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Evidence 
clinical 

10  studies + 

P Musialek @ ePCR 2018 



CGuard  Clinical Studies 

• 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 ) 
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≈ 1000 

> 1000 
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The Problem of Conventional Carotid Stents 

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

Human carotid artery treated using  a conventional stent;  3D OCT 

P Musialek @ ePCR 2018 



Δ 



Timing of neuro-embolic events after CAS 

D. McCormick  TCT 2012,  modified 

40-80% * 

post-procedural strokes 
with CAS in CAPTURE 

             and CREST 

* 



CEA excludes the plaque 

In CAS, the  stent should 
exclude  the  plaque too 

. 

. 

Role of CAS in 2018 
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Conventional  Carotid  Stent 
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Anti - Embolic  Carotid  Stent 
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J. Schofer, P. Musialek et al.   TCT 2014 

Anti - Embolic  Carotid  Stent 

K. Mathias 2013 



 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 

 

 2 
  2 
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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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Normal Long-Term Healing 
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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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C. Wissgott and colleagues.   J Endovasc Ther. 2017;24:130-7 
C. Wissgott and colleagues.   J Endovasc Ther. 2015;22:634-39 

CGuard EPS 
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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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30d data   

CGuard™ 
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 Per-Protocol  DW-MRI cerebral imaging  
 at B/L, 24-48h after CAS, and at 30 days 

30d data   

CGuard™ 
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CGuard™ 
EPS 

Human 3D OCT, symptomatic lesion 

 P. Musialek, E. Stabile. EuroIntervention December 2017 
Image courtesy Dr Joan Rigla, University of Barcelona Perceptual Lab P Musialek @ ePCR 2018 
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Musialek  &  Stabile 
EuroIntervention 2017 

CGuard 
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Musialek  &  Stabile 
EuroIntervention 2017 

Tomyuki Umemoto et al. 
EuroIntervention 2017 
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Musialek  &  Stabile 
EuroIntervention 2017 

Tomyuki Umemoto et al. 
EuroIntervention 2017 
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J. Schofer, P. Musialek, et al. JACC Interv 2015;8:1229-1234 

CGuard™ CAS 
E V I D E N C E 



. Intra-procedural cerebral  
embolization is minimized 

J. Schofer, P. Musialek, et al. JACC Interv 2015;8:1229-1234 

CGuard™ CAS 
E V I D E N C E 



. Intra-procedural cerebral  
embolization is minimized 

Post-procedural procedural 
cerebral  embolization is 
                   eliminated   

. 

J. Schofer, P. Musialek, et al. JACC Interv 2015;8:1229-1234 

CGuard™ CAS 
E V I D E N C E 



TCT 2016  Featured Research  CGuard™ OCT Image courtesy Dr Joan Rigla, University of Barcelona Perceptual Lab 



 Per-Protocol  DW-MRI cerebral imaging  
 at B/L, 24-48h after CAS, and at 30 days No stroke/TIA(s) 

No ISR issue 

12 months 

( manuscript at review ) 

. 

. 
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The PARADIGM Study 



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 



30d data   

CGuard™ 



















PARADIGM 

One patient, with symptomatic RICA stenosis (minor right-hemispheric stroke 2 months prior to CAS), had hypotonia and transient, 
fluctuating cognitive dysfunction at 24-48h after CAS. The patient had additional neurologic evaluation on discharge (day 7) that 
showed  no change in NIH-SS [=3] and no change in modified Rankin scale [=1] against 48h (and baseline) evaluation.  
CT scan on day 2 showed no new cerebral lesions but day 6 CT indicated an extension of the prior lesion in the right hemisphere.  
        The event, in  absence of right haemispheric symptoms and in absence of any clinical sequelae, was CEC–adjudicated as  
’minor stroke in relation to CAS’. 

* 
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1 x ISR (DEB-PTA) 
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continues as an ALL-Comer Study 
PARADIGM – Extend 
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ZS, lady, 64 years  

 
h/o 3 minor strokes (2003, June 2017, July 2017)  

diagnosed with LICA chronic occlusion (DUS, CT-angio) 

RICA 4.7/1.4 m/s,  soft, highly irregular plaque suggestive thrombus 

MRI – September 2017 

referral delayed to GI bleeding requiring transfusion 

currently recurrent TIAs from both L and R hemisphere… 

 

. 

. 

. 

. 

. 

November 8, 2017 

 

continues as an ALL-Comer Study 

. 

PARADIGM – Extend 
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? 
RICA 

RICA 

( NB. LICA chronic occlusion ) 



Back pressure 58/47mmHg 
 

(4min tolerance test) 
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Final  Result 
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Flow reversal time 7min 10sec 
Intolerance in the last 80sec 

(active aspiration still !! performed) 
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Patient A/S, discharged home @ Day2 post procedure 

Normal stent image 

Normal velocities ECA patent 
P Musialek @ ePCR 2018 



continues as an ALL-Comer Study 
PARADIGM – Extend 

May 2018 update  
 (2 -year  data)  

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

P Musialek @ ePCR 2018 
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251 patients / 263 arteries 
PARADIGM – Extend 

May 2018 update  
 (2 -year  data)  

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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251 patients / 263 arteries 

PARADIGM – Extend 

May 2018 update  
 (2 -year  data)  

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% 
 
 
 Total 30d death/major stroke/minor stroke rate  – 0.8% 
 Total 30d death/major stroke/minor stroke/MI    – 1.2%  
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251 patients / 263 arteries 

May 2018 update  
 (2 -year  data)  

PARADIGM – Extend 

Clinical outcomes 1-12 months 
 
0 strokes or stroke-related deaths – 0%    
  

Clinical outcomes 12-24 months 
 
 
 
1 cerebellar stroke with de novo AFib    0 carotid-territory strokes or stroke-related deaths – 0%    
  

. 

. 
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251 patients / 263 arteries 

May 2018 update  
 (2 -year  data)  

PARADIGM – Extend 

ISR 
 
By 24 months  
 
1 asymptomatic ISR – detected at 12 mo;  treated with DEB-PTA  
               no relapse by 24 mo 
 
1 clinically silent stent occlusion in a patient who initiated neck 
radiotherapy course 2 months after CAS due to cancer relapse  
 
 
  

Cumulative analysis 

. 



May 2018 update  
 (2 -year  data)  

PSV  0.69±0.29 m/s 
EDV  0.18±0.09 m/s 

PSV 0.73±0.31 m/s 
EDV 0.19±0.09 m/s 

(patients who completed 
24mo window) 

24 months 

Evolution of in-stent velocities 
in the PARADIGM Study 

No Neuro Events 

No ISR 

. 

. 
except 1 cerebellar  

minor stroke 
(MRI- verified)  

in an  AFib patient  

12 – 24 mo 

PSV  0.82±0.48 m/s 
EDV  0.22±0.13 m/s 
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Normal healing  

No ISR signal 

By 24 months . 
. 



@ 24 months 
Favourable  Clinical  Outcome 

24-month data 
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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 

self-tapering 

Prevention of embolism,  High radial force,   Conformability 
P Musialek @ ePCR 2018 

SmartFIT 


