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Carotid Stents
The final protection



Stent design: Flexibility and scaffolding are key characteristics

• less flexible
• may develop kinks 

and incomplete 
expansion

• offer better plaque 
coverage

• conform well to 
angulated vessels or 
tortuous anatomy

• less 
thromboembolic 
protection
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Small pore size in the lesion site
and high plaque coverage

High wall apposition and flexibility for 
vessel anatomical adaptability

Combining 
characteristics 

Open, Close, Hybrid (O&C), Dual Layer, Mesh, and Micromesh 
Covered
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Images at approximate scale despite not exactUpdated from Dr. Marc Bosiers, CACVS 2014 Bench test results may not necessarily be indicative of clinical performance.

1st generation self-expandible stents



• Open Cell Stents are the most 
conformable within a vessel, 
however allow plaque prolapse

• Closed Cell Stents limit plaque 
prolapse within a vessel, however 
cause straightening/kinking of 
arteries



Dual layer stents - the best of both?

CGUARD
• inner open-cell nitinol stent
• outer closed-cell, single knitted 

polyethylene terephthalate (PET)

CGUARD (Inspire)



Greater risk of procedural stroke/death with open cell stents

JNIS, 2018



Greater risk of any new MRI-DWI hits with open-cell stents

Favors closed cellFavors open cell

J Vasc Surg, 2018
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1. Cano et al. Rev Bras Cardiol Invasiva 2013; 21(2): 159-64. 2. Bosiers et al. Eur J Vasc Endovasc Surg Vol 33, Feb 2007., 

The only stent platform available with our patented MicroNet mesh technology

PROBLEM: Approximately 2/3 of neurovascular events (stroke, TIA) occur after the carotid 
surgery procedure takes place2. How to preserve the flexibility of an open-celled stent while 
building in embolic protection?
 

SOLUTION: The CGuard EPS

Interior Component: 
Open-Cell Nitinol stent 
(92 µm and 125 µm)

Exterior Component :
Closed-cell PET

(Polyethylene terephthalate)
25 µm

Cell size: 165 µm



Sustained Embolic Protection

NSPR on NASDAQ 

Based in Tel Aviv, with offices being established in Miami 

Global Operations  / Commercial success in 30 Countries (CE) 
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New mesh covered stent offers superior plaque coverage when compared to conventional stent approaches
SOLUTION: Proprietary MicroNetTM Technology1

Image: Prof. Valdés Chávarri

Protruding 
plaque/thrombus 
between struts

MicroNetTM sealing plaque/
thrombus against vessel wall

An Embolic Prevention System (EPS) for Ultimate Thrombus Protection

MicroNet captures and locks thrombus & plaque materials against the arterial wall, deterring debris from entering the 
bloodstream while also acting as a mechanical barrier to prevent plaque protrusion
1 Tomoyuki Umemoto, MD. Optical coherence tomography assessment of new generation mesh-covered stents after carotid stenting. Eurointerventional 2017;1348-1355 (published online)

VS.

Conventional Open Cell Stent (1St GEN):
Bare or dual layer approach, with plaque protrusion risk  

CGuard Stent System (3rd GEN):
Stents are covered in MicroNet



Low plaque coverage leads to 
plaque protrusion or prolapse 
and plaque passing into the 
vessel lumen

66% of strokes occur after 
removal of the cerebral 
protection device because of 
plaque prolapse through stent 
struts

Case reports courtesy of Dr. Gianmarco de Donato, 
Department of Medicine Surgery and Neuroscience 
Universita degli studi di Siena, Italy

As CEA excludes the plaque, the ideal stent should do so as well

Stabile E, Tesorio T, Esposito G. 
The Modern Approach to Endovascular Carotid Revascularisation.
EuroIntervention 2016;12:e538–40

Plaque Protrusion Is the Main Risk, Cell Area Is Key

13CONFIDENTIAL

Amor, M. et al. Pre-Clinical and first clinical experiences with the Micromesh 
Carotid stent Roadsaver, LINC 2014

Image(s) courtesy of Dr. Setacci, 
Run 5&6 pt#17
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Plaque 
retained by the 
MicroNet® and 
CGuard™

