ez — 4 ) e A\ P |

TAVI-in-TAVI: dal planning pre-
allott

Giuseppe Tarantini,
Professore Ordinario
Direttore Cardiologia Interventistica
Universita di Padova
Presidente fondazione GISE




AORTIC VALVE replacement

TAVI in patients 270 years with
tricuspid AV, if the anatomy
is suitable

SAVR in patients <70years AND
at low risk

Integrated regional Heart Valve Network,
linking outpatient clinics with Heart Valve centres.




The TAVI Journey:
Treating Today, Planning Tomorrow
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First intervention 9 Durability 9 Repeatability

Long-term valve performance Future treatment options are
depends on the first intervention influenced by the first intervention

The starting point of the lifetime strategy

Coronary access
e Coronary obstruction

TAVR-in-TAVR
L

The first intervention conditions
the lzfetzme str ategy @ Hemodynamic performance
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Durability is inversely related with Pts Age |
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The primary mode of failure for bioprosthetic valves is CALCIFICATION.
Calcification is accelerated by young recipient age.

Bourguignon T, et al. Ann Thorac Surg. 2015;99:831-7.




| Longest Durability Follow-up of TAVI RCT

PARTNER 3 Trial

Leon MB N Engl J Med. 2025

BVF 7 years - p=0.8

Notion (Low risk)

N —— Surgery 7-yr HR [95% CI] =

£ 2 0.93 [0.56, 1.54]

i P=0.78

g L TAVR 6.9%

3 SAVR 7.3%
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PARTNER 2
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Thyregod EHJ, 45-13, 2024

BVF 10 years - p=0.3
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Redo TAVR or Explant? A Snapshot of the Evidence

Redo TAVR (TAVR-in-TAVR)

Q0000

Lower early mortality
30-day mortality:
1-year mortality:
Less invasive

Most likely future strategy
in many SVD cases

A 4

Across observational
studies, redo TAVR is

consistently associated

with lower mortality.
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30-DAY MORTALITY

Redo TAVR [l 2-5%

0% 5%

TAKE-HOME
MESSAGE

TavR expart.

10%

-

TAVR explant

Higher risk profile
30-day mortality:
1-year mortality:
More invasive surgery

Patients are often older at
the second procedure

J S

‘ 1-YEAR MORTALITY

- RedoTAVR | 10-17% - e
11-15% TAVR explant | 20-32% | @ TAVR explant

15%  20% 0% 10%

20%

30% 40%

In many patients with SVD, redo TAVR
will most likely be the preferred

second-valve strategy.

G. Tarantini. JACC Interv 16:8, 2023, 954-957




US ViV Market Forecast
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¥y NEW TERMINOLOGIES FOR THV-in-THV

RISK PLANE/ LEAFLET VTA COMMISSURE
NEOSKIRT OVERHANG VTC ALIGNMENT

CV/EV-in-CV/EV

S3 Outflow at Node 5 S3 Outflow at Node 5
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59% leaflet
23.0 mm overhang




Translating New CONCEPTS into
.-'ROCEDURAL STRATEGY in TAV-TAV

" THV Type
@ Sizing # 2 THV

@ Positioning #2 THV
(M )-
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As applied in the Re-TAVI registry

THV in THV: CHECK LIST FOR PRE-PROCEDURAL PLANNING

Site:

Patient:

Index THV
(with size):

A. PRE-INDEX TAVI CT

Redo-Transcatheter Aortic Valve Implantation Using
the SAPIEN 3/Ultra Transcatheter Heart Valves—
Expert Consensus on Procedural Planning and
Techniques

Tarantini et al. American Journal of Cardiology 2023
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CT Available

If Yes:

B. INDEX THV METRICS

D. POST-INDEX TAVI CT

Labeled Design
Dimensions
Frame Height
Inflow diam
Center/Waist
diam
Outflow diam
Max Skirt
Height

Commissural
Height
(Neo-skirt)

Native bicuspid

aortic valve

If Yes: Type 0?

