Patients were screened
900 Were eligible
1Were enralled

795 Underwent randomi

394 Were ;
TAVR (intention-t

390 Underwent attempted T.

{as-treated population) rgical replacement

opulation)
329 Had successful implantation 353 Had successful replacement

Figure 1. Randomization and Analysis Populations.

TAVR denotes transcatheter aorticvalve rep|a=:ernent.
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US CoreValve Trial

P=0.04 for superiority

&
=
3
3
<
E
o
=
L
=
&

Months

No. at Risk
TAVR

replacement

Figure 2. Kaplan—Meier Cumulative Frequency of Death from Any Cause.

The rate of death from any cause in the TAVR group was noninferior to that
in the surgical group (P<0.001). A subsequent test for superiority at 1 year
showed that TAVR was superior to surgical replacement (P=0.04). The inset
shows the same data on an enlarged y axis.
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US CoreValve Trial-Complications

Table 2. Procedural Outcomes at 30 Days and 1 Year in the As-Treated Population.*

Outcome

Major vascular complication

Bleeding eventf
Life-threatening or disabling bleeding
Major bleeding

Acute kidney injury

Cardiogenic shock

Cardiac perforation

Permanent pacemaker implantation

New-onset or worsening atrial fibrillation

30 Days

TAVR Group  Surgical Group

(N=390) (N=357) P Value

number (percent)

23 (5.9) 6 (1.7)

53 (13.6)
109 (28.1)
23 (6.0)
9 (2.3)

5 (1.3)
76 (19.8)
45 (11.7)

OE Hyoxopororoyiog

1 Year

TAVR Group
(N=390)

Surgical Group

(N=357) P Value

number (percent)

24 (6.2) 7 (2.0)

16.6)
29.5)




Primary Endpoint-PARTNER 2A-Intermediate Risk
All-Cause MOrta“ty or D|Sabl|ng Stroke (N Engl J Med 2016:374:1609-20

= N w B (o)
o o (@) (@) (@)

All-Cause Mortality or Disabling Stroke (%)

Number at risk:

Surgery
TAVR

= Surgery HR [95% C1] = 0.87 [0.71, 1.07]
m— TAVR p (log rank) = 0.180
21.0%
16.6% e
18.9%
| 8.0% 14.0%
5.7%
-I | I | | | | | |
0 3 6 9 12 15 18 21 24
Months from Procedure
944 826 807 779 766 743 731 715 694
994 917 900 870 842 825 811 801 774



SURTAVI-CoreValve Trial in Intermediate Risk Patients
(J Am Coll Cardiol 2017;70:252-89)

A Noninferiority Margin of TAVR B Primary Outcome

24-Mo Rate (%)
95% Cl| for
Surgery  difference
140 -5.2t02.3

Posterior
probability
distribution

‘/l

'
]

;

i

' Noninferiority
: Fﬂa/?’g\ﬂ

i

: /

i

1

i

i

i

i

'

'

'

e

Posterior
probability
of noninferiority,
>0.999

Death from Any Cause
or Disabling Stroke (%)

-0.05 0.00 0.

Difference in 24-Mo Incidence
(TAVR vs. Surgery)

TAVR Posterior Surgery Difference Posterior i
Median Posterior Median Median No. at Risk
il TAVR
% (95% Cl) Surgery
12.6 (10.2 to 15.3) (11.4 to 17.0) -1.4 (-5.2t02.3)

C Death from Any Cause

24-Mo Rate (%) 24-Mo Rate (%)
95% Cl for 9
Surgery difference Surgery difference
11.6 -3.8t03.3 4.5 —4.0t0 0.1

Surgery

-

i

Death from Any Cause (%)
Disabling Stroke (%)

No. at Risk No. at Risk
TAVR TAVR
Surgery Surgery

OE Hyoxopororoyiog 17



Choice of Surgival or Transcatheter
Treatment of AS

Recommendations Class Hel=

Surgical AVR in low risk patients

TAVI or high-risk Surgery should be
performed under Heart Team Guidance

TAVI for extremely high-risk patients + post
TAVI predicted survival > 12 months

TAVI for high-risk and intermediate-risk I (high-risk) — I (Interm risk ESC) — lla (Interm
patients Risk ACC)

BAV as a bridge to TAVI or SAVR 11b

TAVI not recommended in patients with
comorbidities which preclude benefit

OE Hyoxopororoyiog 18



TAVI Candidates

28.7% (22.8-34.6) all studies

Il. Mot treated with

SAVR, potentially
treatable with TAVR -

40.5% (35.8-45.1)

"4 - | Medica
“ Not treated with TAVR 3+ :
: ; : Management :