Reendothelization

Plaque Prolapse Retained by Micronet™ 



Pore Size

CGUARD™

GORE

TERUMO

*165µ 375µ 500µ 1050µ 1900µ

Closed cell stent Open cell stent

* Average in lesion at expanded state



CARENET
DW-MRI Analysis

Bijuklic et al. JACC, 2012;59
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DW-MRI analysis @ 30 days, n=25**
Incidence of new ipsilateral lesions 4.0%
Average lesion volume (cm3) 0.08 ± 0.00

Permanent lesions at 30 days 1

DW-MRI analysis @ 48 hours, n=27*

Incidence of new ipsilateral 
lesions at 48 hours was 
reduced by almost half 
compared to published data, 
and volume was reduced 
almost 10-fold.

All but one lesion had 
resolved completely by 30 
days. 



1 year Outcomes of the C-GUARDIANS Pivotal IDE 
Trial of  the C-GUARD MicroNet Stent

D. Chris Metzger, MD

OhioHealth Riverside Methodist Hospital

Columbus, Ohio, USA

On Behalf of the C-GUARDIANS Investigators



The CGuard Stent Combines the Conformability of Open 
Cell Design with the High Plaque Coverage of MicroNet™

IVUSPre-procedural Angio Post-procedural Angio

Designed to minimize plaque protrusion during and after the procedure
Case courtesy of Dr. Piotr Musialek



Clinical Data Supporting CGuard Peri-procedural Safety
CGuard commercially available in Europe since 2015 (CE Mark)

1. Schofer, J. et al. JACC 
Cardiovasc. Interv. 2015.

2. Casana, R. et al. Eur. J. Vasc. 
Endovasc. 2017.

3. Musialek, P. et al. Interv. 
Cardiol. 2016

4. Wissgott, C. et al. Int. Soc. 
Endovasc. Spec. 2017

5. Speziale, F. et al. 
EuroIntervention 2018

6. Wissgott, C. et al. J Endovasc 
Ther. 2019

7. Sirignano, P et al. 
Cardiovascular Interventions 
2020

8. Tigkiropoulos, K. et al. Journal 
of EndoTherapy 2021 

9. Karpenko, A. et al JACC 
Cardiovasc. Interv.  2021

1.03%0.80%1359


Conducted

		Study		Year		N		DS 30-day % (n)		DSMI 30-day % (n)



		CARENET		2015		30		0.0% (0)		0.0% (0)

		PARADIGM		2016		500		0.80% (4)		1.00% (5)

		CASANA		2017		82		1.22% (1)		1.22% (1)

		WISSGOTT I		2017		30		0.0% (0)		0.0% (0)						0.007963595

		IRONGUARD I		2018		200		2.50% (5)		2.50% (5)

		WISSGOTT II		2019		30		0.0% (0)		0.0% (0)

		IRONGUARD 2		2020		733		0.05% (4)		1.09% (8)

		GREEK Study		2021		103		0.0% (0)		0.0% (0)

		SIBERIA		2021		50		0.0% (0)		0.0% (0)

		TOTAL				1758		0.80% (14)		1.08% (19)





Peer-review

		Study		Year		N		DS 30-day % (n)		DSMI 30-day % (n)



		CARENET		2015		30		0.0% (0)		0.0% (0)

		PARADIGM		2016		101		0.0% (0)		0.0% (0)

		CASANA		2017		82		1.22% (1)		1.22% (1)								0.0080941869

		WISSGOTT I		2017		30		0.0% (0)		0.0% (0)								0.0103016924

		IRONGUARD I		2018		200		2.50% (5)		2.50% (5)

		WISSGOTT II		2019		30		0.0% (0)		0.0% (0)

		IRONGUARD 2		2020		733		0.05% (4)		1.09% (8)

		GREEK Study		2021		103		0.0% (0)		0.0% (0)

		SIBERIA		2021		50		0.0% (0)		0.0% (0)

		TOTAL				1359		0.80% (11)		1.03% (14)





Sheet1



										Study		N		DSMI at 30-d and ipsilateral stroke 1-y % (n)

										CARENET		28		  0.0% (0)

										IRONGUARD I		199		  3.01% (6)

										IRONGUARD II		726		2.20% (16)