C. THV FAILURE
MECHANISM

Index THV
Dimensions
Inflow diam
Center/Waist
diam
Functional
neo-skirt
Outflow diam
Implantation
Depth
Appropriate
sizing/expansion
Presence of
significant PVL

Coronary Ostia
above the risk

Native Anatomy g
Dimensions Yes “ If below:
Annular area S Coronary Ostia
and perimeter Height
Annular diam if Yes: vre
(Min/max) Severe PPM
SOV diam Excluded VTA (at or below
risk plane)
Regurgitation
If Yes:
Coronary Height Commissural
(LCR/RCA) Prevalent PVL post in front of
Excluded LCA ostium
SR || .
Thrombosis Commissural
Appropriate = post in front of
THV sizing? Endocarditis RCA ostium
NacoemeNs
r,\(@‘-«/
] . ey .
E A Size: Positioning:




£ Translating New CONCEPTS into
=/ PROCEDURAL STRATEGY in TAV-TAV

1° THV short frame
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Bapat et al. JACC INT 2024, 17: 1631-1651

Tarantini G et al. JACC Intv 2022;15:1777-1793




CORONARY CANNULATION AFTER TAVI-in-TAVI

Cannulation above Cannulation outside Cannulation through
the stent frame the stent frame the stent frame

Index THV
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Tarantini G et al. JACC Intv 2022;15:1777-1793 Tarantini et al. JACC Intv. 2023 Apr, 16 (8) 954-957




1st THV choice MATTER : NEOSINUSES structures

Tarantini, Circulation: Cardiovascular Interventions 2024

i d
@ ; lind THV Struts Ist THV

THV

Struts ruts

e

Short | [ mv 1}

|Ina THy Leaflet

in Tal I Leaflet Native Leaflet

Leaflet




[ 2" THV POSITIONING ]

MECHANISM OF FAILURE IS PIVOTAL

HIGHER IMPLANTATION LOWER IMPLANTATION
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THV expansion

assessment

FLUOROSCOPIC

INVASIVE

Co-planar view

Orthogonal view

EVOLUT PRO THV

LAO/CRAN

RAO/CAU

ACURATE Neo THV

PORTICO THV 7

EVOLUT 29-mm
P-P Grad 40 mmHg

Post-dilatation
23-mm CB

P-P Grad 10 mmHg |

Arturi F, Tarantini G, et al. JACC Case Rep. 2025 Jan 15;30(2):102774.




TAVI DEFORMATION

+ Deformation at functional portion is crucial + Deformation is 3D phenomenon
NN
Intra-annular THV Supra-annular THV / <~
Circular v
In Vitro Fully '

Outflow

In Vivo “' Under
\Exg\ansioh
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+ Deformation could.cause deterigration via fibrosis and calcification process

Leaflet
I Stress & Strain

Inflow

Fibrosis » THV
Calcification deterioration

) 0A

Fukui, Bapat et al. J Cardiol. 2024;83:351-8.
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Severely

Expanded

Pin-wheeling

Under- Expanded
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Ref Utku Gulan PhD Hi-D imaging Switzerland — Bench testing conducted for BSC
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AMI after TAVI

* Coronary angiography showed right coronary artery stenosis with thrombus.

* After PCl (percutaneous coronary intervention) with thrombus aspiration, angiography showed
normal distal flow and no residual thrombus in right coronary artery.

Ref T. Yoshida et al Kanazawa Hospital Japan



CT after PCI

RELM 85.7%

Widih of HALT affected leaf
Degree of RELM (%) = dih of HALT of

L Valve Dimeter

RELM (reduced leaflet motion) Rashid HN et al. Circ J. 2018;82(7):1735-1742.

* CTshowed hypoattenuated leaflet thickening (HALT) in Evolut valve.
* The leaflet immobility was graded as severe (>70% RELM).
* Hypoattenuation was extended into the sinus (in particular large hypoattenuation in the right sinus).