VIi. TAVR
V. Patients with 80%

S§TS-PROM=10%
5.2% (4.9-5.4)

V. Treated with
SAVR L
General Pr—— 59.5% (54.9-64.2) |

Population
=75 years old 3.4% (1.1-5.7) |-

,‘ Patients with
STS-PROM<5%

i 79.1% (T8.6-79.5)

15138 Model for the Estimation of TAVR Candidates Among the Elderly

AS = gortic stenosis; SAVR = surgical aortic valve replacement; STSPROM = The Society of Thoracic Surgery Predicted Risk of Mortality; TAVR = transcatheter acrtic vahe
replacement.
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Worldwide TAVI Candidates

Canada
10,958
Finland
2,100

Denma
Total number of TAVR candidates 1,285

Country Candidates (95%CI)

Austria

Netherlands

Bustria
3,250

Portugal
Spain
19,436

Total 19 Eurcpean
countries

Canada

Total North Am

Different Countries Under Cument Treatment Indications

the same as the sum of the ind : nterval; TA

OE Hyoxopororoyiog
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Wordwide TAVI Incidence Candidates

Denma
= 175

Annual number of new TAVR candidates
T Netherlands

Country Candidates (95%CI) 526

Luxembourg
France
2,265
Switz,
27

Total 19 European
countries

The Unitad
Canada

| Total North America | 9,189 (3,898-16,682)"

Annual Number of TAVR Candidates in Different Countries Under Cument Treatment Indications

*Due to the simul atio ss, the totals are not the same as the sum of the individual countries. Gl i T transcatheter aorti
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Edwards Sapien to Sapient XT to Sapien 3 and
Centera self-expanding valveValve

Figure 2. Sapien XT Valve Features

(A) Size 26 Sapien XT made of 2 rows of metal cells (1 and 2). (B) Size 29 Sapien XT made of 3 rows of metal cells (1, 2, and 3). (C) Sapien XT size 29 under fluoroscopy.
Arrows point to the level of the nadir of the leaflets. Row 1 is not covered by the fabric across all sizes,

Figure 1. Saplen valve (A); Saplen XT valve (B); Saplen 3 valve (C); Centera valve (Edwards Lifescences) (D).
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CoreValve to Evolut R to Evolut Pro

Figure 3. Evolute and CoreValve Features

(A) Evolute size 23; (B) CoreValve size 29; and (C) CoreValve size 29 under fluoroscopy. The arrows point to the third node, which corresponds to the nadir

of the pericardial leaflets.
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OtherValves

OE Hyoxopororoyiog
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| Indeed was 1n the marines!

OE Hyoxopororoyiog
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Valve Delivery Systems

\FIEN THV (Edwards

}. (A, Middle) The Retrofl
(B) The A ( very system with the b

: enclosed within an outer sheath.
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Preclose technique

W"’ff p——
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Transfemoral

5=l o i = =, .
Valve Implantzton

TAVI Route

Transapical

Walhve Implantation

OE Hyoxopororoyiog

Transaortic

valve Implantation
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TAVI Screening

Euroscore > 20%
Euroscore 11 > 7%
STS Score > 8%
Echocardiogram
Coronary Angiography

OE Hyoxopororoyiog
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CT Angiography (LVOT-Annulus-SOV-Aorta)

ANNULUS

Annillis Diameter

Vi

NC

Compass: 50.0 mm
Distance: 0.0 mm

NE

Compass: 50.00 mm
Distance: 5.0'mm

SOV DIAMETER

SinustomValsalva Width

) 2L (]

NE ’ il\'l_l_l_j ‘c.r' :;[a;.al-.-;;u Width - LCE
B2 C ]

Compass: 50.0 mm
Distance: 11.4' mm

cending Adrta Diameter
AF36.5 mm

e
382 mm
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CT Angiography (Peripherals)

T
..;.-“-.::"-.r . 3 _t‘. .
.‘.’_BES__ / 8:2 mm

@ 8.0/ 8.2 mmEas
i 2

. o
: J-ii_-:'

-5
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Screening Report

Mazx Ascending Aorta Diameter (mm) 382
Sinotubular Junction Diameter (mm) 29.6 x 30.0
Min Max Sinus of Valsalva Diameter (mm) 271 271 27.2
ANNULUS / LCC RCC NCC
Diameter (mm) 211 . 225 1.8 mm Sinus of Valsalva Height (mm) 17.7 20,0 19.3
LCC RCC NCC
Min Max Mean
Perimeter (mm) 724 23.0 Coronary Ostia Height (mm) 104 13.2
:?E”Vid Left Right
iameter _r/
LY
) )_ M LVOT Diameter (mm) 214 X 26.0
Area AQBRS mm-, 228 mm Min Moe
Derived <
Diameter AN

