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AS AN ENDOVASCULAR ORIENTED VASCULAR SURGEON 

I BELIEVE IN THE RENAISSANCE OF CAS

CAROTID ARTERY STENTING



LONG TERM CREST RESULTS : 
RESULTS AT 4 YEAR

THE ONLY DIFFERENCE IS HERE!!



In conclusion, the long-term follow-up results of CREST did not show significant differences

between carotid-artery stenting and carotid endarterectomy with respect to the primary

composite end point of periprocedural stroke, myocardial infarction, or death and 

postprocedural ipsilateral stroke over a time period that was appropriate for elderly

asymptomatic patients and symptomatic patients with severe carotid artery disease. 

CREST 10 YEARS RESULTS NEJM 2016



In conclusion, in this multicenter trial involving patients 79 years of age or younger with 
asymptomatic severe carotid stenosis, carotid-artery stenting was noninferior to carotid
endarterectomy at 1 year with regard to the primary composite end point of death, stroke, and 
myocardial infarction within 30 days or ipsilateral stroke within 365 days after the procedure. 
The rates of stroke and survival after the procedure did not differ significantly between the two
study groups over a period of 5 years.

ACT 1 RESULTS NEJM 2016



Should we protect the brain?
An old, yet unsettled issue

30 day analysis Combined
stroke/death

rate (%)

Death 
rate 

(%)

Major 
stroke
(%)

Minor 
stroke
(%)

Without Distal
Protection

(n=2357, 26 studies)
5.5 0.8 1.1 3.7

>0.001 =0.6 0.05 <0.001

With Distal
Protection

(n=839, 11 studies)
1.8 0.8 0.3 0.5

w/o vs. w DP:   3-fold increase risk of any stroke/death
> 6-fold increase risk of minor stroke

Kastrup A. Stroke 2003;34:813



Should we protect the brain?

ESC/AHA Guidelines for diagnosis and treatment of PAD

Garg N. JEVT 2009;16:412 (both Guidelines)

Mas JL. NEJM 2006:355:1660 (AHA Guidelines)

IIa, C

AHA Guidelines. Stroke 2011;42:e420
ESC Guidelines. Eur Heart J 2017

AHA

ESC

LOE C: consensus of opinion of the experts and/or small studies, 
retrospective studies, registries



Cerebral distal protection with filters
Strengths & Weaknesses

 Wire/filter crossing of the stenosis
is unprotected

 Lack of capture of particles smaller
than filter pores (<80-100 mic.’s)

 Filter suboptimal wall apposition
(due to tortuous anatomy) may
lead to particles passage
between the filter basket and the
vessel wall

 “Squeezing” of the captured
material during filter withdrawal

 Intuitive approach

 Easy to use (in easy case)

 Preserve ICA flow 

 Angiographic lesion control
during the entire procedure

 Do not significantly prolong
procedural time (in easy case
and in experienced hands)

Currently used in 80-85% of CAS procedures



Cerebral proximal protection
Strengths & Weaknesses

 Complete brain protection all
the time

 Tight, soft plaques, tortuous ICA
(no landing zone required)

 Any 0.014”guidewire may be
used to cross the lesion

 Blood flow interruption

 No angio guidance

 Potential ECA/CCA spasm/dissection

 Contraindicated in CCA+ICA or ECA+ICA lesion

 May be difficult to position in complex anatomy

 Large introducer size (8-9F)

Currently used in 15-20% of CAS procedures



 True intolerance rare: 0.3%-0.6%



 Use landmarks (bones, theeth, etc)



 Do not overinflated the balloons



 CCA+ICA: Mind the distance between lesions.
Avoid true bifurcation lesion
ECA+ICA: if wire crosses, then OK.



 Choose an alternative vascular approach
Modify the technique (NO.MA technique)



 Use the 8F with 5F compatible stents



Proximal protection devices in CAS 
Type of cerebral embolic protection in Europe: 2016/2-2017/3 

Italy

Mo.Ma

Distal filter

EUCOMED DATA  2017

Rest of Europe



Only prospective studies 
including a population cohort 

larger than 100 patients.