Ref T. Yoshida et al Kanazawa Hospital Japan
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CLINICAL CASE #1 - From Re-Do TAVI Registry

Woman, 83 y.o., BSA 1.78 m2

DM, paroxismal AF

Native Tricuspid Aortic Valve Stenosis

= ’ 2016 - NYHA 11l

* Severe AS - (grad 70/45 mmHg, AVA 0.8 cm?2), 1+/4 AR
* Normal LVEF - No CAD

* Heart Team—-> TF TAVR Acurate Neo M + permanent PM




7-years later

Hospital Admission for
pulmonary oedema

SVD - intra-prosthetic regurgitation.
Prolapse of non-coronary leaflet.




Redo-TAVI Procedure - Procedural Plan

it [ OUR STRATEGY

High risk for
@ coronary obstruction RedoTAVR with
because of tall neoskirt SAPIEN 3 ULTRA RESILIA

from tall-frame index THV
and small VTC/VTA

Mechanism of failure
= Aortic regurgitation

Index THV
@ appropriately sized

ACURATE M

26 mm (nominal)

Coronary protection

Low implant

because the mechanism of failure
of the index THV is aortic regurgitation




Redo-TAVI Procedure - Coronary protection

OneView
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Redo-TAVI Procedure - Valve deployment

"' , OneViewQ




Redo-TAVI Procedure - Coronary perfusion

OneView




Redo-TAVI Procedure - Final result

Invasive gradient 2 mmHg

Echo gradient 19/10 mmHg
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CLINICAL CASE #2 - From Re-Do TAVI Registry

Woman, 84 y.o., BSA 1.6 m2
= Hypertension, DM, severe CKD

7. 2018 -NYHAII

: . Severe High-Gradient AS; Normal LVEF - No CAD

~ Heart Team~> TF TAVR SAPIEN 3 26 mm (-1cc) + PM
Good procedural result (mean grad 8 mmHg, trivial PVL)

2026 - NYHA IV

’ SVD stage 3 (mean grad 33 mmHg - A 25 mmHg), 3+/4 AR,

LVEF 30%, LVEDV 80 mi/m2
STS 10.3% Heart Team—> RedoTAVR




Redo-TAVI Procedure - Procedural Plan

PROBLEMS

o

>
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High risk for

coronary obstruction

despite short frame index THV
for low coronary ostia and

small VTC/VTA

Mechanism of failure

Aortic stenosis

Appropriately sized

SAPIEN 26 mm

OUR STRATEGY

RedoTAVR with
SAPIEN 3 ULTRA RESILIA

26 mm (nominal)

Coronary protection

[+ JRREE Leaflet modification - UNICORN
(Undermining latrogenic Coronary
/ Obstruction With Radiofrequency Needle)




INDEX THV LEAFLET MODIFICATION

UNICORN (undermining latrogenic Coronary Obstruction With Radiofrequency Needle)
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INDEX THV LEAFLET MODIFICATION

UNICORN (uUndermining latrogenic Coronary Obstruction With Radiofrequency Needle)

Atlas Gold
2 A 12x40mm

CORONARY

0.035"
SAFARI
GUIDEWIRE
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THV IMPLANTATION AND OPTIMIZATION




FINAL RESULT

Discharged home
after 2 days

Invasive gradient = 2 mmHg

Eco adulti — TIS1.2 M1
X5-1
17Hz
11em

21

Scheduled 30-day
CT scan follow up

Echo gradient = 11/5 mmHg




TAKE HOME MESSAGES

d TAV-in-TAV is not just a repeat procedure — it requires a forward-
thinking strategy from the very first implant.

J CT-based planning and understanding of valve metrics are key to
correct sizing, positioning, and preserving future intervention
possibilities.

JOptimization is Key

d A short-frame THV with the risk plane below the coronaries keeps
future options open; a tall-frame limits options and often calls for a
short-frame in redo procedures.







