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eave Something Behind in SFA Lesion
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The challenge of SFA-POP treatment

erndovascidar
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Outcomes of SFA Stents

ClinicTrials PP @12 M Lesion Length

Fast 68%
Resilient 80%
Durability 72%

Astron 65%
Vienna 68%
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Outcomes of SFA Stents

139 limbs PP@12M PP @24 M

-

J Vasc Surg 2008;48:1166
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Failed of SFA Stents

Restenosis
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In.Pact SFA Study

= IN.PACT
—PTA

In.Pact Admiral (n=220)
Vs,
Plane balloon (n=111)

Mean lesion-lenght 89 / 88 mm | ] {
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N lesions 220
Lesion length 8.9 cm

10%1  Log Rank p <0.001 0
g Rank p & —DCB

—PTA

Primary Patency

0

Log-rank P < 0.001 f 45‘%

Days After Index Procedure

|

Time After Index Procedure (Months)

Number' DCB 720
atrisk PTA 111

Tepe et al. Circulation 2015 Laird et al. JACC 2015 Krishnan P, VIVA Las Vegas 2015
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PTA is not perfect

PTA study (2002)
- T4 patients
- A43% major dissections
- 32% residual stenosis =30%

ABSOLUTE: Stent vs. PTA (2006)
- 104 patients, 1:1 raandomization
- 329 insufcient PTA result led 1o cross
over o stent

RESILIENT: Stentvs. PTA (2008)
- 206 patienis 21 randomization 40% PTA

cross over o stent due to flow imiting
dissections and residnal stennsis

Rate of Bail-out Stents>20%

---.-_-.- H SN el e E N NNl BT

- 21% and 35% l:I':Elll out stenting due to
flow limiting dissections and residual
stenosis
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Stent has the meaning in DCB study

[ —

Call grows and carries
Own sorreal reetabroboe
orpaneiles Cuplcate

- J

Provisional stent rates in DCB trials trend with lesion length

Stent (%) == | esion Length (cm)

T
LEVANT 21 THUNDER® IN.PACT SFA®  FEMPAC® IT Registry® Bad Krozigen® PACIFIERT  Leipzig Reg.®
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SFA stents are not simple

Covidien
EverFlex™ Zi |VE‘l PT)(
Bare metal stent Drug-eluting stent
DURABILITY II' Zilver PTX RCT
89-1 mm 5 II o 3 mim
Mean Lesion Length Mean Lesion Length
Patency at 36 mos. Tar
Mean Ie5|on length 49 mm* M 'I~= n lesion I en rr 0 E—l mim
0.9* 21
m
Overall Fracture Rate fer: II Fract nH Rate
at 36 mos. 36

Why DES has no advantage ?



Treatment of the femoropopliteal artery with the

bioresorbable REMEDY stent

@ CrossMark

Jan Bontinck, MD,” Peter Goverde, MD,” Herman Schroé, MD,” Jeroen Hendriks, MD, PhD,"
Lieven Maene, MD,” and Frank Vermassen, MD, PhD,” Antwerp. Genk, Edegem, Aalst, and Ghent, Belgium

J Vasc Surg 2016;64:1311-9

A 6 months 12 months

‘\ '7 Variable No. Frequency Percentage No. Frequency Percentage
A C— 8 56 74 g
’é Secondary patency 81 69 85 Il bl 86
‘v TLR 88 17 19 80 26 3
\‘,‘ TVR 88 17 19 80 26 33
%}‘ Amputation 88 I’ @ 78 3
QB Voraliy B8 I | 76 f ;
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What is Perfect SFA stent

(Clinical '
Issues )

Better
+. SFA Stents /
Innovation
( Design
| &

Material
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SFA Stent - 1.High Radio Force

To maintain
the lumen open
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SFA Stent - 2. Flexibility

/]
SIROCCO Trial. TCT 2004
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SFA Stent - 2. Flexibility

Prior to Treatment Post Treatment — Straight Stent

Baseline Baseline First stent implantation First stent implantation
(knee in extension) (knee in fiexion) (knee in extension) (knee in flexion)

Gradient
45mmHg *
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SFA Stent - 3.Chronic Radial Force

8mm Stent

Optimal Oversizing Medium Oversizing  High Oversizing
7.3-6.2mm 6.2-50mm 50-42mm




Radial Force after stenting

Wragou; Brsie Bdiiair b Py
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Literatures of High COF

Ballyk PD et al. Intramural stress increases exponentially with stent diameter: a stress threshold for neointimal hyperplasia. J Vasc Interv Radiol. 2006 Jul;17(7):1139-45

to evaluate the impact of stent oversizing on resultant arterial wall stress concentrations and examine the concept of a “stress threshold” for neointimal hyperplasia
development

stent “oversizing” results in an exponential increase in stresses on the vessel wall (intramural)
intramural stress injury beyond a certain threshold may cause early restenosis by triggering neointimal hyperplasia

Freeman JW et al. A link between stent radial forces and vascular wall remodeling: the discovery of an optimal stent radial force for minimal vessel restenosis. Connect
Tissue Res. 2010 Aug:51(4):314-26

low, high and ultrahigh radial force stents were implanted in porcine iliac arteries
30 days after implantation, significant increase in intimal thickness and neointimal hyperplasia with increasing stent force
stents should not produce stress in the vessel wall greater than the end of the transitional domain of the vessel’s stress—strain curve

Zhao HQ et al. Late stent expansion and neointimal proliferation of oversized Nitinol stents in peripheral arteries. Cardiovasc Intervent Radiol. 2009 Jul;32(4):720-6

