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PLAN

* Quelques cas d'angioplastie carotidienne

* Une bréve mise au point sur I'angioplastie : les dernieres
nouveautes.

* Les résultats des dernieres études randomisées
* Indications et contre-indications de I'langioplastie
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63 y Old asymtomatic man
Bilateral lesions
Right tandem de-novo lesions
Left post surgical

Previous left main coronary
stenting 3 weeks ago

BEFORE ANGIOPLASTY
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BEFORE ANGIOPLASTY AFTER ANGIOPLASTY




6years before : 64 years man

=Double coronary
vessel disease and
right severe internal
carotid stenosis .

=Right internal carotid
Patch-Endartériectomy
followed 2 months later
by a double by-pass
graft ( Stagged
Technic)
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Double Lesions RICA restenosis & De-novo LICA

1. Bilateral endarterectomy
2. Right Angioplasty et Left carotid endartectomy
3. Wait and See under Aspirine

FD~22 cm
A

D)

Double
Retenosis
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Placement of a Precise Carotid Stent under filter Protection ?




Double Restenosis

=VVNen ¢immediately ?, Same
hospitalisation, Delayed ( 1, 2, 3)

=Which Protecting Device
“?Filter, Moma,Silk Road ( 1,2,3

=Single stent ?

D)

=Several stents ?

PREIBI AT

=Covered ?
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J 1

B)

PREBIEAT]

24 hours later, Two ADAPT stents 21mm, Filter Protection




3 stents : 2 Right 1 Left




=Fermeture du point de ponction

=Bonne tolérance
hémodynamique

=Tres bon résultat
échographique, pas d'emboles
au scan

=Sortie apres 72 h
d’hospitalisation
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Case 11

Polyvascular Patient (CAD+CVD) with
Total Endovascular Treatment



Y.A 61 y.0 male
Cardiovascular risk factors: HBP, Dyslipidemia

medical History: CAD : 2015 : RCA +Lcx PCI

CVD : 2015 : Right internal carotid artery stenting
Current diagnosis:

* Progressive stable angina
 Asymptomatic Left ight internal carotid artery stenosis

Biological parameters: Hb: 13,5 gr/dl, Cr cl :76ml/min

 Maedication: aspirine, simvastatine, perindopril, metoprolol



2015 Angiographic Evaluation




2015 Angiographic Evaluation




2015: RCA and Lcx PCI




2015: Right internal carotid artery Stenting




2016:LAD Stenting




2016:Left Internal carotid artery through radial access
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PLAN

* Quelques cas d'angioplastie carotidienne

* Une bréve mise au point sur I'angioplastie : les dernieres
nouveautes.

* Les résultats des dernieres études randomisées
* Indications et contre-indications de I'langioplastie
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11 Systems of protection

e 7 Filters:

Angioguard (J&J)
Accunet (Abbott)

Easy Filterwire(BSC)
Emboshield(Abbott)
Interceptor (Medtronic)
Spider Rx(EV3)
Fibernet(Lumen-Invatec)

e 2 Flow Reversal

Moma Device (Invatec)
Gore Neuro-protecting system (Gore)

e 2 Occlusive Balloon

® Mini-invasys Theron double balloon( Mini-Invasys)

Percusurge (Medtronic)

EHERE=20 10



Main filters in 2010

Filterwire EZ
A -
p. agf;}
// Angioguard

Accunet

Fibernet

Medtronic
Interceptor




Les systemes de protection

Filtre solidaire du guide Filtre indépendant du guide
e Mo.Ma Ultra Proximal
fﬁf&ﬂﬁ;ﬁﬁg;on Device FilterWire EZ Embolic e Emboshield Nav6 (Abbott
Protection System(Boston Vascular)
e Neuroprotecting system Scientific Corporation) _ _
(WL Gore) . * SpiderFX Embolic
RX Accunet filter (Abbott) Protection Device

(Covidien)
Angioguard RX Emboli
Capture Guidewire

System(Cordis
Corporation)

FiberNet Embolic
Protection
System(Medtronic)




TCAR — Direct carotid access + Flow reversal

Uber-Flex Sheath tip
With 15° anterior bias




4.5%
4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%
0.5%
0.0%

4.1%

2.“

30-Day All Stroke (1)