Carotid artery stenting with a new generation double-
mesh stent in 3 high-volume Italian centres: 12-month
follow-up results

Roberto Nerla; Antonio Micari; Fausto Castriota; Eligio Miccichè;

Maria Antonella Ruffino; Gianmarco de Donato; Carlo Setacci;
Alberto Cremonesi;

EuroIntervention. 2018 Sep 4. pii: EIJ-D-18-00513. doi: 
10.4244/EIJ-D-18-00513. [Epub ahead of print]



The CLEAR-ROAD study: Evaluation of a new dual layer
micromesh stent system for the carotid artery: 12-month
results

Marc Bosiers; Koen Deloose; Giovanni Torsello; Dierk Scheinert;
Lieven Maene; Patrick Peeters; Stefan Müller-Hülsbeck; Horst
Sievert; Ralf Langhoff; Joren Callaert; Carlo Setacci; Jeroen
Wauters

EuroIntervention. 2018 Aug 7. pii: EIJ-D-18-00230. doi:
10.4244/EIJ-D-18-00230. [Epub ahead of print]



A total 556 patients, who
underwent CAS stenting with the
use of DLS, Roadsaver® (Terumo
Corp, Tokyo, Japan) or CGuard®
(InspireMD, Boston, USA), where
included in the study.

JACC Cardiovasc Int 2018



Incidence of adverse events at 30 days (%)

0

0,5

1

1,5

2

Mayor
Stroke

Minor Stroke Death D+S

In Hospital

Discharge to 30 Days

Events at 30 Days

Stabile et al. JACC Cardiovasc Int 2018



Conclusions: Intravascular OCT during a 
nonocclusive flush appears to be feasible and safe 

in carotid arteries.

J Endovasc Ther 2012 Jun;19(3):303-11



IMPACT OF NEW STENT DESIGN



IMPACT OF NEW STENT DESIGN



Why do I use OCT in carotids? 

1. High definition of carotid plaque

2. Interaction between plaque & stent

UTILITY - results



OCT in carotids – new frontiers

1. High definition of carotid plaque
- Plaque type

- Degree of stenosis

- Area of stenosis

- Fibrous cap integrity

- Rupture of fibrous cap

- Ulceration

calcium

lipid

Attenuation & backscattering

of infrared signals
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1. High definition of carotid plaque
- Plaque type

- Degree of stenosis

- Area of stenosis

- Fibrous cap integrity

- Rupture of fibrous cap

- Ulceration

- Thrombus

0.2 mm

OCT in carotids – new frontiers



1. High definition of carotid plaque

2. Interaction between plaque & stent

UTILITY - results

Why do I use OCT in carotids? 



2. Interaction between plaque & stent 
Intraop control:

- Residual stenosis

- Stent apposition

- Stent malapposition

- Cell area modification

- Fibrous cap rupture

- Plaque micro-prolaps

- Branch side coverage

Follow-up control:

- neointimal thickness

- complete/incomplete 

stent struts coverage

OCT in carotids – new frontiers
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2. Interaction between plaque & stent 
Intraop control:

- Residual stenosis

- Stent apposition

- Stent malapposition

- Cell area modification

- Fibrous cap rupture &

Plaque micro-prolaps

- Branch side coverage

Follow-up control:

- neointimal thickness

- complete/incomplete 

stent struts coverage

OCT in carotids – new frontiers



Optical coherence tomography assessment of new-
generation mesh-covered stents after carotid
stenting.

EuroIntervention. 2017 Dec 20;13(11):1347-1354.
doi: 10.4244/EIJ-D-16-00866.

Umemoto T, de Donato G, Pacchioni A, 
Reimers B, Ferrante G, Isobe M, Setacci C.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Umemoto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Donato%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pacchioni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reimers%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrante%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isobe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28760722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Setacci%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28760722


Vascular Surgery, University of Siena - Italy

• No procedural neurological complications 
occurred (TIA/stroke/death 0% at 30 days). 

Slice-based analysis

• Compared with conventional stents, the 
incidence of plaque prolapse was lower

Outcomes

a

b

EuroIntervention. 2017 Aug 



Conclusions

Plaque prolapse contained by 
the mesh component of next 

gen stents