										PARADIGM		101		  0.0% (0)

										SIBERIA		50		  0.0% (0) 

										TOTAL		1104		   1.99% (22) 







C-GUARDIANS Trial Design

Sample Size & 
Population

316 subjects

Primary Endpoint Incidence of death (all-cause mortality), all stroke, and myocardial infarction (DSMI) 
through 30-days post-index procedure or Ipsilateral stroke from 31 to 365 days

Principal 
Investigators

Dr. Chris Metzger, MD
OhioHealth Riverside Methodist Hospital. Columbus, Ohio, USA

Trial Objective
Evaluate the safety and efficacy of the CGuard Prime™ Carotid Stent System in the 

treatment of carotid artery stenosis in symptomatic and asymptomatic patients
at high risk for CEA  undergoing carotid artery stenting (CAS) 

24 US and EU sites Symptomatic with ≥ 50% 
stenosis or asymptomatic with 
≥ 80% stenosis

≤ 80 years of age at high risk for CEA
Pre-specified 25% symptomatic

Dr. Piotr Musialek, MD, PhD
Jagiellonian University, John Paul II Hospital, Kraków, Poland

Design
Prospective, multicenter, international, single-arm clinical trial comparing the primary 

endpoint to a performance goal derived from literature



Secondary Endpoints

• Technical success and treatment success
• Death, stroke, minor stroke, major stroke, MI through 30-day
• Ipsilateral stroke through 30 days, 1-, 2-, 3-year follow-up
• TLR through 1-, 2-, 3-year follow-up

Embolic Protection Distal EPD (NAV6), Proximal Protection (MoMA), or both

Medications DAPT required for 30-days post-procedure

Trial Conduct

• Physician screening committee
• Independent CEC for MAE adjudication
• Independent DSMB
• Independent CoreLab by Syntropic

C-GUARDIANS: Other Trial Features



Patient Demographics
Characteristic ITT (N=316)

Age (mean  SD) 69.0 ± 6.6

% Symptomatic 24.3%

% Male 63.9%

Diabetes Mellitus 41.8%

Hypertension 92.6%

Dyslipidemia 90.0%

CAD 52.1%

COPD 23.8%

Current Smoker 26.4%

PVD 28.6%



Lesions Characteristics
Characteristic ITT (N=316)

Stenosis

Pre-procedure 89.9%

Post-procedure 7.3%

Calcification

None/mild 64.8%

Moderate 20.3%

Severe 14.8%

Lesion length (mm) 18.7

Core lab adjudicated



Procedural Data

Characteristic ITT (N=316)

Pre-dilatation 93.0%

Post-dilatation 96.8%

Embolic protection utilized

Emboshield NAV 6 261

MoMA 78

Both (Nav6 and MoMA) 24

Other EPD 1



C-GUARDIANS: 30-Day Major Adverse Events (LBCT VIVA 2023)

* Hierarchical: patient count (each patient first occurrence of the most serious event).  # Non-hierarchical: event count (multiple events in each patient are counted individually).

^ Per Protocol Analysis excludes 1 patient (did not take dual antiplatelet therapy; had a major stroke and died).

Event rate in % (n) ITT (N=316) Per Protocol^

Death, Stroke or MI* 0.95% (3) 0.63% (2)
Death# 0.32% (1) 0.00% (0)
Any stroke# 0.95% (3) 0.63% (2)
Major Stroke# 0.63% (1) 0.32% (1)
Minor Stroke# 0.32% (2) 0.32% (1)
MI# 0.00% (0) 0.00% (0)

Death or any stroke* 0.95% (3) 0.63% (2)
Death or major stroke* 0.63% (2) 0.32% (1)

The CEC independently adjudicated all neurological, cardiac events:
• 1 major fatal stroke on post procedural day 10 after all DAPT stopped contrary to protocol requirements. 