Kwolek C et al. JVS 2015; 62: 1227-35
Brott T et al . NEJM 2010; 363 (1): 11-23




Available Carotid stents

Open versus Closed Cell versus Mesh-Covered Stents

3Jrtere Frow Cel SpecFfan of Soeevt D amwter Ste rt Langth
Ceowg™ Awen Cengn tancoratsr a4 ) Jarconatr Bred)

fow ~1 Have Fore =1 wrvne

1 S~=r

AR sesraee
m A rC

IiIrE rest
WSS OO )
o Sred sterd)

Mt Oondiw

» e

R PE T A ovNat o L4
Cmam et el Yerd A - F

http://dx.dot.org/10.1053/).semvascsurg.2017.04.007



i-M==T

The impact of stent
design on outcomes:

Procedural Stroke
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MNEXT SENERATION

Timing for Events in CAS:

More than 70% of events after CAS occur
after the procedure

@ During Proc m Post-Proc & Pre Discharge mPost-Discharge

CAPTURE-AIl (n=3000) EXACT-AIl (n=900)

From M.Bosiers, and others



Plaque protrusion may lead to late events.

Arterial
Wall

Prof. Dr. Klaus Mathias, TCT 2013



THE THREE MICROMESH CAROTID STENTS

h

GORE CAROTID STENT

ROADSAVER
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Micromesh may provide sustained embolic protection:

Plaque protrusion may lead to late events.

Arterial
Wall

Debris

rolaps b
prolap 3

Tmm

Stent

Struts

10 20 0. .40 mm -
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Tentative Summary of the main characteristics of the 3 Micromesh
Stents

Roadsaver Gore Carotid

Company Microvention /Terumo Inspire MD WL Gore

Material (Stent/ Nitinol /Nitinol Nitinol/PET Nitinol/PTFE/
Micromesh) CBAS Coating
Size of delivery 5F 6F 6F

Size of Pores u 375-500 150-180 500
Flared tips yes no no
Retrievable/ yes no no
Repositionable

Accuracy ++ +++ ++
Conformability +++ ++ ++
Crossability +++ + ++

ECA preservation yes ? ??

Page = 36

EPD compatibility All All All



Roadsaver —
dual layer micromesh Carotid stent

Braided Nitinol carotid stent
with a built-in Nitinol
micromesh for sustained
embolic protection

Cell surface area (mm?)

3,75

2,5

1,25

0]
Acculink (ABT) Precise Pro (Cordis) Roadsaver (Terumo)



Severe Symptomatic RICA stenosis with multiple ulcerations




After ROADSAVER Stent
10x30mm placed under filter

POSTOIAT |
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Stent Selection including Micromesh

- TRy Er e v oE
Sympto + + +4+4+ ++47 ++ +4+4 +4++
Asymp. e - - +4+ - +44 +44
Bifurc. - - +4+4+ +44 + - 44+ +
Ulcerate ++ ++ +++ ++7 +++ +++ 4+
Calcifie e +4 + ++ 444 + +4+
Short +44 +44 - - +4e + B
Long - +4+ +4+4+ . - +4+4+ +
Accurac +++ ++ - ++ ‘44 + ++4+
Irr/Coni - +++ +++ ++ +++ ++ -
Restenosis +++ - - +++ +++ ++4+ +++

Radioth ++ ++ - - +4+4+ - -
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Difficult Crossing Crossable
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\/
0.014 coronary GW 0.014 coronary GW
Coronary balloon Coronary balloon

Protection
Device
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predilatation Direct stenting



Case 12

Minimal invasive Carotid Artery
Stenting Through Distal Radial Artery
(Snuffbox)



Y.A 53 y.0 male
Cardiovascular risk factors: HBP, Dyslipidemia

medical History: CAD : RCA +Lcx PCI
PAD : Bilateral iliac stenting , Common femoral artery Surgery

Current diagnosis:
* Progressive asymptomatic Left carotid aretery stenosis

Biological parameters: Hb: 12,5 gr/dl, Cr cl :85ml/min

 Maedication: aspirine, atorvastatine, perindopril, bisoprolol



Angiography
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" [Pre-dilatation




Snuffbox Vascular anatomy
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Advencement and position
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PLAN

* Quelques cas d'angioplastie carotidienne

* Une bréve mise au point sur I'angioplastie : les dernieres
nouveautes.

