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Conventional Carotid Stents
Do Have A Problem 

Image  courtesy Joan Rigla, MD PhD; Perceptual Imaging Lab, Univerity of Barcelona

Human carotid artery treated using a conventional stent;  OCT
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Conventional Carotid Stents
Do Have A Problem 
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CEA excludes the plaque

In CAS, the  stent should
exclude the  plaque too
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CGuard™ embolic prevention system
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Nitinol frame open-cell area ≈ 21 mm

MicroNet closed-cell area ≈  0.3mm 

carotid-dedicated design

√L A R G E S T

S M A L E S T
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CGuard EPS  90 days/pig

InspireMD data / by permission
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CGuard EPS   30 & 90 days / pig

BMS = non mesh-covered CGuard nitynol frame; InspireMD data  / used with permission
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Properties
mechanical
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RoadSaver / Casper CGuard EPS

C. Wissgott and colleagues.  J Endovasc Ther. 2017;24:130-7
C. Wissgott and colleagues.  J Endovasc Ther. 2015;22:634-39
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CGuard EPS
Radial Force as the PRECISE

stent

Widely open-cell structure of 
the stent frame

results in a
FULL  APPOSITION

.

.

Bending Stifness Radial Force

SEM

NO foreshortening/elongation.

C. Wissgott and colleagues.  J Endovasc Ther. 2017;24:130-7
C. Wissgott and colleagues.  J Endovasc Ther. 2015;22:634-39

SmartFit
Technology
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RoadSaver / Casper CGuard EPS

C. Wissgott and colleagues.  J Endovasc Ther. 2017;24:130-7
C. Wissgott and colleagues.  J Endovasc Ther. 2015;22:634-39
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Musialek & Stabile
EuroIntervention 2017

Tomyuki Umemoto et al.
EuroIntervention 2017
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Musialek & Stabile
EuroIntervention 2017
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Per-Protocol DW-MRI cerebral imaging
at B/L, 24-48h after CAS, and at 30 days

CGuard™
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The Power of DW-MRI…

24h after RICA-CAS

a  SINGLE 
lesion

0.054 mL

M. Urbanczyk, RP. Banys – Dept. Radiology JP2 Hospital, Krakow

Complete Resolution on 30d follow-up
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=> near-elimination of post-procedural embolism!
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E.W., woman, 58 y,  
TWO recent ( 20d and 5d )

R haemispheric
minor strokes despite OMT !

T.W., man 69 yo

critical LICA stenosis

L haemisph stroke 5mo

LICA 
RICA 
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direct carotid access CAS under
En Route (SilkRoad Medical) Flow Reversal

CGuard 7.0x30mm  full endovascular reconstruction

TW, man 69 yo
critical LICA stenosis, post-stroke
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WE, woman, 58 y,  R haemispheric minor stroke x 2

TCAR plus CGuard

CGuard 7.0x30 mm  full endovascular reconstruction

Final Result

plus  NO new lesions on DW-MRI !
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30d data  





Prospective evaluation of All-comer 
peRcutaneous cArotiD revascularization in sympto-

matic and Increased-risk asymptomatic carotid artery 
stenosis using the CGuard™ Micronet-covered 

embolic prevention stent system 

The PARADIGM Study







PARADIGM

P. Musialek, A. Mazurek et al. EuroIntervention 2016;12:e658-70  
(PARADIGM  design and 30-day outcome data)
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continues as an ALL-Comer Study
PARADIGM – Extend

251 patients / 263 arteries 
NeuroVascular Team decision-making on 

revascularization 

Age 51-87 years, 57.1% symptomatic

Crossed the trial first follow-up window (30d)

100% CGuardEPS use, Proximal/distal EPD ≈ 50% : 50%

Angiographic diameter stenosis was reduced from 83±9% 
to only 6.7±5% (p<0.001, ‘CEA-like’ effect of CAS)

.

.

.

.

.
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251 patients / 263 arteries
PARADIGM – Extend

Peri-procedural outcome

0 death/major stroke – 0% 
1 minor stroke – 0.4%
1 MI (type2) – 0.4%

By 30 days 

1 haemorrhagic transformation of prior ischaemic cerebral infarct,
leading to death – 0.4%

.