• 1 minor stroke. (NIHSS 2, post procedure). NIHSS 1, CDU patent 30 days, NIHSS 0 at 6 and 12 months

• 1 retinal infarct in a patient presenting with amaurosis fugax, adjudicated as a minor stroke. (NIHSS 1). NIHSS 0, CDU patent 30 days

30-day S/D/MI



C-GUARDIANS Trial 1-Year Primary Endpoint Results

Event* ITT Per Protocol**
30-day DSMI + Ipsilateral stroke between 31 and 365 days 1.95 % (6) 1.70% (5)

30-day DSMI 0.95% (3) 0.63% (2)

Ipsilateral stroke between 31 
and 365 days

1.00% (3) 1.04% (3)

TLR 0.98% (3) 1.01% (3)
* Kaplan-Meier estimate for all 1-year endpoints 

** Per Protocol Analysis excludes 15 patients with Major Protocol Deviations

The CEC independently adjudicated all neurological, cardiac events:
• 1 minor stroke (retinal) on POD 189.
• 1 major stroke on POD 280: Prostatectomy (Antiplatelet therapy stopped).
• 1 major stroke on POD 307: Stent patent; A Fib discovered.



C-GUARDIANS: 30-Day DSMI in Context of CAS, TCAR Trials

5.80%

8.30%

5.80%

12.50%

7.20%

4.70% 4.50%

2.30%
3.20%

2.31%

0.95%

5.80%

8.30%

5.80%

12.50%

7.20%

4.70% 4.50%

2.30%
3.50%

2.31%

0.95%
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C-GUARDIANS: 1-Year Outcomes in Context 

ASX & SXASX & SX ASX ONLY

12.20%

9.60%

12.50%

4.70% 4.60%

2.67%
1.95%

Sapphire (2002) Archer (2003) MAVERIC (2004) CABERNET (2004) PROTECT (2008) PERFORMANCE 2
(2023)

CGUARDIANS (2024)

(D/S/MI @ 30 days and ipsilateral stroke to 1 year)



Summary of C-GUARDIANS 1 Year Outcomes

• 30-Day Outcomes
* DSMI: ITT 0.95%, PP 0.63%
* No MI, No contralateral stroke

• 1-Year Outcomes
Follow up compliance rate at 1-year: 97% 

30-day DSMI or ipsilateral stroke between 31 and 365 days: 
* ITT 1.95%, PP 1.7%
* TLR (any target revascularization up to 365 days): 1% (3)



Conclusions
• The C-GUARDIANS Pivotal IDE results demonstrate extremely low event rates for 30 –

day stroke/death/MI (0.95%) and 1 -year S/D/MI at 30 dates plus ipsilateral 
strokes (1.95%), representing the lowest event rates in published trials of CAS, TCAR, 
and CEA

• These data are consistent with previously published European data

• These results appear to confirm the proposed “neuro-protective” benefits of this stent 
design.

• The results support consideration of CAS with this stent  as a front-line therapeutic 
option for appropriate patients being considered for carotid revascularization



Tandem Stroke 



MR CLEAN

ESCAPE

REVASCAT



ESCAPE

Presenter Notes
Presentation Notes
What do we have in our armamentarium to treat stroke 



REVASCAT

Presenter Notes
Presentation Notes
What do we have in our armamentarium to treat stroke 



HERMES



Tandem Lesions
• MR CLEAN

• 75/145 tandem lesions underwent thrombectomy

• 30 patients underwent CAS

• REVASCAT

• 9/103 underwent CAS

• HERMES

• 122 patients with TO

• Intervention significantly improved outcomes

Presenter Notes
Presentation Notes
What do we have in our armamentarium to treat stroke 



Several studies have shown worse presentation and 
outcomes for Tandem stroke patients vs. isolated 
intracranial occlusion

Lower final TICI score 
in Tandem group



Largest series from the 
German Stroke Registry 

Significantly better outcomes with Acute 
Extracranial Stenting



Stenting for Tandem Occlusions

• Retrospective, observational registry from 17 hospitals (16 US, 1 Spain) from 2015-2020
• All received EVT
• 2 groups: CAS and no CAS
• Primary outcomes: 90d mRS 0-2 and symptomatic ICH

Presenter Notes
Presentation Notes
Consecutive patients who underwent TAVR at our institution between October 2021 and May 2022 were identified and prospectively enrolled in the study. Patients were considered eligible for TAVR if they had documented severe symptomatic aortic stenosis (calculated aortic valve area of <1cm2) 