* Les résultats des dernieres études randomisées
* Indications et contre-indications de I'langioplastie
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Résumeé des 5 études randomisées pris en compte

I S A

% Stroke/t Major Stroke Any Stroke %
Symp EPD

CAS CEA CAS CEA CAS CEA CAS CEA

Sapphire 58 7.7 30 7.5 956

2004 Haut risque, Sponsor J&J

See.  Mauvaise formation des interventionnels, IM

%006 Protection dans 30%, formation insuffisante,IM

%03 Mauvaise formation des interventionnels, IM

CRES]
2010 Bonne formation des interventionnels, Protec?
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S TENTING SURGERY
RISKS

Embolic Risk
Durability
Antiplatelet Therapy
Bleeding

Local complication
Hypotension

Cardiac Risk
General Anesthesia
Cranial Nerves Injury
Scar&wound compli.
Hypertension




Des recommandations qui datent de 2007

HAS

HAUIL AVTORITE DL SANTL

STRATEGIE DE PRISE EN CHARGE DES STENOSES DE LA
BIFURCATION CAROTIDIENNE ~ INDICATIONS DES
TECHNIQUES DE REVASCULARISATION

Mai 2007

SeNNCe SvalON G0 Blen [raliessorneds
Sarvce Svahuaon MECOSCONOMugm ot Larté Db -
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Un seul angioplasticien carotide ....
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GROUPE DE TRAVAIL

Dr Valérie ASSUERUS, neurologue,
Aix-en-Provence

Dr Bernard BEYSSEN, radiclogue vasculaire, Pars

Dr Marc BEDOSSA, cardiologue interventionnel,
Rennes

Dr Christian BOISSIER. médecin vasculaire, Saint-
Etienne

Pr Alain BONAFE, neuroradiologue, Montpellier

Pr Marcel CHAUVIN, anesthésiste-réanimateur,
Boulogne-Billancour

Pr Philippe CLUZEL, radioclogue vasculaire, Paris

Pr Reda HASSEN-KHODJA, chirurgien vasculare, Nice
Pr Denis KRAUSE, radiologue vasculaire, Dijon

Pr Claude LAURIAN, chirurgien vasculaire,
Pans

Dr Pierre LENA, anesthésiste-réanimateur,
Saint-Laurent-du-Var

Dr Marie-Reine LOSSER, anesthésiste-
réanimateur, Pans

Dr Jean-Marc MASSONI, doppler
vasculaire, Paris

Dr Fernando PICO, neurclogue, Versailles

Dr Christine ROULLIERE-LELIDEC,
médecin économiste de la santé, Paris

Dr Jean-Michel SERISE, chirurgien
vasculaire, Bordeaux

Dr Katayoun VAHEDI, neurclogue, Paris
Pr Mathieu ZUBER, neurologue, Paris



Management of asymptomatic carotid @ESC
artery disease European Sodily

of Cardology

' Recommendations Class | Level

In “average surgical risk” patients with an asymptomatic 60-99%
stenosis, CEA should be considered in the presence of clinical
and/or more imaging characteristics that may be associated with
an increased risk of late ipsilateral stroke, provided documented
perioperative stroke/death rates are <3% and the patient’s life
expectancy is >5 years.
In asymptomatic patients who have been deemed “high-risk for
CEA” and who have an asymptomatic 60-99% stenosis in the
presence of clinical and/or imaging characteristics that may be
associated with an increased risk of late ipsilateral stroke, CAS
should be considered, provided documented perioperative
stroke /death rates are <3% and the patient’s life expectancy is >5
years.

wuw.onardlo.oegfpudeinor  J017 858 6 has ‘o  ESAINOLS B enmamt (A P e Artaray Daasees Wimorat wah Esvs
2037; coc 0009 eurnearti/ e )




Management of asymptomatic carotid @ESC
artery disease (continued) Cpatn i

of Cardology

Recommendations Class  Level

In “average surgical risk” patients with an asymptomatic 60-99%
stenosis in the presence of clinical and/or imaging characteristics?
that may be associated with an increased risk of late ipsilateral

stroke, CAS may be an alternative to CEA provided documented
perioperative stroke/death rates are <3% and the patient’s life
expectancy is >5 years,

wuw.oncardlo.cegfpaidelhror )17 K52 G hae ‘o » DA ‘3 restmant of Per's Artara) Daansses, in olaboration wah £5vS 4z
2037; co 0 0003 eurnearti/ e )




ESC

European Socely
of Candology

Features associated with increased risk of ®
stroke in patients with asymptomatic carotid
stenosis treated medically