.
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n=251

PARADIGM – Extend
1-12 mo 12-24 mo 24-36 mo

n=185 n=93
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.
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The Outcome Difference
Between the MicroNet-Covered Stent

vs. 
Conventional Carotid Stent(s) 

driven
by HIGH-RISK 

Plaques and Patients
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( LICA chronic occlusion )



chronic ischemic lesions in both hemispheres new DWI  lesion in  R hemisphere

” fresh”  ischemia  surrounding old lesions chronic ischemic lesion in  R  hemisphere

RICA 
high-grade

highly-
thromboltic

stenosis

LICA 
chronic 

occlusion

B/L MRI scan







Flow reversal time 7min 10sec
Intolerance in the last 80sec

(active aspiration still !! performed)



Final Result
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Patient A/S, discharged home, unremarkable follow-up

Normal stent image

Normal velocities ECA patent
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CGuard Clinical Studies

P Musialek @ ICCA Stroke 2019

• CARENET (MRI)    Multi-specialty
• PARADIGM Multi-specialty
• Hamburg/Heide INR
• IRON-Guard Vascular Surgery
• TORINO (MRI) INR
• Milan     (MRI substudy) Vascular Surgery
• PARADIGM-Extend Multi-specialty
• CEA vs. TCAR-CGurad Vascular Surgery
• CGuard vs. Acculink RCT     (DW-MRI)

2018 IRON-Guard II           ( n=500, Vascular Surgery )
CGuard OPTIMAL    ( Sympt, IVUS, Multi-specialty )
CGuard PRO              ( n=500, Vascular Surgery )

2019

2019
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2019
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CGuard™ MicroNet Covered Stent: 

ADDRESSING  UNMET  NEEDS 
IN OTHER VASCULAR BEDS

Moving beyond routine CAS…
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

Thr
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

OPTIMAL procedural result Normal 6mo follow-up
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

LSA

(movie)
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

Procedural result

Normal 6mo follow-up
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

Procedural result
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

Normal
Result

@follow-up

CGuard™
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians and

Procedural acute
outcome
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Thrombus-containing/high-embolic risk
lesions in iliacs or subclavians

OPTIMAL 6mo
result

Pt ready for fem-fem (NB. several prior attempts
to recanalize LCIA had failed)  
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Large-diameter SVG disease problem

AK, 58y, NSTE Acute Myocardial Infarction

Thr

SVG RD 7.5 mm (!)

TIMI-2

Severely impared
OM flow
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Large-diameter SVG disease problem

AK, 58y, NSTE Acute Myocardial Infarction

Thr

SVG ref diameter 7.5 mm (!)

TIMI-2

Severely impared
OM flow
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Large-diameter SVG disease / NSTE-acute MI
post PCI/direct stenting with overlapping MicroNet–covered CGuard™ stents

NB. absence of distal embolizm,  normal OM 
flow, no further troponin rise

OPTIMAL acute result
P Musialek @ ICCA Stroke 2019



Large-diameter SVG disease treated with 
CGuards (angio @3mo)

SVG

OM

cGuard™-reconstructed
SVG

OM

overlapping
CGuards

OPTIMAL result @ 3mo
P Musialek @ ICCA Stroke 2019



Large-diameter SVG disease treated with    
CGuards (CT-angio @6mo)

OM

NOTE ostial placement precision feasibility

Ao

OPTIMAL result @ 6mo

CGuard™
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(V) Higly calcific disease
(note: adequate radial force need)
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(V) Higly calcific disease
(note adequate radial force need)

CGuard™

Acute
Procedural

Result
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(V) Higly calcific disease
(note: adequate radial force provided)

CGuard™

OPTIMAL result @ 6mo
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Non-Healing Dissection
with recurrent symptoms

Immediately
SEALED

Thr?

MoMa, IVUS

CGuard™
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Non-Healing Dissection
with recurrent symptoms

Normal 12 mo Follow-up Result

CGuard™
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Ostial CCA lesions
(note adequate radial force and placement percision need)

LCCA
Retrograde
Cannulation

from the neck

(to wire and
predilate

the subtotal
ostial LCCA;

NB. failed access
from the arch)

Retrograde
Cannula
removed

following
succesful
wireing

from the arch
after

ostial LCCA
predilation

from the top

Lady 68 yo, retinal TIAs followed by retinal stroke while on OMT (mother to cathlab nurse)

LCCA

Ao Ao Ao

LCCA
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Ostial CCA lesions
(note adequate radial force and placement percision)

FILTER

(movie)

(movie)
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Ostial CCA lesions
(note adequate radial force and placement percision)

OPTIMAL angiographic
+ clinical + duplex result

@ 12mo

(and LECA patent)

Ao Ao Ao

cGuard™

2 
overlapping

cGuards
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@ 36 months
Favourable Clinical Outcome

36-month data

s u s t a i n e d
stroke prevention
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Endovascular Solution for All-Comers

Endovascular Reconstruction of the  Carotid Bifurcation

Note
self-tapering

Prevention of embolism,  High radial force,   Conformability
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CGuard™
EPS

Human 3D OCT, symptomatic lesion
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ICA transient FLOW REVERSAL
(TCAR, EnRoute, SilkRoad)

b
lo

o
d

fl
o

w
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Peri-procedural near-exclusion of the S aneurysm

next day CT angio:
Aneurysm COMPLETELY

excluded, 
normal ICA reconstructed
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TCT 2016 Featured ResearchCGuard™ OCT


