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 Although several randomized control studies showed increase
incidence of adverse neurological events in the 30-day post-
procedure outcomes for patients treated with carotid stenting
(CAS) versus endarterectomy (CEA), recent guidelines suggest
promising results with CAS in high volume centres with expert
surgeons1.

 Companies that produce medical devices are multiplying their
efforts to design new stents structure that can better protect
carotid plaque during carotid stenosis endovascular treatment
to avoid plaque prolapse or micro-debris embolization.

1 Management of Atherosclerotic Carotid and Vertebral Artery Disease: 2017 Clinical Practice Guidelines of the European Society
for Vascular Surgery (ESVS) Writing Group.S. Lepidi, H.S. Markus, D.J. McCabe, J. Roy, H. Sillesen, J.C. van den Berg, F. Vermassen,a,
A.R. Naylor, J.-B. Ricco, G.J. de Borst, S. Debus, J. de Haro, A. Halliday, G. Hamilton, J. Kakisis, S. Kakkos. Eur J Endovasc Surg 2017; 1-
79. 

Background:



 The anatomy of vessels along the access route of CAS can
complicate the procedure. Tortuosity of distal ICA, complexity
of aortic arch or arch disease should be considered high-risk
features.

 However, the risks do not only depend on the procedure but
also on the competency and experience of the surgeons.

 Long-term stroke prevention by carotid artery stenting is
effective in experienced centers. A high percentage of patients
who would have been excluded from controlled clinical trials
undergoes carotid artery stenting in daily clinical practice. 1

 The role of clopidogrel resistance and real effectiveness of
double Anti-platelet therapy on neurological complication after
CAS remains still unclear.

Critical Issues:

1 Long-Term Outcomes of Carotid Artery Stenting in Clinical Practice.
Mudra et al; Circ Cardiovasc Int 2016 Sep



Advancement in technology is definitely one of the 
reasons of the upward trend of the # of procedure

OUR EXPERIENCE
From January 1999 to December 2016, 1141 CAS



OUR EXPERIENCE

%

Preoperative MRA/CTA 79.7%

Percutaneous access Brachial: 0.3%
Femoral:  99.7%

EPD 86.7%: 7.3% proximal occlusion
92.7% distal filtration

Stent 61.5% closed cells stents
32.9% open cells stents

5.6% hybrid stents

Pre-dilation 5.2%

Vascular closure device 6.3%

Mean procedure time 40 minutes (range 15-125 min)

Mean time of radioscopy 27 minutes (range 9-101 min)



OUR EXPERIENCE
30-day complication %

Death

Overall 0.5%

Symptomatic 0.5%

Asymptomatic 0.4%

Stroke

Overall 1.2%

Symptomatic 1.6%

Asymptomatic 0.4%

MI

Overall 0.2%

Symptomatic 0%

Asymptomatic 0.4%

Pseudoaneurysm 0.9%

Wound hematoma 0.2%



Aim:

Hypotesis: Does double layer micromesch stent for CAS 
improve  30-day post-operative outcome in our center? 

To examine the incidence of new ischaemic lesions, stroke or TIA, in patients 
treated in our centre using a new double-layer micromesh stent versus a closed 
cell stent evaluating anti-platelet activity durung DAPT. 

To improve post-operative 
results in CAS



Methods:
 A retrospective study to compare the outcomes of carotid

stenosis treatment with double-layer micromesh stents
(DLMStent)(group 1) VS closed cell stents (group 2).

 Consecutive patients treated from 01/1999 to 2/2018 with DLM
stent

 The primary end point: occurrence of death and neurological
adverse events (TIA /Stroke) within 30 days. Secondary end
point was the occurrence MACEs, defined as MI or severe
arrhythmias.

 Normality assumption was tested in continuous variable by
visual inspection of qq-plot. Wilcoxon rank sum test was used
to compare unpaired means in non-normally distributed
variable. chi- square test was used to compare categorical data
between groups.



 Femoral access (brachial artery just in selected cases)

 “Coaxial catheters”: - Mach1 8F (90 cm 40°)
- MP 5F (HockeyStick III in type 3 arch)

 5000 UI intra-arterial Heparin + continuous washing through the
catheter (ACT > 200!)

 Distal embolic protection device (filter), not external carotid device

 Primary stenting (self-expandable stent)

 Post-dilatation balloon (4.5 – 5 – 5.5)

Methods : technical aspects
(the importance of standardization)



• Carotid selective angiography

• Bifurcation and plaque analysis (if necessary with IVUS)

• Cerebal protection ->Filter

• Routinely deployed

• Not in selected case

• Over the wire just for the removal

• Not inverted flow device (MoMA, Parodi)

Methods: Procedure



AGGREGOMETRY

This test is validated to verify the risk of bleeding

when anti platelet therapy is interrupted before

invasive intervention.