Clinical * Contralateral TIA/stroke

' Cerebral imaging | * Ipsilateral silent infarction

Ultrasound * Stenosis progression (> 20%)

IMaging * Spontaneous embolization on transcranial Doppler
(HITS)

* Impaired cerebral vascular reserve

* Large plaques

» Echolucent plagques

* Increased juxta-luminal black (hypoechogenic) area

* Intraplaque haemorrhage
* Lipid-rich necrotic core

waw.oncardio.org/pudeinor  J317 855 Guldelnet on e BN ) eMnmant (d Perp Artary Daasies Wwimorat wah Esvs
¥ 2007; coc 0009 feurnearti/ e )




Management of extracranial carotid artery disease

@ESC

European Sooely
ol C 00 tl: y

raton wanh Esvs 4
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Management of extracranial carotid artery disease @ ESC

European Soc
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Imaging of carotid artery disease Imaging of carotid artery disease
by Duplex ultrasound, by Duplex ultrasound,
CTA and/or MRA CTA and/or MRA
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v S v v
Carotid Carotid Ocdusion Carotid Carotid Carotid
stenosts slenogs or near slenoss stenosis stenosis
60-99% <B60% occlusion <50% 50-69% 70-99%
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(continued)

- Carotid |
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Favourable anatomy? BMT
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<e0% |
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occlusion
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21 feature suggesting Closs 1A

higher stroke risk on
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|

-
CEA+BMT
should be considered
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CAS + BMT
may be considered
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" Carotid |
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Revascularization in patients with
symptomatic carotid disease

@ESC

European Scoely
of Cardiokogy

Recommendations

' Class Level

CEA is recommended in symptomatic patients with 70-99% carotid
stenoses, provided the documented procedural death/stroke rate is
<6%.

CEA should be considered in symptomatic patients with 50-69%
carotid stenoses, provided the documented procedural death/stroke
rate is <6%.

In recently symptomatic patients with a 50-99% stenosis who
present with adverse anatomical features or medical comorbidities
that are considered to make them “high-risk for CEA”, CAS should
be considered, provided the documented procedural death/stroke
rate is <6%.
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Revascularization in patients with @ESC
symptomatic carotid disease (continued) i

C‘ c;l‘ﬂo‘l:l: ¥

Recommendations

When revascularization is indicated in "average surgical risk”
patients with symptomatic carotid disease, CAS may be
considered as an alternative to surgery, provided the
documented procedural death/ stroke rate is <6%,

When decided, it is recommended to perform revasculariz-
ation of symptomatic 50-99% carotid stenoses as scon as
possible, preferably within 14 days of symptom onset,

Revascularization is not recommended in patients with a
<50% carotid stenosis.

www.oardio.oegSpudeinor  JO17 855 6o




Use of embolic protection device during @ESC
carotid stenting .

of Cardology

9

' Recommendations Level

The use of embolic protection devices should be considered
in patients undergoing carotid artery stenting,

wuw.oxcardio.oegfpadeinor J317 88




Nature de la lIésion Angioplastie Chirurgie

Courte équivalence

Longue 4+t +
Ulcérée 4+ .
Hypo échogéne 4 4t
Calcification 4+ 4t
excentrée

Calcification 0 4t
concentrique

Bifurcation équivalence

CE indemne

Bifurcation + 44+
CE sténosée

Lésions en tandem . +
Lésions bilatérales 4t +
Sténose haut située 4t +
De novo 4 41
Resténose 4t +

Post-Rx e



4 chapters to consider for each individual.

vl o et
Time for personalized
Bifurcat T h e ra py

Calcification / Protection
Irregular,Ulceration Stenting

Length ...

Pege - 72 Anatomy of Lesion and Carotid Access
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* Une bréve mise au point sur I'angioplastie : les dernieres
nouveautes.

* Les résultats des dernieres études randomisées
* Indications et contre-indications de I'langioplastie
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e La situation l'angioplastie carotidienne progresse en France :
2015 :1293, 2016 :1563 ,2018 :1738

* Les futures études (ACST 2, CREST2,SPACE2)permettront de mieux
déterminer la place du traitement médical chez les patients
asymptomatiques et préeciser |'apport des nouvelles techniques

* || est nécessaire de créer des centres régionaux de revascularisation
carotidienne experts dans les deux techniques avec des taux de morbi-
mortalité inférieure a 6 % pour les malades symptomatiques et 3 %
pour les malades asymptomatiques .
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