Stenting for Tandem Occlusions

Presenter Notes
Presentation Notes
Consecutive patients who underwent TAVR at our institution between October 2021 and May 2022 were identified and prospectively enrolled in the study. Patients were considered eligible for TAVR if they had documented severe symptomatic aortic stenosis (calculated aortic valve area of <1cm2) 



Anterograde  
• Address the primary/causative lesion

• Prevent distal emboli 

• Improve collateral restoration

Retrograde
• Shorter angiographic times

• ??? Better outcomes in short series

Antero- vs Retrograde Stenting



Antero- vs Retrograde Stenting

Noted that proximal stenting followed by distal thrombectomy compares favorably to 
other series in terms of outcomes and angiographic times 

Neurosurg Focus, 2017



Antero- vs Retrograde Stenting
JNIS, 2018



Balloon Guide for Carotid Stenting



Transcranial Doppler Ultrasound - Background

Detects motion using the difference in 
frequency between emitted ultrasonic 
waves and the returning echoes

Flow waveform demonstrates peak 
systolic and end diastolic velocities



Robotic Transcranial Doppler Study

• Balloon Guide Catheter used in all for flow 
arrest/reversal

• Terminal Internal Carotid Artery (TICA) 
signal plotted

• All cases demonstrated reversal of 
intracranial flow with BGC inflation and 
back bleeding through guide

Presenter Notes
Presentation Notes
The goal of our study was to essentially test out the safety and efficacy of a new robotic transcranial Doppler ultrasonographic machine that is equipped with artificial intelligence to automatically locate the intracranial vasculature and record flow and embolic HITS. I will preface my talk by saying that this is a preliminary proof of concept study hence the small sample size. We prospectively enrolled 12 patients who were scheduled to undergo carotid artery revascularization procedures. All procedures were right sided. Flow reversal was achieved in 4 cases and flow arrest in 8. Tica was the artery of interest in all cases.



In revision, JNIS

Balloon Guide for Tandem Occlusions

Presenter Notes
Presentation Notes
Consecutive patients who underwent TAVR at our institution between October 2021 and May 2022 were identified and prospectively enrolled in the study. Patients were considered eligible for TAVR if they had documented severe symptomatic aortic stenosis (calculated aortic valve area of <1cm2) 



Use of BGC in Tandem Strokes

Total sample size – 125 patients

MT & CAS with BGC for Tandem Strokes –  85 (40 after PSM)

MT without BGC for Tandem Strokes –  40 (40 after PSM)



BGC vs. no BGC for Tandem Stroke
First-pass effect (mTICI 2B or 3) 22 (55.0) 27 (67.5) 1.15 (1.14, 1.46) 0.013

Final mTICI

• 0 – 2A 7 (17.5) 7 (17.5) Reference

• 2B - 3 33 (82.5) 33 (82.5) 0.85 (0.33, 3.06) 1

Total number of passes (Mean ± 

SD)
1.7 ± 1.1 1.4 ± 0.8 0.93 (0.83, 1.05) 0.287

Intraoperative Complications

• Thromboembolism 2 (5.0) 3 (7.5) 1.45 (0.23, 9.29) 0.691

• Dissection 2 (5.0) 1 (2.5) 0.31 (0.07, 4.66) 0.555

• Vasospasm 0 (0.0) 2 (5.0) 1.88 (0.22, 104.96) 0.170

Symptomatic ICH (Type II PH) 5 (12.5) 2 (5.0) 0.37 (0.07, 2.02) 0.235

NIHSS at discharge 11.0 ± 7.1 8.0 ± 6.1 0.987 (0.974, 0.999) 0.042

Outcome measure

• Good outcome (mRS 0-2) 11 (27.5) 21 (52.3) Reference

• Poor outcome (mRS 3-6) 29 (72.5) 19 (47.5) 0.34 (0.14, 0.87) 0.040

In-hospital mortality 12 (30.0) 7 (17.5) 0.49 (0.17, 1.43) 0.189

Better 1st Pass Effect w 
BGC

Lower Discharge NIHSS 
w BGC

Better 90-day outcome 
(mRS 0-2) w BGC

BGC group had significantly lower procedure duration (61.5% vs. 77.9% (OR=0.996;P=0.006)), On multivariate regression analysis, BGC group had significantly higher rate of first-pass effect (mTICI 2B-3) (OR=0.660, 95% 
CI=0.480-0.908;P=0.013), and a lower periprocedural sICH rate (OR=0.615, 95% CI=0.406-0.932;P=0.025). No difference in in-hospital mortality was observed (OR=1.591; 95% CI=0.976-2.593;P=0.067) (Table 3).

