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The Problem of Conventional Carotid Stents

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

Human carotid artery treated using a conventional stent;  OCT



P. Musialek @  TCT  2015
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Timing of neuro-embolic events after CAS

D. McCormick  TCT 2012,  modified
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stroke timing with CAS 
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CEA excludes the plaque.
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CEA excludes the plaque

In CAS, the  stent should
exclude the  plaque too

.

.
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an unmet clinical need



P. Musialek @  TCT  2015
J. Schofer, P. Musialek et al.   TCT 2014

Anti - Embolic Carotid Stent

K. Mathias 2013



P. Musialek @  TCT  2015

CGuard™ embolic prevention system



Specific,  carotid-dedicated design √
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Nitinol frame open cell area ≈ 21 mm

MicroNet cell area ≈  0.3mm 

Specific,  carotid-dedicated design
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CGuard™ CAS:



. Intra-procedural cerebral
embolization is minimized

J. Schofer, P. Musialek, et al. JACC Interv 20152015;8:1229-1234

CGuard™ CAS:



. Intra-procedural cerebral
embolization is minimized

Post-procedural procedural
cerebral embolization is

nearly-eliminated

.

J. Schofer, P. Musialek, et al. JACC Interv 20152015;8:1229-1234

CGuard™ CAS:



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









TCT 2016 Featured ResearchCGuard EPS Image  Courtesy Dr Joan Rigla, MD PhD
Perceptual Imaging Lab, Univerity of Barcelona

CARENET  DW-MRI 
demonstrated

CGuard™ EPD MicroNet

Embolic Prevention
E F F I C A C Y

J. Schofer, P. Musialek, et al. JACC Interv 20152015;8:1229-1234



. large for routine DW-MRI
at 3 time points in relation to CAS



. large for routine DW-MRI
at 3 time points in relation to CAS

uderpowered for  clinical endpoints
or any potential device-related events

.



Prospective evaluation of All-comer perRcutaneous
cArotiD revascularization In symptomatic and 

increased-stroke-risk asymptomatic carotid artery
stenosis using the CGuard™ MicroNet – covered

embolic prevention stent system:

TCT 2016 Featured Research

The PARADIGM study



TCT 2016 Featured ResearchP. Musialek, A. Mazurek et al. EuroIntervention 2016;12:e658-70  
(PARADIGM  design and 30-day outcome data)
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The PARADIGM study

target 

100 consecutive CAS pts / 12mo*

* determined by typical yearly volume
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PARADIGM

P. Musialek, A. Mazurek et al. EuroIntervention 2016;12:e658-70  
(PARADIGM  design and 30-day outcome data)
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PARADIGM

P. Musialek, A. Mazurek et al. EuroIntervention 2016;12:e658-70  
(PARADIGM  design and 30-day outcome data)
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* 

#

external
Corelab

EuroIntervention 2016;12:e658-70  
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(cont’d)

 no foreshortening,  no elongation
 placement precision

external
Corelab
analysis

EuroIntervention 2016;12:e658-70  
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(cont’d)

 ’CAE-like’ effect of CAS  

external
Corelab
analysis

EuroIntervention 2016;12:e658-70  
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EuroIntervention 2016;12:e658-70  
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CEA-like
effect of

C A S

s y s t e m a t i c

EuroIntervention 2016;12:e658-70  



TCT 2016 Featured Research

30-day neurological, duplex, and cardiologic follow up
was executed in 100% patients (101) and arteries (106)

PARADIGM
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PARADIGM: 30 days

EuroIntervention 2016;12:e658-70  
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Clinical & Duplex US 

Outcome Data

@ 12 months

12month data

Novel PARADIGM in Carotid
Revascularization:

TCT 2016
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• 106 index arteries / 101 study subjects
• no patient withdrawals by 12 months
• 100% - clinical

- neurological
- Duplex US 

CGuard™ EPS Carotid PARADIGM Study
12mo Clinical Outcome Data

12 month follow up

12month data
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• 106 index arteries / 101 study subjects
• no patient withdrawals by 12 months
• 100% - clinical

- neurological
- Duplex US 

Z E R O  Stroke Deaths
Z E R O Strokes @ 12mo
Per-Protocol independent  neurological evaluation

CGuard™ EPS Carotid PARADIGM Study
12mo Clinical Outcome Data

12 month follow up

12month data



TCT 2016 Featured Research

• 106 index arteries / 101 study subjects
• no patient withdrawals by 12 months
• 100% - clinical

- neurological
- Duplex US 

Z E R O  Stroke Deaths
Z E R O Strokes

• 1 cardiac death @ 11mo (man 68y, heart failure death)

• 3 non-cardiac deaths @ 3mo, 5mo, 11mo
– urosepsis (woman 73y) 

– pulmonary embolism (woman 67y) 

– microcellular pulmonary cancer (man 71y) 

30d–12mo
Per-Protocol independent  neurological evaluation

CGuard™ EPS Carotid PARADIGM Study
12mo Clinical Outcome Data

12 month follow up

12month data
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0% stroke

0% TIA 

0%  MI

CGuard™ EPS Carotid PARADIGM  Study
12mo Clinical Outcome Data

between 30 days and 12 months

in n=101    stroke-risk patients

(55% symptomatic)

12month data

.

.

.
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NO device-related adverse events

NO procedure-related events.
.

12month data

PARADIGM

12 months
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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(treated with PTA+DEB) 

NB. CEA ’arm’ 
• 1 critical restenosis

–> CGuard CAS
• 1 silent occlusion

12month data
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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3 ECAs
occluded

at CAS

100/106 ECAs
were patent
prior to CAS

96.9%97.0% 97.0%

* per stented ICAs/ patent (patient alive)

97/100 
ECAs patent

93/96 
ECAs patent

12month data

ECA
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CGuard™ EPS Carotid PARADIGM  Study
12mo Duplex Ultrasound Data
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1 asymptomatic ISR
(treated with PTA+DEB) 

NO  in-stent restenosis issue.

NO CGuard ECA patency concern.
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CGuard™ image courtesy C. Wissgott and colleagues.  

J Endovasc Ther. 2016 Oct 12 [epub ahead of print]
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Conclusions

CGuard™ EPS Carotid PARADIGM  Study
12-month Data
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Conclusions

In the increased-stroke-risk population, 
including >50% symptomatic patients,
CGuard™ EPS demonstrated effective and 
durable protection against stroke

.

CGuard™ EPS Carotid PARADIGM  Study
12-month Data
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Conclusions

In the increased-stroke-risk population, 
including >50% symptomatic patients,
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durable protection against stroke
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CGuard™ EPS Carotid PARADIGM  Study
12-month Data

in absence of any device-related adverse
events by 12 months
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Conclusions

In the increased-stroke-risk population, 
including >50% symptomatic patients,
CGuard™ EPS demonstrated effective and 
durable protection against stroke

.

CGuard™ EPS Carotid PARADIGM  Study
12-month Data

in absence of any device-related adverse
events by 12 months

12-month Duplex Ultrasound data indicate
normal device healing and ECA patency

.
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Impact on 
clinical practice

Viable

Safe and effective

Applicable to routine practice of CAS 

Applicable to >90% of all-comer patients

.

.

.

.

√

Durable in absence of device-related issues.

√
√

√
√

With this novel technology, 

The ENDOVASCULAR route of  carotid stenosis management 

in PRIMARY and SECONDARY Stroke Prevention is
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CEA-like
effect of

C A S

routine
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