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Stent apposition

• Open Cell Stents are  
conformable within a vessel, 
but associated  plaque prolapse

• Closed Cell Stents limit 
plaque prolapse but associated 
with  straightening/kinking of 
arteries



Problems with 
conventional 
carotid artery 
stenting 





Problems with conventional carotid stent

• Protrusion of plaque 
within stent. 

• Plaque protrusion 
may lead to early 
and late distal 
emboli.



CAS will remain an emboli generating 
procedure



• Carotid endarterectomy 
removes the plaque. 

• In CAS, ideally the stent 
should exclude the 
plaque and prevent 
further distal 
embolization. 



Making things 
better to prevent 
post-procedural 
embolization



Available ‘dual layer’ stents





Roadsaver/Casper design



Road saver - endothelialization



Poor apposition - Roadsaver



C-guard Design

• It has dual layer design.

• Stent: Nitinol (Nickel-
titanium alloy), open 
cell design.

• Mesh: Micro-Net 
material-Polyethylene 
terephthalate, PET, 
closed cell design 
provide plaque 
scaffolding. 



C-guard endothelialization : 90 days/pig 



Perfect apposition : C-guard



C-guard

Micronet mesh preventing 
prolapse of thrombus in 
Optical Coherence 
Tomography.



Roadsaver vs C-guard









C-guard ’Carnet trial’

• Intra-procedural cerebral embolization is minimized. 

• Post-procedural procedural cerebral embolization is 
eliminated. 



P. Musialek  @  ePCR 2016

Prospective evaluation of 
All-comer percutaneous 
cArotiD revascularization 
in symptomatic and 
Increased-risk 
asymptomatic carotid 
artery stenosis using the 
C-Guard Micronet covered 
embolic prevention stent 
system







Carotid endarterectomy like effect with 
C-guard stent



Clinical results peri-procedural

• 0 Peri-procedural death/major stroke/MI  - 0 %

• 1 Peri-procedural minor stroke                    - 0.9 %

• 0 New clinical events by 30 days                  - 0 %



Clinical results between 30 days to 12 months

• Stroke  - 0 %

• TIA       - 0.9 %

• MI        - 0 %



C-guard paradigm study
12 months USG data for ‘ECA patency’ 



Paradigm study’ continued as 
‘Paradigm extend study’



C-guard paradigm extend 2018 update (2 
years data)

• 251 patients/263 arteries

• Peri-procedural outcome: 

1. 0 death / major stroke – 0%

2. 1 minor stroke - 0.4 %

3. 1 MI (type 2) – 0.4 %



C-guard paradigm-extend 2018 update 
(2 years data)

• 30 days outcome:

I. Hemorrhagic transformation of prior ischemic cerebral 
infarct,

leading to death – 0.4%. 

I. Major stroke/Minor stroke/Death/MI – 1.2 % 



C-guard paradigm-extend 2018 update (2 
years data)

•Clinical outcome 1 -12 months: 

0 stroke/stroke related death- 0%



C-guard paradigm- extend May 2018 update 
(2 years data)

• Clinical outcome 12-24 months: 

I. 0 carotid stroke/stroke related death- 0%

II. 1 clinically silent stent occlusion in a patient who 
initiated neck radiotherapy course 2 months after 
CAS due to cancer relapse 





Can this be the future of carotid artery
Revascularization ?



Is there really a need 
of filter/distal 
embolic protection 
device ??



• Most of the peri-procedural 
distal emboli take place 
during deployment of stent. 

• If we start deploying the 
stent 1 cm above the lesion, 
stent mesh will completely 
cover upper edge of carotid 
plaque and will behave as 
embolus capture device.





Case 1: Left ICA – 80% stenosis, Right ICA-
chronic occlusion 

• 54 year old male,

• Left side hemiparesis one month back

• Power- 4/5

• HT- on Angiotensin II receptor blocker

• DM, CAD – on medical management



Pre-procedure MRI-Lt . Stenosis



Left ICA stenting 



Pre and post-procedure 48 hr DWI

Left ICA – 80% stenosis, Right ICA- chronic 
occlusion 



1 month follow up MRI

All resolved with no new infarcts



Case-2 : Right ICA chronic occlusion, left ICA -
95 % stenosis

• 49 year female, 

• B/l MCA territory minor stroke 4 months back

• Right UL/LL-4/5

• Known DM 

• No history of HT/CAD/CKD 



Pre-procedure MRI -LEFT ICA - 95 % STENOSIS



Left ICA stenting



Pre and post-procedure 48 hr DWI



Case 3: Left ICA – 99% stenosis 

• 65 year old male,

• Right side hemiparesis and slurring of speech one week back

• Power- 4/5

• HT- on ACE inhibitor



Pre-procedure MRI-Left ICA – 99% stenosis 



Left ICA stenting 



Pre and post-procedure 6 hr DWI

No new infarcts on DWI 



Case 4: Right ICA- 95-99 % stenosis

• 78 year old male,

• Acute stroke in right MCA water shed area -1 week back

• Left UL/LL Power-4/5

• HT – on ACE inhibitor 



Pre-procedure MRI-Right ICA- 95-99 % stenosis



Right ICA stenting



Pre and post-procedure 48 hr DWI

Right ICA- 95-99 % stenosis



Case 5: Right ICA stenosis

• 64 year old Male,

• TIA – weakness in left UL, recovered

• Hypothyroidism- on medical management

• No HT



Pre-procedure DWI



Right ICA stenting



Pre and post procedure 48 hr DWI

Right ICA stenosis



Case 6: Left ICA – 99% stenosis

• 60 year Male,

• Broca’s aphasia

• No motor weakness



Pre-procedure DWI -Left ICA – 99% stenosis



Left ICA stenting



Pre and post-procedure 48 hr DWI

Left ICA – 99% stenosis



Case 7: Right ICA stenosis 

• 65 year old female,

• Complain of double vision, giddiness, blurred vision

• Perimetry - peripheral field constriction

• Power - 5/5 in all four limbs

• No HT



Pre-procedure DWI- Right ICA stenosis 



Right ICA stenting



Pre and post-procedure 48 hr DWI

No new infarcts



Case 8: Left ICA stenosis- 90 % stenosis

• 68 year old male,

• Right side recurrent TIA

• HT- On Arkamine and Ca channel blocker.



Pre-procedure DWI- Left ICA stenosis- 90 %



Left carotid stenting



Pre and post procedure 48hr DWI



Total 15 cases 
From June 2018 to February 2019 



Characteristics Variable

Age, mean 65

Sex

Female 3 (20%)

Male 12 (80%)

Index Lesion

Right ICA 5 (33.3%)

Left ICA 10 (66.6%)

Asymptomatic 0 (0%)

Symptomatic 15 (100%)

DM 12 (80%)

HT 8 (53.3%)

CAD 6 (40%)

Demographics of 15 patients



Outcome- Immediate 48 hours

• Out of 15 patients, we have performed post-procedure MRI 
in 8 patients. 
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Blood pressure

• No evidence of drop in BP/postural hypotension following 
carotid stenting with C-Guard.




