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NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

AMERICAN REGISTRIES RANDOMIZED STUDIES FORAMERICAN REGISTRIES RANDOMIZED STUDIES FOR

AND CAROTID INTERVENTIONAND CAROTID INTERVENTION
AMERICAN REGISTRIES , RANDOMIZED STUDIES  FOR AMERICAN REGISTRIES , RANDOMIZED STUDIES  FOR 

HIGH RISK OR STANDARD RISK PATIENTS ( CREST…..)  HIGH RISK OR STANDARD RISK PATIENTS ( CREST…..)  
HAVE SHOWN THAT :HAVE SHOWN THAT :HAVE SHOWN THAT : HAVE SHOWN THAT : 

CAS IS NOT INFERIOR TO SURGERY AND GIVE CAS IS NOT INFERIOR TO SURGERY AND GIVE 
GOOD IMMEDIATE AND LONG TERM RESULTSGOOD IMMEDIATE AND LONG TERM RESULTSGOOD IMMEDIATE AND LONG TERM RESULTS GOOD IMMEDIATE AND LONG TERM RESULTS 
SIMILAR TO SURGERY SIMILAR TO SURGERY 

BUT BRAIN EMBOLIC EVENTS ,NEUROLOGICAL BUT BRAIN EMBOLIC EVENTS ,NEUROLOGICAL 
COMPLICATIONS REMAIN THE MAJOR DRAWBACKCOMPLICATIONS REMAIN THE MAJOR DRAWBACKCOMPLICATIONS  REMAIN THE MAJOR DRAWBACKCOMPLICATIONS  REMAIN THE MAJOR DRAWBACK

WE HAVE TO REDUCE THE NEUROLOGICALWE HAVE TO REDUCE THE NEUROLOGICALWE HAVE TO REDUCE THE NEUROLOGICAL WE HAVE TO REDUCE THE NEUROLOGICAL 
COMPLICATIONS WITH A BETTER NEUROPROTECTION  COMPLICATIONS WITH A BETTER NEUROPROTECTION  
HOW TO DO ?HOW TO DO ?



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

GOOD PT AND LESION SELECTION:                                GOOD PT AND LESION SELECTION:                                

AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

MEDICAL  /  ANATOMICAL RISKSMEDICAL  /  ANATOMICAL RISKS

CORRECT TECHNIQUE : APPROACH WAYS / TECHNICAL CORRECT TECHNIQUE : APPROACH WAYS / TECHNICAL 
POINTSPOINTS

EPDs : MANDATORY FOR ALL CASEPDs : MANDATORY FOR ALL CAS

STENTSSTENTS

PHARMALOGICAL NEUROPROTECTIONPHARMALOGICAL NEUROPROTECTION

TEAM EXPERIENCETEAM EXPERIENCE



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

GOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTION

MEDICAL  RISKSMEDICAL  RISKS



CAS INDICATIONS
PATIENTS TO AVOID OR TREAT W/ CAUTION

PTS WITH HIGH CARDIAC RISKS

PATIENTS TO AVOID OR TREAT W/ CAUTION 

CORONARY DISEASES                                       
CARDIAC INSUFFICIENCY CAREFULCARDIAC INSUFFICIENCY                                  CAREFUL 
UNCONTROLLED HYPERTENSION                 MONITORING

PTS WITH NEUROLOGICAL RISKS

CRESCENDO T.I.A.
STROKE IN EVOLUTIONSTROKE IN EVOLUTION
CONTRALATERAL ISCHEMIC SYMPTOMS
SYMPTOMATIC PTS

PTS WITH RENAL INSUFFICIENCY
DIABETICS � 75 Y.
OCTOGENARIANS
PTS WITH POOR CEREBRAL RESERVE



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

GOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTIONGOOD PT AND LESION SELECTION

