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Low stroke risk1, butê

Invasive; risk of surgical 
complications

Risk of cranial nerve injury2

Return to OR for wound complications

Previous Treatment Options 
for Carotid Revascularization

Patient friendly, long-term 
durability 1,  butê

Excess procedural stroke risk1

Procedure itself can create 
thrombo -embolic event

Gold Standard : 

Carotid Endarterectomy

1CREST Trial: N Engl J Med 2010;363:11-23
2 Circulation. 2012;125:2256-2264

Less Invasive Alternative : 

Transfemoral, Filter Protected CAS

CREST: 2.1% unresolved at 6 months2 (80% motor)



Criado E.  VEITH 2010.J Vasc Surg 2004;40:92 -7

Study
# 

Stents
Death

(30 days)

Major

Stroke

(30 days)

Minor 

Stroke
(30 days)

Patency

Chang 2004 21 0 0 0 100%  at 6M

Lin,Kolvenb.  

2005
31 0 0 2 100% at 6M

Pippinos 2005 17 0 0 0 100% at 12M

Matas 2007 62 0 2 0 98% at 6M

Criado 2007 104 0 0 2 97% at 40M

Faraglia2008 48 0 0 1 100% at 6M

Leal 2010 35 0 0 0 100% at 3M

TOTAL 318 0 0.6% 1.6%

Proof of Concept
TransCarotidRevascularization With Flow Reversal - Literature



Transcervicalproximal Flow Reversal

VJI

ACC
ACCTourniquet



Montorsi Pet al. JACC2011
PMusialek@ICI2017

No protectionwhen first
crossingthe lesion!



CAS vs CEA: CREST PeriproceduralData

Å Carotid endarterectomy 
(CEA) associate with more 
MI

Å Carotid-artery stenting
(CAS) associate with  more 
minor stroke

Brott et al. NEJM, 2010;363





TRIAL YEAR N Sx DEATH MAJOR
CVA

MINOR
CVA

AMI CNI ACCESS

SITE
COMP

SPACE 2006 1200 SYMP 0.67vs
0.86%

4vs2.9% 3.5vs
3.25%

NR NR NR

EVA-3S 2006 527 SYMP 0.8vs1.2%
P=0.68

2.7vs0.4 6.1vs
2.3%

0.4vs
0.8%

P=0.62

1.1vs
7.7

3.1vs
1.2

ICSS
(Interim)

2010 1713 SYMP 1.4vs0.5%
P=0.072

1.6%vs
1.7%

4.3%vs
1.2%

0.3vs
0.6%

0.1vs
5.5%

0.9vs
3.4%

CREST 2010 2505 SYMP
&

ASYMP

0.7vs0.3
P=0.18

0.9vs0.6
P=0.52

3.2vs
1.7

P=0.01

1.1vs
2.3

P=0.03

0.3vs
4.7%
HR=0.

07

1.1vs
3.5%

P=0.00
01

ACT-1 2016 1453 ASYMP 0.1vs0.3
P=0.43

0.5vs0.3
P=1.0

2.4vs
1.1

P=0.20

0.5vs
0.9%

P=0.41

0.1vs
1.1%

P=0.02

0.3vs
1.1

P=0.07

Minor Strokeis More Common After CAS: FactorҒнΥм



Distal filters produce > 4X higher incidence of cerebral 
embolization vs. CEA

Á 73% of CAS patients with distal filter protection developed new ischemic 
infarcts by DWI-MRI

Á 17% of Carotid Endarterectomy

Lancet Neuro. 2010; 9:353

Bonati LH. Lancet Neurol. 2010; 9:353-62.

