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Open? Closed? Micromesh?
IS there a difference?

“The question of indications, advantages,
and limitations of an open-cell design
versus a closed-cell stent has generated
significant debate’’

Mark Wh
20



Open vs Closed

Closed:
All possible points of Some possible points of
connection are utilized connection are omitted

Wholey, M. Endovasc Today March 2007:25-34



Closed Cell vs Open Cell

under 1 Newton force




Open vs Closed

Some series indicated fewer neuro events with
closed cell

Benefit has typically been seen in sym
patients

No difference in DWI defects i
patients open vs closed

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;
Hart, J. J Vasc Surg 2006;44:725-30
Blasel, S. Cardiovasc Intervent Radiol. 200



Open vs Closed

 CAPTURE postmarket (open) vs EXACT (closed
* 3,900 patients
* No significant difference

Wholey, M. Endovasc Today March



Open vs Closed
Does It Matter?

9,751 Patients

No. of  Favoring closed  No difference

Study patients cells stents observed
Blasel et al*? 84 X
Bosiers et al'® 3179 X

Hart et al'* 304 X

Maleux et al'? 123 X
Schillinger et al* 1684 X
Timaran et al'”? 40 X
Jim et al'® 4337 X

*Randomized control clinical trial.

Benefit seen only by Bosiers, Hart in symptomatic patients

Tadros. J Vasc Surg. 2012;56:89-95



Closed Cell Benefit?

Retrospective analysis, majority Wallstent use,
Some cases done without embolic protection

Table 10. P-values for the test that event rates differ by cell type

Population Outcome p-value
Total All events 0.005
Post-procedural events <0.0001
Symptomatic All events <0.0001
Post-procedural events <0.0001
Asymptomatic All events 1.00
Post-procedural events 1.00

Eur J Vasc Endovasc Surg Vol 33, February 2007

TIA was the major contributor to different outcomes

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;33:135-41



Open vs Closed
Comparison of emboli

Filters examined from 173 patients

Open cell vs closed cell: No differe
outcomes '

Particle size and number:

Tadros. J Vasc Surg. 2012;56:89-95



Particle Number and Size Based on Stent Type
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Open vs Closed
too narrow a question

* Overall performance is crucial

* Profile

* Trackability

 Radial support

* Deployment accuracy

 ADbigclosed cell is more
open cell

Wholey, M. Endovasc Today March 20



Micromesh Stents
Best of Both Worlds

 Deliverable, conformable

* Large cell frame
 Mesh with exceptionally s




Roadsaver®

* Nitinol double layer micromesh
e Exceptionally small cell size (375-500um)
* Design goals

— High flexibility

— High conformability

— Avoid plaque protrusion




Case by Max Amor, MD



Plaque Protrusion

* Possible source of intraprocedural c
* May explain post-procedural st



Roadsaver®

Carotid Stent Svstem

* 5 french rapid exchange
 Re-sheathable even afte

Quter diameter
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Case performed by Max Amor, MD




Roadsaver®

Symptomatic LICA Stenosis
Proximal Protection (MoMa)

Case performed by Max Amo



Gore Micromesh Stent




Gore Micromesh Stent

Open cell nitinol fra
500um PTFE closed cell me
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CGuard Micromesh Stent

* Nitinol frame
* Single-strand PET mesh
* Cell size 150-180
» CARENET trial

— Low incide

— Low volu



CARENET: DW-MRI analysis A

DW-MRI analysis @ 48 hours*
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Summary

Cell type is only one component of overall stent
performance

Selection of embolic protection ma
more important

No convincing superiority of

Micromesh design appear
conventional stents



Closed Cell Benefit?

Total population Symptomatic population Asymptomatic population
= - 0 Paffe 1 Post-procedural ~ Patients  All Post-procedural
etrospective analysis ent use:- =
J Open c 93 N ATLAT ARy A= 24 554 12 8
Closed cell 2242 51 29 934 21 12 1308 30 17
Total 3179 90 61 1317 48 36 1862 42 25
Cell type
Open cell 42% 3.4% 7.0% 6.3 2.2% 1.4%

2.3% 1.3%

30— Day Events Open Cel I . b Iésed C7e| I e 1862 225%  13%
(N =63) programs sj onsored.by dif %?érzuring The resplts of our ret.rospecﬁve sta.tisﬁca.I analysis

these sessigns the intervantio: rmed suggest that especially in symptomatic patient, who
with the spqnsor’s device, except for cases presenting are knowh to have an emboligenic plaque?' the

— ith T T stent with a small free cell area resulted
stent in torfuous bifurcation or closed cel% sten; 1%’ ificant decrease of the post-procedural events.