ANATOMICAL RISKSANATOMICAL RISKS



CAS INDICATIONS
LESIONS

HEAVY CIRCUMFERENTIAL CALCIUM

LESIONS TO AVOID OR TREAT W/ CAUTION 

HEAVY CIRCUMFERENTIAL CALCIUM
MOBILE THROMBUS
STRING SIGNSTRING SIGN

TOTAL OCCLUSIONS
LONG LESIONS
SHARP « ENTRY »  OR « EXIT » ANGLES



C.A.S.C.A.S.
HIGH RISK AORTIC ARCHHIGH RISK AORTIC ARCH

HIGH RISK OF BRAIN EMBOLISM
HIGH RISK  AORTIC ARCH HIGH RISK  AORTIC ARCH 

. DIFFUSELY DISEASED ATHEROMATOUS . DIFFUSELY DISEASED ATHEROMATOUS 
AORTIC ARCH AORTIC ARCH 

.TYPE III AORTIC ARCH             .TYPE III AORTIC ARCH             

. TORTUOSITIES                             . TORTUOSITIES                             

. SEVERE CALCIFICATIONS       . SEVERE CALCIFICATIONS       

AORTIC ARCH  IS A SUBSTANTIAL AORTIC ARCH  IS A SUBSTANTIAL 
SOURCE OF EMBOLISOURCE OF EMBOLI

AORTIC ARCH  HAS ITS OWN SET OF AORTIC ARCH  HAS ITS OWN SET OF 
EMBOLIC POTENTIALEMBOLIC POTENTIAL

AVOID EXCESSIVE CATHETER AVOID EXCESSIVE CATHETER 
MANIPULATION IN ARCHMANIPULATION IN ARCH

BETTER TO QUITBETTER TO QUIT



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

CORRECT TECHNIQUECORRECT TECHNIQUE



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

CORONARY TECHNIQUE
CHOOSE CAREFULLY

►► GUIDE WIRES 
0.014 , 0.O18 , 0.035  AMPLATZ , HYDROPHYLIC

►► CATHETERS
( VITEK, RIGHT JUDKINS,SIMMONS…..)

►► 6-8 F SHEATH OR GUIDING CATHETER    

MONORAIL SYSTEMMONORAIL SYSTEM
0,014 ″ SYSTEM - STENT / EMBOLIC 
PROTECTION DEVICEPROTECTION DEVICE
KEEP PROCEDURE TIME SHORT



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

CORRECT TECHNIQUECORRECT TECHNIQUECORRECT TECHNIQUECORRECT TECHNIQUE

►► APPROACH WAYS APPROACH WAYS 

40% OF ALL STOKES ARE RELATED TO ACCESS SITE40% OF ALL STOKES ARE RELATED TO ACCESS SITE40% OF ALL STOKES ARE RELATED TO ACCESS SITE 40% OF ALL STOKES ARE RELATED TO ACCESS SITE 



C.A.S.
VASCULAR  ACCESS

FEMORAL MOST OF THE TIMEFEMORAL MOST OF THE TIME



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

DIFFICULT ANATOMYDIFFICULT ANATOMY

AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

SELECT OTHER APPROACH WAYSELECT OTHER APPROACH WAY

DIFFICULT ANATOMYDIFFICULT ANATOMY

BRACHIAL / RADIALBRACHIAL / RADIAL
DIRECT PUNCTUREDIRECT PUNCTURE

. BOVINE ARCH. BOVINE ARCH

.TYPE III  / HIGH RISK  AORTIC ARCH (SEVERE .TYPE III  / HIGH RISK  AORTIC ARCH (SEVERE 
ATHEROMATOUS LESIONS )ATHEROMATOUS LESIONS )ATHEROMATOUS LESIONS )ATHEROMATOUS LESIONS )

FOR FILTERS OR OCCLUSION BALLOONFOR FILTERS OR OCCLUSION BALLOON

DIRECT CAROTID ACCESS BY MINI SURGICAL INCISIONDIRECT CAROTID ACCESS BY MINI SURGICAL INCISION
IN HIGH RISK PTS FOR BOTH TRANSFEMORAL CASIN HIGH RISK PTS FOR BOTH TRANSFEMORAL CASIN HIGH RISK  PTS FOR BOTH TRANSFEMORAL CAS    IN HIGH RISK  PTS FOR BOTH TRANSFEMORAL CAS    

AND CEA  WITH  CRITICAL LESIONSAND CEA  WITH  CRITICAL LESIONS



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

DIFFICULT ANATOMYDIFFICULT ANATOMY
AND CAROTID INTERVENTIONAND CAROTID INTERVENTION

TRANSCAROTID STENTINGTRANSCAROTID STENTING

DIFFICULT ANATOMYDIFFICULT ANATOMY

PROXIMAL EPD COMBINED WITH DIRECT CAR. ACCESS PROXIMAL EPD COMBINED WITH DIRECT CAR. ACCESS 
.  MICHI  NEUROPROTECTION  SYSTEM .  MICHI  NEUROPROTECTION  SYSTEM 