. RIGHT —— ) . 1BT
RIGHT ‘ LEFT Subclavian Min -\\. I|I Subclavian Min
CIA Min Diameter {mm) CI& Min Diameter (mm) Diameter ([mm) J || Diameter (mm)
10.0 X 11.9 8.5 % 9.2 X / %

{

EA Min Diameter (mm)
7.1 X 74

Femoral Min Diameter (mm)

8.0 X 8.2

ElA Min Diameter (mm)

|I {
ffg \\:\\\
/, AN 62 x 65
788\
|I|III|/ - \I\I

Femoral Min Diameter (mm)

7.4 b 7.8

Calcium:

Mild ¥ Moderate [] Severe []

Annular Angulation |

OE Hyoxopororoyiog
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imaged for direct
aortic evaluation.




Fluroscopic Image of Valve Release
(CoreValve)
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Fluroscopic Image of Valve Release
(Edwards-Sapien)
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Femoral Arterial Puncture (1)

OE Hyoxopororoyiog
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Femoral Arterial Puncture (2)
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Sheath Insertion (3) (14-22 F)

OE Hyoxopororoyiog
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Baseline Aortography (4)

e

OE Hyoxapdroroyiag

38



Aortic Valvuloplasty (5)
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Valve Delivery System (6)
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Initial Valve Release (CoreValve) (7)

OE Hyoxopororoyiog 41



Final Valve Release (CoreValve) (8)
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Femoral Angiography after closure (9)
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TAVI through Aortic Stent (10)
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Final Evolut R Placement (11)
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AS - Lotus Valve — Aortography (12)
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Final Placement of Lotus Valve (13)
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Valve in Valve CE Magna 21(14)
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Valve in Valve Evolut R (15)
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TAVI Vascular Arterial Complications

Figure 1. Vascular Injury

cclus theter, Boston Scientific, Natick, Massachusetts). (C) Occlusion balloon (Coda Oc
) inflated in the left iliac

al transesophageal echocardiographic and (B) angio-
llow arrows del piral dissection).
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Femoral bleeding after puncture (16)

OE Hyoxopororoyiog
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Femoral bleeding after puncture (17) — Use of RA
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Femoral bleeding after puncture (18) — LFA for
valve delivery
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Femoral bleeding after puncture (19)
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TAVI T

ransapical Complications

ycedure. The black arrow in
i fter a local wound inf

OE Hyoxopororoyiog
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TAVI Mitral Valve Injury

Figure 8. Delayed Mitral Valve Injury

r after implantation associated wi
d patient, prolapse of th
= aorta; LA = left atrium;

OE Hyoxopororoyiog
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TAVI Paravalvular Regurgitation

Flgure 9, Paravalvular Regurgitation

{A) Self-expanding valve implanted too low, resulting in severe paravalvular regurgitation. (B) A second prosthesis was implanted in the correct position (arrows
indicate the distal edge of both prostheses). (C) Mild residual paravalvular leak.
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Paravalvular leak due to inadequate stent expansion (20)

OE Hyoxopororoyiog 58



Paravalvular leak due to inadequate stent expansion (21)

OE Hyoxopororoyiog 59



Paravalvular leak due to inadequate stent expansion (22)
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TAVI Annulus Rupture

Figure 11. Annulus Rupture

(A} Pre-implantation significant mitral regurgitation (
tion, a tear (arrows) is visible at the ventricular e i ent, ©

atrial shunt. (D) Autopsy proven tear of the anterior mitral curtain.

ification of the aortic annulus and subvalvular tissues. (B and C) After valve implanta-

inecting the left ventricular cutflow tract and left atrium, with large left ventricular to left

OE Hyoxopororoyiog
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TAVI Coronary Obstruction

Figure 7. Left Main Obstruction

(A} Left main coronary artery occlusion resulting from a bulky leaflet displace

flow. (C) In a second patient, ¢ ons from the native aortic leaflet and left main (arrows) are approximated after val
leaflet (not the stent itself) seemed to cbstruct the ostium.

OE Hyoxapoworoyiog
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Conclusions

 TAVI indication Is currently for patients with high-
risk and intermediate risk >75 years for surgical
aortic valve replacement

e Technology Is rapidly growing minimizing
paravalvular leak and vascular complications due to
reduced sheath size

e |t is anticipated over the next years to be
Implemented in the majority of intermediate risk
patients provided proven duration of the
bioprosthetic valve
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