8mm diameter SE stents implanted in Yucatan swine Ilio-femoral arteries, stent to artery ratio (oversizing) varied from ratio of 1.2 t0 1.9 (7.1 —4.7mm)
at 6 months all stents expanded to nominal diameter (8mm)

severe stent oversizing (>1.4) results in exuberant neointimal proliferation and luminal stenosis

High COF cause neointimal hyperplasia and restenosis



Ballyk_JVIR_2006.pdf
A link between stent radial forces and vascular wall remodeling.pdf
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COF - Stent Oversize Rate

Stent I High ,
- Restenosis
Oversize >> COF
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COF - Stent Design

A Q A Kt
Conr :

T These 2D images show
very different design
structures

* Many design
parameters
influence final COF

Main factors are
design itself
strut thickness
strut width

m Nase number of
Uiy connectors

segment length
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SFA-POP diameter change =

Location & Exercise
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Stent COF changes in different oversizing

Normalized radial force during stent expansion
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stent diameter [mm]

B 7mm ctant in Amm vaccal [(1mm nuarcizinal COE Af Diilear (rad lina) & Ahcaliita DRN (11 [hliia lina) cimilar

» Oversizing Pulsar/Absolute PRO (LL) stents makes
smaller difference to COF than other stents




COF - Patency of Stent

Primary Patency Rates at 12m. Selected SFA trial outcomes

Example of higher

Examples of lower Chronic Outward Force e fe B E ] e

Pulsar-18 Supera Stent

79.5% 8 77% o o,
60%
40%
20%
0%

Study 4EVER PEACE TASC D SUPERB AURORAA SUPERA
500
A.LL 71mm 112 mm 78 mm 143 mm 126 mm
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SFA Stent - 4. Excluding the lesion

Covered Stent

“ ..the use of covered stents has

expanded to act as a barrier to
neointimal formation by excluding
the vessel wall from the lumen’”
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: Edge restenosi

Cover Stent

In-stent restenosis in o

bas
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Cover Stent: VIASTAR Trial

e (Viabahn Endoprosthesis With PROPATEN Bioactive Surface
[VIA] Versus Bare Nitinol Stent in the Treatment SFA Long
Lesions)

Restenoses * (>50%)
Occlusions
Acute Limb Ischemia (ALl)

GORE® VIABAHN® Endoprosthesis group: only edge stenoses observed.
BMS group: diffuse in-stent restenosis observed most commonly.

J Am Coll Cardiol. 2013;62(15):1320-1327
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SFA Stent - 5. Local drug delivery

Radio PBMA Primer
Force Layer
Primer Layer (PBMA) /
Promotes adhesion of | S
active layer to stent ===
Active Layer (PTx/PVDF-HFP) WV i =
Controls release of Paclitaxel —
PTX/PVDF-HFP

Stent  Active Layer

Interphase G,z
Cell grows an d carries

ocout Nnormal metabolism;
organeclles duplicate

Drug
Delivery

Exclud
-ing

and prepares
for mitosis
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SFA Stent - 6. Strut (widt
[ ]
Pulsar-18 Supera ZilverFlex Lifestent XL Innova EverFlex Entrust
D] BIOTRONIK . Abbott Cook Medical Bard Boston Scientific Medtronic
40pm? 178um 192um 192um 213um 228um

* Dedicated design for small vessels — not a large vessel stent in smaller diameters

* Flow optimization due to thinner struts?

Large vessel stent Small vessel stent
e.g. Astron, Smart, E-Luminexx etc... e.g. Pulsar,, Superflex-418, Xpert

Small vessel Small vessel

Large vessel Strut thickness / Lumen Optimization
Strut thickness / width 140pum - 228um

1 BIOTORNIK data on file
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SFA Stent - 6. Strut (width)

90 pm))
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180 um)

thick strut (D

Interface Focus (2011) 1, 365-373
International Journal of Cardiology 177 (2014) 800—-808
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SFA Stent - 6. Strut (width)

N. Foin et al. / Intemational journal of Cardiolagey 177 (2014) 800-808

Neointima thickness after BMS implantation
thick strut BMS (Bx Velocity) vs. thin strut BMIS (Driver)

+-Bx Velocity
= - Driver

~
nt

1 o
>

Mean neointima thickness

proximal i distal

Bx Velocity stent Driver stent

- :-_ ~ ~

International Journal of Cardiology 177 (2014) 800—-808
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SFA Stent - 6. Strut e
( Close/Semi-close/Open Cell )
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SELF-EXPANDING NITINOL STENTS COMBINED WITH DCB B M S | D C B

24-MoNTH FoLLOw-UP OF THE DEBAS STUDY

Drug Delivery

School of Surgery, University of Western Australia Perth
. Jouch Area
b "
08

B. PATRICE MwipaTayl, MMed, FCS (SA), FRACS

Predilate
lesion Metal to artery
d- ratio
Implant SE (wall coverage)

Stent in =$8.2% XACT 1009%
diseased | of——— 55— 53 Acculink 10.82%

segment B
I Primary Patency Absolute pro 13.88%
Deliver DCB 6M 089, Omnilink 13.6%

to entire

stented 1yl’ 941% Herculink 104%
seement 2yrs 88.2% Xpert 11.8%
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SFA Stent - 6. Strut
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What is Perfect SFA Stent




Summary

sStent is necessary in complex SFA lesion

=SFA Stent needs to adapt native artery

=Design of stent is key to clinical outcome

=Better SFA stent is always needed




4
PP S LI
T L b

LS
. =] ----u.

o TN

fe

]

L
|y

gl 11
] .{,:, I___.“ o
g ay :
Bl
=
e “ m
e 1§ L EF
-, ==

Better Endo. Better. |