ENROUTE TRANSCAROTID NEUROPROTECTION SYSTEMENROUTE TRANSCAROTID NEUROPROTECTION SYSTEM.  ENROUTE TRANSCAROTID NEUROPROTECTION SYSTEM.  ENROUTE TRANSCAROTID NEUROPROTECTION SYSTEM



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

EPDs : MANDATORY FOR ALL CASEPDs : MANDATORY FOR ALL CAS



C.A.S. UNDER PROTECTIONC.A.S. UNDER PROTECTION
PROTECTION DEVICESPROTECTION DEVICES

OCCLUSION BALLOONSOCCLUSION BALLOONSOCCLUSION BALLOONSOCCLUSION BALLOONS
GUARDWIREGUARDWIRE MEDTRONICMEDTRONIC
TRIACTIVETRIACTIVE KENSEY NASHKENSEY NASH
GUARDIANGUARDIAN ABBOTT VASCULARABBOTT VASCULARGUARDIANGUARDIAN ABBOTT VASCULARABBOTT VASCULAR
THERON  DEVICETHERON  DEVICE

FILTERSFILTERS
ACCU NETACCU NET GUIDANTGUIDANTACCU NETACCU NET GUIDANTGUIDANT
ANGIOGUARDANGIOGUARD CORDISCORDIS
FILTER WIRE EXFILTER WIRE EX BOSTONBOSTON
INTERCEPTORINTERCEPTOR MEDTRONICMEDTRONICINTERCEPTORINTERCEPTOR MEDTRONICMEDTRONIC
NEUROSHIELD  / NAV6NEUROSHIELD  / NAV6 ABBOTT VASCULARABBOTT VASCULAR
SPIDERSPIDER EV3EV3
FIBERNET MEDTRONICFIBERNET MEDTRONICFIBERNET                                               MEDTRONICFIBERNET                                               MEDTRONIC
GORE EMBOLIC FILTER                   GORE                                          GORE EMBOLIC FILTER                   GORE                                          

PROXIMAL PROTECTIONPROXIMAL PROTECTION
PAESPAES GOREGOREPAESPAES GOREGORE
MOMAMOMA INVATEC / MEDTRONICINVATEC / MEDTRONIC



C.A.S.                                        C.A.S.                                        
UNDER E.P.D.UNDER E.P.D.

IS IT EFFICIENT ?IS IT EFFICIENT ?

WHAT IS THE BEST PROTECTION ?WHAT IS THE BEST PROTECTION ?

.  IS PROXIMAL PROTECTION BETTER THAN FILTER?.  IS PROXIMAL PROTECTION BETTER THAN FILTER?

.  ARE NEW TECHNIQUES ( TRANSCAROTID ACCESS )  .  ARE NEW TECHNIQUES ( TRANSCAROTID ACCESS )  
PROMISING ?PROMISING ?PROMISING ? PROMISING ? 

SPECIFIC INDICATIONS ?SPECIFIC INDICATIONS ?SPECIFIC INDICATIONS ?SPECIFIC INDICATIONS ?



C.A.S.                                        C.A.S.                                        
UNDER E.P.D.UNDER E.P.D.

IS IT EFFICIENT ?IS IT EFFICIENT ?

YESYES



C.A.S.

METAANALYSIS 134 REPORTS

PROTECTED CAS   VS  UNPROTECTED CAS

METAANALYSIS 134 REPORTS
12263 PROTECTED CAS 
11198 O C CAS11198 UNPROTECTED CAS

RELATIVE RISK ( RR ) FOR STROKE WAS 0,62
( 95% CI 0,54 TO 0,72 ) IN FAVOR OF PROTECTED CAS 

SIGNIFICANT BENEFIT FOR PROTECTED CAS IN
SYMPTOMATIC PTS ( RR 0,67 ; 95% CI 0,52 TO 0,56 )
ASYMPTOMATIC PTS ( RR 0,61 ; 95% CI 0,41 TO 0,90 )

p<0,05

EPD REDUCED THE RISK OF PERIOPERATIVE 
STROKE WITH CASSTROKE WITH CAS

GARG N. et al  J ENDOVASC THER 2009; 16 :412 - 420



CREST STUDY
PROTECTED CAS VS UNPROTECTED CASPROTECTED CAS   VS  UNPROTECTED CAS



C.A.S.
UNPROTECTED VS UNPROTECTED

PERSONAL EXPERIENCE

UNPROTECTED   VS  UNPROTECTED 

PERSONAL EXPERIENCE
1204 CAS   30 DAY OUTCOMES

UNPROTECTED PROTECTEDUNPROTECTED PROTECTED

Nbr 188 1016

DEATH / STROKE / MI 4.3% 0.8%

P: < 0,05



C.A.S. UNDER CEREBRAL PROTECTIONC.A.S. UNDER CEREBRAL PROTECTION
S C ?S C ?IS IT EFFICIENT?IS IT EFFICIENT?