If, after the charge of the antiplatelet drug, the value

under the curve is less 50% the patient is considered

disaggregate. If the value under the curve is

between 30-50% it is mandatory to redo the test,

after some hours, verifying if the efficacy of the drug

improves, otherwise the patient needs a modify of

the therapy.



Results:
 A total of 683 patients underwent CAS, 88 pt with a double layer

micromesch stent (DLM Stent-Roadsaver/group 1) and 595 pt
with closed cell stent (CarotidWall Stent/group 2 t).

 458 men ( 67.6%), 47 (53.41%) in group 1, 411 (69.08%) group 2.

 Overall the to groups, 20% of the patients showed high residual
platelet reactivity after clopidogrel therapy ant thus shifted to
ticagrelor for effective double anti-platelet therapy (DAPT).

30-days results:
- No stroke or death was observed in both groups of patients.
- In terms of MACEs no MI were observed in both groups.



Results:

Variable Total 
DLM STENT/Group 1
(ROADSAVER) (n=88)

CLOSED CELL STENT/Group 2
(Carotid Wallstent) (n=595) p-value

Male 458 (67.06) 47 (53.41) 411 (69.08) 0.0035

Symptomatic 118 (17.28) 2 (2.27) 116 (19.50) <0.0001

CAD 225 (32.94) 27 (30.68) 198 (33.28) 0.6287

DM 154 (22.55) 22 (25.00) 132 (22.18) 0.555

Hypertension 489 (71.60) 74 (84.09) 415 (69.75) 0.0054

Dyslipidemia 331 (48.53) 56 (64.37) 275 (46.22) 0.0016

Controlateral occlusion

68 (9.96) 4 (4.55) 66 (11.09) 0.0588

Cerebral Protection 630 (92.24) 86 (97.73) 544 (91.43) 0.0393

Pre dilation 30 (4.39) 3 (3.41) 27 (4.54) 0.6296

post dilation 655 (96.04) 88 (100) 568 (95.46) 0.0426

TIA within 30 days 18 (2.64) 2 (2.30) 16 (2.69) 0.8320

Pre-operative 

Intra/Post-operative 

Categorical Variables



Results: 

Variable

DLMStent/Goup 1(Roadsaver) (n=88)

N
Mean
±SD

Median [Q1-
Q3] SD Q1 Q3

CKD crea>1.5 mg/dL 88 0.30 0.00 0.47 0.00 0.82

% of stenosis 80 76.38 75.00 6.26 70.00 80.00

Balloon Diameter pre
dilation 2 4.00 4.00 0.00 4.00 4.00

Balloon Length pre dilation 2 20.00 20.00 0.00 20.00 20.00

Stent Diameter 88 7.85 8.00 0.56 8.00 8.00

Stent Lenght 88 31.76 30.00 4.86 30.00 30.00

Balloon Diam. post dilation 88 5.11 5.00 0.31 5.00 5.50

Bollon Length post dilation 88 20.00 20.00 0.00 20.00 20.00

Pre-operative 

Intra/Post-operative 

Closed Stent/group 2-Carotd Wallstent (n=595) 

N Mean±SD
Median
[Q1-Q3] SD Q1 Q3 p-value

595 0.11 0.00 0.32 0.00 0.00 <.0001

445 80.92 80.00 7.59 75.00 85.00 <.0001

348 0.26 0.00 0.95 0.00 0.00 <.0001

373 1.33 0.00 5.02 0.00 0.00 <.0001

584 8.04 8.00 1.04 7.00 9.00 0.1214

586 32.70 30.00 5.34 30.00 40.00 0.1193

576 4.70 4.50 0.70 4.50 5.00 <.0001

577 19.91 20.00 2.67 20.00 20.00 0.7229

Continous Variables



Conclusion:
• Primary Carotid stenting with double-layer micromesh stents

showed safe and feasible results.

• A tendency of a slightly higher incidence of intraoperative
severe arrhythmias with the double layer micromesch stent
may be due to bigger ballon use for post-dilation (for more
confidence in expanding the stent) and higher radial force
caused by the stent structure.

• Real effective antiplatelet therapy through the routiarily use
of aggregometry may partially explain similar good results
with both types of stents used for CAS in this study.