ICSS DWI sub study



Long-Term Results of Stenting versus Endarterectomy for Carotid-Artery 
Stenosis
Thomas G. Brott, M.D., George Howard, Dr.P.H., Gary S. Roubin, M.D., 
Ph.D., James F. Meschia, M.D., Ariane Mackey, M.D., William Brooks, M.D., 
Wesley S. Moore, M.D., Michael D. Hill, M.D., Vito A. Mantese, M.D., Wayne 
M. Clark, M.D., Carlos H. Timaran, M.D., Donald Heck, M.D., Pierre P. 
Leimgruber, M.D., Alice J. Sheffet, Ph.D., Virginia J. Howard, Ph.D., Seemant 
Chaturvedi, M.D., Brajesh K. Lal, M.D., Jenifer H. Voeks, Ph.D., and Robert 
W. Hobson, II, M.D., for the CREST-2 LƴǾŜǎǘƛƎŀǘƻǊǎϞ
N Engl J Med 2016; 374:1021-1031March 17, 2016DOI: 
10.1056/NEJMoa1505215

CAS vs CEA: CREST 10y Data

CEA and CAS are SIMILAR at Long TermFU



81 % new DWI lesions after 
CAS 

36 % after CEA 

CAS predictor of Infarction -
improved cognitive function 
after  CEA  - but  significantly 
decreased after CAS 



TCARA Less Invasive
Surgically Inspired Solution

Direct Carotid Access

CCA Clamp & Loop Control

Direct Carotid Access (avoid arch)

CCA Clamp & Loop Control

Back-bleeding to Clear Debris Back-bleeding to Clear Debris
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TCAR





THE PROOF IS IN THE FILTER
Macro & Micro emboli in ENROUTE® NPS FILTERS



SchneiderP.LINC2017



Proof Study  n = 75

1  Transient Strokeon the contralateralafter 48 h.



The PROOF Study
Micro-Emboli Measurement

1 J Am Coll Cardiol. 2012 Jan 19. [Epubahead of print]

2 Lancet Neurol.2010 Apr;9(4):353-62

3 Ipsilateral rate of new white lesions. Manuscript in preparation.

Study Procedure Embolic Protection Patients
% w/ New DWI 

Lesions

ICSS2 CEA Clamp, backbleed 107 17%

PROOF3 Silk Road
Transcarotid Access, 

w/ Flow Reversal
56 16.1%

PROFI1 Transfemoral CAS
Proximal occlusion 

(MoMA)
31 45%

ICSS2 Transfemoral CAS Distal filter (various) 51 73%

PROFI1 Transfemoral CAS Distal filter (Emboshield) 31 87%

DW-MRI Studies - Silk Roadõs CEA-Like Outcomes

Open CellDesign 
Stent



New DWI  
Lesions

TCAR  ( PROOF ςSilkroad ) 16, 1 % (48 h)

Mesh CoveredStent ( C GuardInspire MD ) 37,0 %        (48 h) *

( Transfemoral) *  4% after 30 days

CEA  ( ICSS ) 17 % (48 h) 

T CAR     Versus   Mesh Covered
Stents



/DǳŀǊŘϰ ŜƳōƻƭƛŎ ǇǊŜǾŜƴǘƛƻƴ
system

Can this be prevented?

0 % 30 d eventrate

Can NovelStents makea difference?



Symptomatic  Carotid Patients 

TCAR +open cell Stent (Precise) TCAR Mesh Stent Mesh Stent transfem. CEA 

% %  % %

No of Patients 28 17 21 94

TIA 0 1 5,88% 1 4,76% 1 1,06%

Stroke 0 0 1 4,76% 2 2,10%

Restenosis 1 (common Carotid)      3,57 % 0 3 14,20% 2 2,10%

DWMRI  Lesions new 4 14,28% 3 17,64% 9 42,85% 11 11,70%



81 years old, 
Symptomatic
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TCAR  a Game Changer?



Conclusion
TCAR  can mostprobablyyieldresults identicalto CEA in symptomaticpatients

Proximal Protectionis moreessential than the type of stentused

Data arelackingςnumbersaretoo small- whethera combinationof mesh
coveredstentsand TCAR canyieldevenbetter results. Wehave no datato prove
this


