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Long-term Results of MicroMesh Stents 
Show Their Value in CAS; Limita<ons and 

Differences

D. Chris Metzger, MD
 OhioHealth Riverside Methodist Hospital

Columbus, OH, USA
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Ideal Characteristics of a Carotid Stent

• Conformable, works in majority of carotid anatomies, AND
• Maximizes plaque coverage to reduce protrusion/ embolization

Available Conventional Carotid Stents
Open Cell Stents: Conformable, but have the least plaque 
coverage
Closed Cell stents: Better plaque coverage, but rigid and less 
conformable

Micro-Mesh Caro<d Stents
“The Ideal Carotid Stent Design”?

Important Note: The C-GUARD stent is an 
investigational device ONLY in the US

Conformable stent with maximized scaffolding

Why a Micro-mesh Carotid Stent? Post-CAS Strokes: Plaque Protrusion Through Stent Cells 
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Stroke Preven+on Strategy: MicroNet Technology

D. Christopher Metzger, MD

“Pore Size” Comparisons of Carotid Stents
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Theore+c Advantages of the MicroMesh Stent

• Maximized conformability suitable for more caroTd anatomies 
(“open –cell” stent with proprietary “Smart Fit” auto-taper 
technology)

• Coupled with maximized scaffolding and plaque coverage with 
smallest pore size and free cell area of available caroTd stents

• PotenTal to minimize plaque protrusion/embolizaTon during 
procedure at highest risk intervals (stent placement, post 
dilataTon) and post - procedure

The C-Guard Stent system is investigational only in the US D. Christopher Metzger, MD

IVUS

Images courtesy of Piotr Musialek, MD

*Maximized conformability (open cell stent)
*Maximized scaffolding and plaque coverage 
with smallest pore size and free cell area of available carotid stents
*Minimize plaque protrusion/embolization during procedure at
highest risk CAS intervals and post - procedure

Differences in stent sizing and exact lengths

So Chris: Where’s the Data?
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EUROPEAN DATA with the 
C-Guard MicroNet Stent

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

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)

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

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)

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

CAUTION: The CGuard Stent System is Investigational Use Only and Not for Sale in the USA

1.03%0.80%1359

; >50,000 stents sold

Clinical Data Supporting CGuard at 1-year
Extensive body of literature from independent studies in peer-reviewed journals

1. Schofer, J. et al. JACC Cardiovasc. Interv. 2015.
2. Speziale, F. et al. EuroIntervention. 2018
3. Sirignano, P et al. Cardiovascular Interv. 2020
4. M usialek et al. EuroIntervention. 2020
5. Karpenko, A. et al. JACC Cardiovasc. Interv. 2021.

CAUTION: The CGuard Stent System is Investigational Use Only and Not for Sale 
in the USA

Study N DSMI at 30-d and Ipsilateral Stroke at 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)

1.99%1104

YEAR: 
2020

STUDY:
SIBERIA

HIGHLIGHT:
Randomized trial; CGuard demonstrates neuroprotection vs conventional 
stents

✅   CGuard demonstrates SUPERIORITY to other stents

CLINICAL RESULTS: 
• The study data provide, for the first time, Level-1 evidence for a novel role of MicroNET-covered 

carotid stent (stent as a peri- and post-procedural cerebral protector)

Superior Protection from New DW-MRI Lesions
Randomized Controlled Trial:  CGuard™  MicroNet™  vs Acculink 

Андрей Анатольевич Карпенко 
FGBU "SFBMITS them. AK. E.N. Meshalkin "of the Ministry of Health of Russia Center of Vascular and Hybrid Surgery SCIENTIFIC RESEARCH INSTITUTE OF CARDIOVASCULAR PATHOLOGY Novosibirsk city 

✓

2020 PCR e-Course by Pavel Ignatenko
2021 LINC Sarv Bugurov

Disclosed un=l Publica=onRandomized Trial; CGuard™ demonstrates Neuroprotection vs Conventional stents

Additional Information:
• Single Center Independent Investigator Initiated Study Randomized Clinical Trial. ISO 2012 Compliant.
• 17.% Symptomatic. 80.9% EPS and proximal occlusion 18.82%). Post-dilatation per protocol.
• Procedural success 100%. 

Study Overview (N)
#/N (%) DSMI 30d
CGuard

#/N (%) DSMI 30d
Acculink

SIBERIA Randomized Trial 0/50 (0%) 3/50 (6.00%)

M IN O R  ST R O K E/T IA 0 /5 0  (0 % ) 2 /5 0 (4 % )

M A JO R  ST R O K E 0 /5 0  (0 % ) 0 /5 0  (0 % )

M Y O C A R D IA L IN FA C T IO N 0 /5 0  (0 % ) 1 /5 0  (2 % )

R ELA T ED  D EA T H 0 /5 0  (0 % ) 0 /5 0  (0 % )

N O N -R ELA T ED  D EA T H 0 /5 0  (0 % ) 0 /5 0  (0 % )

1 y  IN -ST EN T  R EST EN O SIS/O C C LU SIO N 0 /5 0  (0 % ) 3 /5 0  (6 % )

DW-MRI

US Pivotal Data from the 
C-GUARDIANS IDE Trial

D. Christopher Metzger, MD
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D. Christopher Metzger, MD D. Christopher Metzger, MD