BGCNo-BGC OR p-value

Presenter Notes
Presentation Notes
BGC group had significantly lower procedure duration (61.5% vs. 77.9% (OR=0.996;P=0.006)), lower NIHSS at discharge (8.0% vs. 11.0% (OR=0.987;P=0.042)), and higher odds of good outcomes (mRS 0-2 at 90-day) (52.3% vs. 27.5% (OR=0.34;P=0.040)) (Table 2). On multivariate regression analysis, BGC group had significantly higher rate of first-pass effect (mTICI 2B-3) (OR=0.660, 95% CI=0.480-0.908;P=0.013), and a lower periprocedural sICH rate (OR=0.615, 95% CI=0.406-0.932;P=0.025). No difference in in-hospital mortality was observed (OR=1.591; 95% CI=0.976-2.593;P=0.067) (Table 3).





Presenter Notes
Presentation Notes
482 patients. We had the best recanalization rate (83%) in patients who were treated with stenting in the acute phase under antiplatelte medication wehn and a good clinical outome in 58% when compared to stenting without anitplatelt medicatrion, angioplasty without stent and thrombectomy alone. we had  best recanalization rate and a good clinical outcome 



Pooled data from TITAN and ETIS

• Good clinical outcome @90d more frequent after ICA stenting (603 
tandem occlusion, 341 with acute stenting)

• Hemorrhage more often after stenting

Anadani M et al. Stroke. 2021;52(10):3097-105.
Papanagiotou JACC Cardiovasc Interv. 2018;11(13):1290-9.



Data from the German Stroke Registry

• 874 patients with Tandem Occlusions, 69.5% underwent Stenting
• TICI 2b/3 more often after stenting (39.5% versus 29.3%, p<0.001)

Feil K et al. Stroke. 2021;52(4):1265-75.



Extracranial first 



Extracranial first 

„Blind“ positioning of the stent without 
understanding the lesion

 Creates a stable access
 Passage of the lesion without problems if

multiple intracranial passes are necessary
 Potential embolic thrombi are being blocked by

the intracranial occlusion















Franziska Dorn
Uniklinikum Bonn

franziska.dorn@ukbonn.de

Tandem occlusions - our experience



Different Tandem subtypes

Atherosclerotic Dissection Embolic



DISSECTION?



...easy to pass with 6F Sofia under continous aspiration



After aspiration



No TO 

Embolic proximal occlusion T-Occlusion AND proximal stasis 



Intracranial first 



„Stent First“ versus „Thrombectomy
First“

12/37 pts vs. 25/37 pts
TICI 2b/3 in 58.4% vs. 80%
3months mRS 0-2 in 33.3% vs. 52.0%



Extracranial first

Intracranial first

Feil K et al. Stroke. 2021;52(4):1265-75



Antiplatelets?



ICH after Tandem Occlusions 

• Rotem Sican-Hoffmann et al. : 
Metaanalysis of 11 studies, 237 pt., sICH: 7% 
• Gory et al. : 4395 pt., sICH 5.3% 
• Lockau et al. : sICH 10.8 % 
• Mpotsaris et al: 63pt., sICH 5%
• Díaz-Pérez J. et al. : 153 pt., sICH 8.5%

• HERMES: sICH 4.4% 

Presenter Notes
Presentation Notes
But if you think of the poor prognosis without any treatemtns….



Periprocedural:

500mg Aspisol IV

CT /CTA after 12h
• Stent patency (if occluded, STOP)
• Hemorrhagic transformation/ infarct core volume

STOP Continue ASA
Continue Aspisol
Start Ticragelor

Infarct Core volume? Hemorrahgic transformation? + -



Which stent 
(….why I started to use the 

CGuard) 



Don’t use Dual-layer stents in emergent CAS!