E P DE P D CAN NOT PREVENT ALL EMBOLIC EVENTSCAN NOT PREVENT ALL EMBOLIC EVENTSE. P.D. E. P.D. CAN NOT PREVENT ALL EMBOLIC EVENTSCAN NOT PREVENT ALL EMBOLIC EVENTS

2 TECHNIQUES TO DETECT BRAIN EMBOLISM2 TECHNIQUES TO DETECT BRAIN EMBOLISM

►► T.C.D. T.C.D. CAN DETECT EMBOLISM ( H.I.T.S.   , M.E.S. ) CAN DETECT EMBOLISM ( H.I.T.S.   , M.E.S. ) 

►► DW DW –– MRI : MRI : A SENSITIVE TOOL TO IDENTIFY NEW A SENSITIVE TOOL TO IDENTIFY NEW 
CEREBRAL ISCHEMIC LESIONS CEREBRAL ISCHEMIC LESIONS 



META ANALYSIS COMPARING  META ANALYSIS COMPARING  
DWDW MRI LESIONS AFTER CAS &CEAMRI LESIONS AFTER CAS &CEADW DW –– MRI LESIONS AFTER CAS &CEAMRI LESIONS AFTER CAS &CEA

GREATER NUMBER OF DW- MRI LESIONS AFTER CAS
IN FAVOR OF C.E A. 



C.A.S.                                        C.A.S.                                        
UNDER E.P.D.UNDER E.P.D.

WHAT IS THE BEST PROTECTION ?WHAT IS THE BEST PROTECTION ?WHAT IS THE BEST PROTECTION ?WHAT IS THE BEST PROTECTION ?

►► 2 ISSUES :2 ISSUES :

.  NEW ISCHEMIC LESIONS.  NEW ISCHEMIC LESIONS

.  CLINICAL RESULTS.  CLINICAL RESULTS



CAROTID INTERVENTIONCAROTID INTERVENTION
DWDW MRI STUDYMRI STUDYDWDW--MRI STUDYMRI STUDY



CAROTID INTERVENTIONCAROTID INTERVENTION
DWDW MRI STUDYMRI STUDYDWDW--MRI STUDYMRI STUDY



CAROTID INTERVENTIONCAROTID INTERVENTION
DWDW MRI STUDYMRI STUDYDWDW--MRI STUDYMRI STUDY



CAROTID INTERVENTIONCAROTID INTERVENTION
DWDW MRI STUDYMRI STUDYDWDW--MRI STUDYMRI STUDY



C.A.S. UNDER CEREBRAL PROTECTIONC.A.S. UNDER CEREBRAL PROTECTION
S C ?S C ?IS IT EFFICIENT?IS IT EFFICIENT?

NEW ISCHEMIC LESIONS

CEA AND TRANSCERVICAL ACCESS SEEM EQUIVALENTCEA AND TRANSCERVICAL ACCESS SEEM  EQUIVALENT

NEW ISCHEMIC LESIONS ARE MORE FREQUENTLY SEEN 
AFTER C A S AND AFTER C A S UNDER FILTERS IN THEAFTER C.A.S. AND AFTER C.A.S. UNDER FILTERS IN THE 
MAJORITY OF REPORTED SERIES  EXCEPT FOR :

► DE CASTRO ALONSO et al ( CIRC. CARDIOVASC .2013 )
FILTERS BETTER THAN REVERSAL FLOW: 47,6 vs 15,8 %

► GOODE SD et al  ( JVIR 2013 )
HIGHER NUMBER OF NEW CEREBRAL ISCHEMIC LESIONSHIGHER NUMBER OF NEW CEREBRAL ISCHEMIC LESIONS

WITH  FILTERS BUT  HIGHER NUMBER  IN  CONTRALATERAL SITE WITH 
REVERSAL FLOW



C.A.S. UNDER CEREBRAL PROTECTIONC.A.S. UNDER CEREBRAL PROTECTION
S C ?S C ?IS IT EFFICIENT?IS IT EFFICIENT?

WE DO NOT KNOW THE CLINICAL SIGNIFICANCE OF 
TCD DETECTED HITS AND NEW DW MRI LESIONSTCD DETECTED HITS AND NEW DW-MRI LESIONS

THEY ARE USED AS AN ARGUMENT AGAINST CAS !!