S k / d h ’I 60/ plaques corjsidered as Vu@e@(%/ So even though In the symptoma pulation free cell area was a sig-

tro e eat . 0 one could prgue that dewibede Qion was biased, nificant predictor e number of events (all events:

the majority] of the stents where assigned randomly. post-procedural events p <0.0001). A

free cell afea lower than 2.5 mm showed superiority
for both eyent types (all and post-procedural events)

(<25 vs.[5=75; all: p=0.048 — post-procedural:
Death O% Discugipﬁ% p=0024 hnd <25 vs. >7.5; all: p=0.0006; post-
procedural: p = 2.8 10~°). Significant differences could

also be estpblished between the stent with the smallest
ea (Wallstent 1.08 mmz) and the one

=
3
°©

ES

The nature |of most neurolog1ca1 events in patients

perfusion off the brain but have an embohgemc origin.  the largey
Str O k e d eath TI A ’I ’I ’I (y As demopstrated in m 1(?141ter prospective ran- terms of
) ) . 0 domized trfals,'"*™* caroti arterectomy (CEA) (p=0.007

removing the plaque and the source of e

popuatior).
NOTE: Data from a retrospective dual-center study-6isf0T Batiehts Lndergoing CAS?: we wat

An e fec'ave endovascular approach should conse-  tomatic pg

ntly either be able to remove laque, co; reduction
binary categorization of open- or closed- cell Stents-anG-heV BSEeCtE NG STOKE: e o

procedure as performed now'” opens the stenosis by In the
dilatation and tries to prevent future embolization
an d deaf /7 r af es . through the scaffolding of the ruptured plaque
against the vessel wall by means of a stent. Therefore
after completion of the procedure the struts of the
stent are the only protection against post-procedural
neurological events.'5~2

Table 10. P-values for the test that event rates

Eur ] Vasc Endovasc Surg Vol 33, Febr

Bosiers, M. Eur J Vasc Endovasc Surg. 2007;33:135-41




Competition

Compa | Inspire Terumo/ Boston Cordis/ Invatec/ eva/
P P Micro- |W.L. Gore| .. ... Abbott Vascular | Cardinal . |Covidien/
ny MD : Scientific Medtronic )
vention Health Medtronic
Stent Roadsave Gore Carotid Precise | Cristallo | Protégé
C-Guard Carotid XACT | Acculink 9
Name r Wallstent Pro Ideale RX
Stent
Micro- PET | Braided HC%IZ?QQ' ) ) ] ) ) )
mesh knitted Nitinol PTEE
Cell
area |~0.17| 0.38 [~051| 1.40 1.89 2.36 2.36 3.23 4.93
(mm?2)

“TERUMO Tz



" Angioguard, Cordis

7.5mm
K ACCUNET™ _____




Types of protection, what device is optimal?

* Proximal vs. distal protection?

Distal ICA Distal Flow Flow Reversal by Proximal Flow
Filtering Blockage by CCA and ECA Blockage by
ICA Occlusion Occlusion CCAandECA
Occlusion

g E

Distal Flow
| Blockage




In-vitro performance of different filters

e 3 filter devices
* Silicone flow model
* Quantification of vessel wall appositio

* Quantification of capture ability

wall apposition
capture ability p=N

Finol et al J Endova



Neuro-complications after CAS

e Patients 3160 CAS, 9 protection devices in total
 Clinical/neurological follow-up at 30 days

concentric vs eccentric lesions p=N
proximal vs distal protectionp=N

lyer V et al J Vasc Sur



Does stent design matter?

 Wallstent

— Closed cell elgiloy

* Acculink
— Open cell

e Xact
— Closed cell nitinol




Plaque coverage

Stent-struts
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Cell design on CVA risk

Symptomatic | Asymptomatic

population
n/N % n/N % %o
Closed 51/2242 2.3% | 21/934 2.2% | 30/1308

Open 39/937 4.2%| 27//383 /.0% | 12/554
TOTAL 90/3179 2.8% | 48/1317 3.6% | 42/1862

Closed cell reduced overall risk for CVA primarily in s
However never studied-large RCT necessary to disc

Bosiers M et al



Open vs Closed...
the question is not so easy...

* Large closed cell vs small open cell
 Other components of overall stent perf

* Other variables:
* Type of embolic protection filt
* Proximal vs distal protection
* Symptomatic vs asymptom
 Other patient variables



CONCLUSIONS

e standard of

oerience to use DEP in

3m similar in all outcomes