20 patients
....In-stent occlusion sign. higher with
dual layer stents when compared to
conventional stents (45% vs. 3.7%) 

Presenter Notes
Presentation Notes
ASS 500mg if no antiplatelt medication prior to the treatment



Don’t use Dual-layer stents in emergent CAS!

• Yilmaz et al. 20 patients (45% acute in-stent occlusions )
• Bartolini et al. 21 patients (52.4% acute in-stent occlusions) 
• Pfaff et al. 160 patients (20.8% acute in-stent occlusions)
• De Vries et al. 27 patients (18.5% acute in-stent occlusions)

CASPER/ Roadsaver



CGuard: very limited data on TO

Single-center series including 33 patients ( 9% acute occlusion rate)

Klail T et al. Clin Neuroradiol. 2022:1-8.



Name Terumo RoadSaver / 
Casper

CGuard™

Embolic Prevention System

Type & Material close-cell/ Nitinol open-cell/ Nitinol

Mesh Location Inner mesh Outer mesh

Mesh material Nitinol PET

Mesh structure braided single-fiber knitted

Pore size 375-500 µm 150 - 180 µm



Wallstent vs. CGuard

• 86 TO patients (42 treated with CGuard, 44 with CWS)
• Acute in-stent occlusions (within 72 hours after stenting)

• CGuard: 2/42 (4.8%)
• Wallstent: 4/44 (9.1%) (p=0.615)

Zidan M et al., under review



mRS 0-2 at discharge  more often after CGuard (p=0.087) 

Zidan M et al., under review



Multicentric experience

Zidan M et al., under review



Don’t use Dual-layer stents in emergent CAS?

Klail T et al. Clin Neuroradiol. 2022:1-8.
Zidan et al. under review



Conclusion

• TO: Stenting with antiaggregation beneficial
• Intracranial first beneficial
• CGuard seems safe for TO and should not be compared to Roadsaver/ 

Casper
• Further data needed!



86 yo male
Wake up, NIHSS 17
ASPECTS 7





8F Vista Brite Tip
6F Sofia
Terumo
Synchro-14



Embotrap 6.5/40mm











CGuard 10/40



CGuard 10/40

Sterling 8/30







Male, 44 yo
neck pain after minor accident during soccer game
Chiropractic manouver (wife is a physiotherapist)
8pm: Hemiparesis of the left side (NIHSS 10)





2am: arrival at our institution
IV lysis was done
Hemiparesis now mild (NIHSS 4)





0400 am: clinical detoriation





8F Vista Brite Tip
RED 068
Neuroslider 021
Synchro-14











Pipeline Vantage 5.5/40mm



Pipeline Vantage 5.5/30mm 



CGuard 8/30





CGuard 10/40mm







Buffalo Protocol for Tandem Lesions
• CTA including 4D CTA/P identifies tandem occlusion versus terminus occlusion
• If patient suspected to have tandem occlusion an NG tube is used to load 81mg Aspirin and 180mg 

Ticagrelor in Emergency room
• 8 French femoral sheath
• 8 French Walrus balloon guide catheter in CCA
• 0.014 wire used to cross the lesion under flow arrest
• If unable to cross with 014, 035 soft exchange with quick cross or MPA (if severe angulation) is 

utilized under Balloon flow arrest
• Angioplasty with 5-5.5mm by 30mm RX balloon used to gauge lesion length and is followed by 

stenting of cervical ICA
• Aggressive aspiration through balloon guide and then deflation of BGC to perform cervical and 

intracranial angiogram
• BGC advanced through the stent to distal (beyond stent) cervical location (to prevent stent retriever 

stent interaction) 
• Intracranial mechanical thrombectomy performed with Aspiration or Stent retriever or combination

Presenter Notes
Presentation Notes
What do we have in our armamentarium to treat stroke 



Conclusions

• Tandem lesions are the most disabling category of LVO AIS
• Tandem lesions are the most aggressive version of symptomatic carotid 

stenosis
• Balloon guides allow for adequate reversal of flow providing distal 

embolic protection during crossing, angioplasty and stenting of lesions
• Post stenting the Balloon guide can be rapidly advanced beyond the 

stenosis into distal cervical ICA for intracranial revascularization with 
stent retriever, aspiration or both.



Thank You
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