THE MAJORITY DOES NOT CAUSE NEUROLOGICAL 
DEFICITDEFICIT



C.A.S. UNDER CEREBRAL PROTECTIONC.A.S. UNDER CEREBRAL PROTECTION
SSDWDW-- MRI STUDYMRI STUDY

728 Pts UNDERGOING CAS UNDER EPD728 Pts UNDERGOING CAS UNDER EPD

NEW ISCHEMIC LESIONS  ON DW MRI  FOUND IN NEW ISCHEMIC LESIONS  ON DW MRI  FOUND IN 32,8% 32,8% 
OF CASOF CASOF CASOF CAS

■■AT A MEAN F.U. OF 766.8 DAYSAT A MEAN F.U. OF 766.8 DAYS

ASYMPTOMATIC CEREBRAL EMBOLIC EVENTS AFTER ASYMPTOMATIC CEREBRAL EMBOLIC EVENTS AFTER 
CAS HAVE NO PROGNOSTIC IMPACTCAS HAVE NO PROGNOSTIC IMPACTCAS HAVE NO PROGNOSTIC IMPACTCAS HAVE NO PROGNOSTIC IMPACT

BIJUKLIC K et al  2013



C.A.S.  VS  C.E.A.C.A.S.  VS  C.E.A.
MICROEMBOLIZATION / DWI MICROEMBOLIZATION / DWI --MRIMRI

A SYSTEMATIC QUALITATIVE REVIEW OF THEA SYSTEMATIC QUALITATIVE REVIEW OF THE 
LITERATURE  COMPARING CAS & CEA DID NOT 
SHOW SIGNIFICANT DIFFERENCES IN OVERALL 
COGNITIVE FUNCTIONCOGNITIVE FUNCTION

( PARASKEVAS  Eur J Endovasc Surg 2014 )



C.A.S.  VS  C.E.A.C.A.S.  VS  C.E.A.

HOWEVER NEW ISCHEMIC LESIONS COULD BE A

MICROEMBOLIZATION / DWI MICROEMBOLIZATION / DWI --MRIMRI

HOWEVER  NEW ISCHEMIC LESIONS COULD BE  A 
SIGNAL OF INCREASED RISK OF FUTURE STROKE  OR TIA 
AT 5 YEARS

BUT 60% OF PTS TREATED WITHOUT EPD

MAY BE A MARKER OF UNSTABLE ATHEROSCLEROTIC PLAQUES ?
MORE AGGRESSIVE AND PROLONGED ANTIPLATELET THERAPY? 

BONATI L et al European Stoke Congress May 2013
GENSICKE H et al JACC 2015 ,65 : 521-529



C.A.S.  VS  C.E.A.C.A.S.  VS  C.E.A.
MICROEMBOLIZATION / DWIMICROEMBOLIZATION / DWI MRIMRIMICROEMBOLIZATION / DWI MICROEMBOLIZATION / DWI --MRIMRI



C.A.S.  VS  C.E.A.C.A.S.  VS  C.E.A.
MICROEMBOLIZATION / DWIMICROEMBOLIZATION / DWI MRIMRI

SIZE OF LESIONS AND NOT JUST LESION COUNT IS AN SIZE OF LESIONS AND NOT JUST LESION COUNT IS AN 

MICROEMBOLIZATION / DWI MICROEMBOLIZATION / DWI --MRIMRI

IMPORTANT CONSIDERATION.IMPORTANT CONSIDERATION.
DATA FROM  ICSS STUDY  DEMONSTRATES DATA FROM  ICSS STUDY  DEMONSTRATES : : 

►► AFTER CEA : : FEWER , LARGER LESIONSFEWER , LARGER LESIONS
►► AFTER CAS AFTER CAS : GREATER NUMBER  BUT SMALLER LESIONS: GREATER NUMBER  BUT SMALLER LESIONS
►► SUCH THAT CAS AND CEA HAVE EQUAL VOLUME OF DWISUCH THAT CAS AND CEA HAVE EQUAL VOLUME OF DWI►► SUCH THAT  CAS AND CEA  HAVE  EQUAL VOLUME OF DWI SUCH THAT  CAS AND CEA  HAVE  EQUAL VOLUME OF DWI 

ABNORMALITIESABNORMALITIES

NEUROLOGICAL 
EVENTS RATE DEPENDS 

ON DWI MRI LESIONON DWI- MRI LESION  
VOLUMES

CEA / CAS  → SAME RISK OF NEUROLOGICAL EVENTSCEA / CAS  → SAME RISK OF NEUROLOGICAL EVENTS



C.A.S.                                        C.A.S.                                        
UNDER E.P.D.UNDER E.P.D.