LINC 2024 LBCT

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

CAUTION: The CGuard Stent System is Investigational Use Only and Not for Sale in the USA
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C-GUARDIANS: 1-Year Outcomes in Context 

CAUTION: The CGuard Stent System is Investigational Use Only and Not for Sale in the USA

ASX & SXASX & SX ASX ONLY
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(D/S/MI @ 30 days and ipsilateral stroke to 1 year)

Longer –term EUROPEAN 
DATA with the C-Guard 
MicroNet Stent

YEAR: 
2020

STUDY:
IRONGUARD 2

HIGHLIGHT:
Large real world multicentric; Excellent clinical results to date ✅   CGuard™ demonstrates safety and feasibility in real-world 

CLINICAL RESULTS: 
• Procedure success 100% 
• No major stroke @30 days, @1y
• DSMI at 30d 8/733 (1.09%)

CGuard™ Real Life Registry (733 Patients, 20 Centers)

Prof. Speziale 
Umberto I Hospital, Rome

Study Overview (N) #/N (%) DSMI 30d #/N (%) 1y IpsS #/N (%) 1y ISR
#/N (%) DSMI 30d + 
1y IpsS + 1y ISR

IRONGUARD 2 (733) 8/733 (1.09%) 1/726 (0.14%) 6/726 (0.83%) 15/726 (2.07%)

M IN O R STRO K E 4 (* )/7 3 3 (0 ,4 1 % )

M AJO R STRO K E 0 /7 3 3 (0 .1 4 % )

M YO C ARD IAL IN FAC T IO N 4 /7 3 3 (0 .5 5 % )

RELATED  D EATH 0 /7 3 3 (0 % )

N O N -RELATED  D EATH 1 (*  H em . T ra n s f . )/7 3 3 (0 .1 4 % )

CONCLUSIONS:
“Our analysis suggests that use of the CGuard-EPS in routine clinical practice was 
associated with an extremely low occurrence of adverse neurologic events.”

✓

AddiWonal InformaWon:
• ProspecWve mulWcenter (20) Independent InvesWgator IniWated Study.
• 17.% SymptomaWc. 80.9% EPS and proximal occlusion 18.82%). Pre-dilataWon 23.05%, and Post-dilataWon in 82.81%.
• Procedural success 100%. Technical success 99.86%. 

JACC ;
LINC 2021

Dr. Sirignano 
Umberto I Hospital, Rome

1; 0.13%

The C-Guard Stent system is investigational only in the US
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YEAR: 
2022

STUDY:
PARADIGM EXTEND

HIGHLIGHT:
Long-term study for all comers; CGuard to evaluate 
long-term results

✅   CGuard™ demonstrates long term safety and feasibility

CLINICAL RESULTS: 
• 480 (from 550 expected) all comers, high risk patients 
• With on going 5 years FU will demonstrate CGuard™ EPS long term safety

Study Overview (N) #/N (%) DSMI 
30d

#/N (%) 1y 
IpsS 

#/N (%) 1y 
ISR

#/N (%) 
DSMI 30d + 
1y IpsS + 1y 
ISR

PARADIGM 
EXTEND (480)

5/480
(1%)

1/354
(0.28%)

1/354
(0.28%)

7/354
(1.98%)

M IN O R  S T R O K E 2 /4 8 0 (0 .4 2 % )

M A JO R  S T R O K E 0 /4 8 0  (0 % )

M Y O C A R D IA L 
IN F A C T IO N 1 /4 8 0 (0 .2 1 % )

R E LA T E D  D E A T H 0 /4 8 0 (0 % )

N O N -R E LA T E D  D E A T H 2 /4 8 0 (0 .4 2 % )

CGuard™ Provides Sustained Benefit in Unselected Patients
Ongoing Trial: CGuard™ All Comers

✓

Piotr Musialek, MD, DPhil
Jagiellonian University Professor of Cardiovascular Medicine
and Dept. of Cardiac & Vascular Diseases

Consultant in Vascular Medicine and Cardiology
John Paul II Hospital, Krakow, Poland
Krakow, Poland

0-30 day: Minor stroke - 2/480 (one extension of prior lesion; one diplopia with no new CT. Major stroke - 0/480 MI –1/480 (CTO–non revascularizable lesion 
related). Death - 2/480 (one IS haemorrhagic transformation, one bleeding) DSM at 30 day - 1,04% (5/480)
At 1- 12months: ISR/ TLR - 1/ 354 Ipsi IS –1/354 (device unrelated –normal stent healing on DUS) ISR/TLR + ipsi ISat 1-12mo–0,56% (2/354)

The C-Guard Stent system is investigational only in the US

Conclusions
• The micro-mesh stents offer theoretic advantages with 

excellent conformability coupled with maximized plaque 
coverage 

• Reduction in plaque protrusion occurs during the highest risk 
components of CAS (stent, post dilation) AND after the CAS 
procedure, conferring a “neuro protective” stent effect

• The C-GUARDIANS IDE pivotal trial showed outstanding “best 
in class” results as good as any trial of carotid revascularization, 
and is consistent with extensive long term European data

Thank You for Your Attention!