CLINICAL RESULTSCLINICAL RESULTS



C.A.S.C.A.S.
FILTERSFILTERSFILTERSFILTERS

CLINICAL RESULTS
FIBERNET  ( LUMEN / INVATEC )FIBERNET  ( LUMEN / INVATEC )

30 DAY MAE : 3.0%30 DAY MAE : 3.0%
EMBOSHIELD ( ABBOTT )EMBOSHIELD ( ABBOTT )

30 DAY MAE : 1.8 %30 DAY MAE : 1.8 %
ANGIOGUARD WORLDWILDE REGISTRYANGIOGUARD WORLDWILDE REGISTRY

30 DAY MAE : 4.4 %30 DAY MAE : 4.4 %
CREST STUDYCREST STUDY

30 DAY MAE : 4.8 %30 DAY MAE : 4.8 %
PERSONAL SERIES ( 1016  Pts  )PERSONAL SERIES ( 1016  Pts  )

30 DAY MAE : 0.9%30 DAY MAE : 0.9%



C.A.S.C.A.S.
PROXIMAL PROTECTIONPROXIMAL PROTECTIONPROXIMAL PROTECTIONPROXIMAL PROTECTION

CLINICAL RESULTS

METAANALYSIS :2937 PTS METAANALYSIS :2937 PTS ( BERSIN RM 2012 )( BERSIN RM 2012 )

D / S / MI : 2 25%D / S / MI : 2 25%D / S / MI : 2,25%D / S / MI : 2,25%
ARMOUR TRIAL:257 PTS ( MOMA DEVICE )ARMOUR TRIAL:257 PTS ( MOMA DEVICE )

D / S : 2,7 %D / S : 2,7 %
EUROPEAN MOMA TRIALEUROPEAN MOMA TRIAL

MAE : 3.0 %MAE : 3.0 %
EMPIRE STUDY:245 PTSEMPIRE STUDY:245 PTS ( GORE DEVICE )( GORE DEVICE )EMPIRE STUDY:245 PTS EMPIRE STUDY:245 PTS ( GORE DEVICE )( GORE DEVICE )

D / S : 2,9%  D / S : 2,9%  
NO DIFFERENCE WITH FILTERS NO DIFFERENCE WITH FILTERS 



C.A.S.                                        C.A.S.                                        
UNDER E.P.D.UNDER E.P.D.

SPECIFIC INDICATIONSSPECIFIC INDICATIONSSPECIFIC INDICATIONS SPECIFIC INDICATIONS 

SELECT EPDSELECT EPDS CS C



C.A.S.C.A.S.
C A O C O C Q SC A O C O C Q SCEREBRAL PROTECTION TECHNIQUESCEREBRAL PROTECTION TECHNIQUES

FFILTERSILTERS
MOST OFTEN USEDMOST OFTEN USED
SPECIFIC INDICATIONSSPECIFIC INDICATIONSSPECIFIC INDICATIONSSPECIFIC INDICATIONS

Patients Patients withwith contralateralcontralateral stenosisstenosis or or 
l il iocclusionocclusion

PoorPoor collateralcollateral circulationcirculation
AnastanosisAnastanosis betweenbetween ICA, ECA, ICA, ECA, VertebralVertebral

territoriesterritories



C.A.S. UNDER CEREBRAL PROTECTION C.A.S. UNDER CEREBRAL PROTECTION 
PROXIMAL PROTECTIONPROXIMAL PROTECTIONPROXIMAL PROTECTIONPROXIMAL PROTECTION

INDICATIONSINDICATIONSINDICATIONSINDICATIONS
LESIONS WITH HIGHER RISK OF EMBOLIC LESIONS WITH HIGHER RISK OF EMBOLIC 

COMPLICATIONSCOMPLICATIONSCOMPLICATIONSCOMPLICATIONS
FRESH THROMBUS LESIONSFRESH THROMBUS LESIONS
ULCERATED LESIONSULCERATED LESIONS
LONG SUBOCCLUSIVE LESIONS STRING SIGNLONG SUBOCCLUSIVE LESIONS STRING SIGNLONG SUBOCCLUSIVE LESIONS . STRING SIGNLONG SUBOCCLUSIVE LESIONS . STRING SIGN
HIGHLY FRIABLE UNSTABLE PLAQUESHIGHLY FRIABLE UNSTABLE PLAQUES
ECHOLUCENT PLAQUES WITH  G.S.M.  LESS THAN 25ECHOLUCENT PLAQUES WITH  G.S.M.  LESS THAN 25
VULNERABLE PLAQUESVULNERABLE PLAQUESVULNERABLE PLAQUESVULNERABLE PLAQUES

DIFFICULT ANATOMIES,                                                                   DIFFICULT ANATOMIES,                                                                   
VERY TORTUOUS I.C.AVERY TORTUOUS I.C.A..

INSUFFICIENT LANDING ZONE FOR FILTERSINSUFFICIENT LANDING ZONE FOR FILTERS



TRANS CAROTID C.A.S.                       TRANS CAROTID C.A.S.                       
WITH DYNAMIC FLOW REVERSALWITH DYNAMIC FLOW REVERSAL

ENROUTE NEUROPROTECTION SYSTEMENROUTE NEUROPROTECTION SYSTEM ((

WITH DYNAMIC FLOW REVERSAL  WITH DYNAMIC FLOW REVERSAL  
ROADSTER  IDE TRIALROADSTER  IDE TRIAL

ENROUTE NEUROPROTECTION SYSTEM ENROUTE NEUROPROTECTION SYSTEM ((SILK ROAD MED.CA.)SILK ROAD MED.CA.)
SHEATHS INSERTED IN COM. CAR. ART. AND FEM. VEIN SHEATHS INSERTED IN COM. CAR. ART. AND FEM. VEIN 

CONNECTED THROUGH EXTERNAL TUBINGCONNECTED THROUGH EXTERNAL TUBING
208 PTS ENROLLED 208 PTS ENROLLED 
RESULTSRESULTS

STROKE RATE 
COMPARABLE TOCOMPARABLE TO 
CEA  ARM OF 
CREST STUDY

AN ALTERNATIVE IN PTS WITH UNFAVORABLE AORTOILIAC OR 
AORTIC ARCH ANATOMY AND HIGH RISK FOR CEA OR 

TRANSFEMORAL CAS
MALAS M.  ISET MEETING 2015



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

S SS SSTENTS STENTS : GOOD CHOISE AND CORRECT IMPLANTATION: GOOD CHOISE AND CORRECT IMPLANTATION



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

S S G CA A A O ASTENT DESIGN CAN PLAY AN IMPORTANT 
ROLE IN PREVENTING DISTAL EMBOLIZATION 

AND THUS REDUCING THE INCIDENCE OFAND THUS REDUCING THE INCIDENCE OF 
PROCEDURE-RELATED STROKE   



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTION

STENT DESIGN
NEUROPROTECTIONNEUROPROTECTION

STENT DESIGN   



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

CLOSED CELL STENT DESIGN  CLOSED CELL STENT DESIGN  
LESS EMBOLIC EVENTS THAN OPEN CELLLESS EMBOLIC EVENTS THAN OPEN CELL



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

CLOSED CELL STENT DESIGN  CLOSED CELL STENT DESIGN  
INDICATED FOR  UNSTABLE PLAQUESINDICATED FOR  UNSTABLE PLAQUES

HIGH RISK EMBOLIC LESIONSHIGH RISK EMBOLIC LESIONS



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTION

OPEN CELL STENT DESIGNOPEN CELL STENT DESIGN
NEUROPROTECTIONNEUROPROTECTION

→MORE PLAQUE PROTRUSION AND RISKS OF LATE →MORE PLAQUE PROTRUSION AND RISKS OF LATE 
EMBOLIC EVENTSEMBOLIC EVENTS

THE MAJORITY OF STROKES OCCUR THE MAJORITY OF STROKES OCCUR 
POST PROCEDURE AND BEFORE POST PROCEDURE AND BEFORE 

DISCHARGEDISCHARGE

BUTBUT MORE FLEXIBLE THAN CLOSED CELL       MORE FLEXIBLE THAN CLOSED CELL       
→ TORTUOUS ARTERIES→ TORTUOUS ARTERIES



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

ROLE OF NEW STENTS DESIGN: ROLE OF NEW STENTS DESIGN: 
HYBRID STENT : CRISTALLO STENTHYBRID STENT : CRISTALLO STENT



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

ROLE OF NEW STENT DESIGN:ROLE OF NEW STENT DESIGN:

MICROMESH STENTMICROMESH STENT

NITINOL MEMBRANE COVERED STENTNITINOL MEMBRANE COVERED STENT
TO PREVENT PLAQUE PROLAPSE AND EMBOLIC  EVENTSTO PREVENT PLAQUE PROLAPSE AND EMBOLIC  EVENTS



C.A.S. C.A.S. 
MICROMESH STENTMICROMESH STENTMICROMESH  STENTMICROMESH  STENT

TERUMOTERUMO

NO DATA



C.A.S. C.A.S. 
MICROMESH STENTMICROMESH STENTMICROMESH  STENTMICROMESH  STENT

INSPIRE MDINSPIRE MD



C.A.S. C.A.S. 
MICROMESH STENTMICROMESH STENTMICROMESH  STENTMICROMESH  STENT

30 PTS

SCHOFER et al  TCT 2014SCHOFER et al  TCT 2014



C.A.S. C.A.S. 
MICROMESH STENTMICROMESH STENTMICROMESH  STENTMICROMESH  STENT

SCHOFER et al  TCT 2014SCHOFER et al  TCT 2014



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTIONNEUROPROTECTION

METICULOUS CLEANING OF THE DILATED AREAMETICULOUS CLEANING OF THE DILATED AREA
►► WITH ASPIRATION CATHETER  OR GUIDING CATH.  WITH ASPIRATION CATHETER  OR GUIDING CATH.  

TO AVOID PROCEDURAL AND DELAYED EMBOLIC EVENTSTO AVOID PROCEDURAL AND DELAYED EMBOLIC EVENTSTO AVOID PROCEDURAL AND DELAYED EMBOLIC EVENTSTO AVOID PROCEDURAL AND DELAYED EMBOLIC EVENTS

►► OR FIBERNET FILTER       OR FIBERNET FILTER       



CAS UNDER CEREBRAL CAS UNDER CEREBRAL 
PROTECTIONPROTECTIONPROTECTIONPROTECTION

CHOICE REGISTRYCHOICE REGISTRYCHOICE REGISTRYCHOICE REGISTRY
CAS WITH OR WITHOUT ASPIRATION (20cc BLOOD )    CAS WITH OR WITHOUT ASPIRATION (20cc BLOOD )    

PRIOR RETRIEVAL EPDPRIOR RETRIEVAL EPD

52 Pts WITHOUT ASPIRATION52 Pts WITHOUT ASPIRATION

PRIOR RETRIEVAL EPDPRIOR RETRIEVAL EPD

52 Pts WITHOUT ASPIRATION52 Pts WITHOUT ASPIRATION
4 MINOR NEUROLOGICAL DEFICITS THAT 4 MINOR NEUROLOGICAL DEFICITS THAT 

OCCURRED AT 24 H. AND RESOLVED AT 30 DAYSOCCURRED AT 24 H. AND RESOLVED AT 30 DAYS

42 P WITH ASPIRATION42 P WITH ASPIRATION42 Pts WITH ASPIRATION42 Pts WITH ASPIRATION
NO NEUROLOGICAL DEFICITNO NEUROLOGICAL DEFICIT

POW  FK   TCT 2011



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

PHARMALOGICAL NEUROPROTECTIONPHARMALOGICAL NEUROPROTECTION



C.A.S. C.A.S. 
NEUROPROTECTIONNEUROPROTECTION

ARMYDA ARMYDA –– 9  CAROTID STUDY9  CAROTID STUDY

CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS

STRATEGY USING BOTH A 600 mg CLOPIDOGRELSTRATEGY USING BOTH A 600 mg CLOPIDOGRELSTRATEGY USING BOTH A 600 mg CLOPIDOGREL STRATEGY USING BOTH A 600 mg CLOPIDOGREL 
LOAD AND A SHORT TERM RELOAD WITH HIGH DOSE LOAD AND A SHORT TERM RELOAD WITH HIGH DOSE 
ATORVASTATIN ( 80mg ) REDUCES PERIPROCEDURAL ATORVASTATIN ( 80mg ) REDUCES PERIPROCEDURAL ( g )( g )
ISCHEMIC CEREBRAL EVENTS AND TIA / STROKE ISCHEMIC CEREBRAL EVENTS AND TIA / STROKE 
RATES AT 30 DAYS  ( 0 % RATES AT 30 DAYS  ( 0 % vsvs 9 % ; P =0.02 )9 % ; P =0.02 )

PATTI G   JACC  2013



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

TEAM EXPERIENCE / LEARNING CURVETEAM EXPERIENCE / LEARNING CURVE



C.A.S.C.A.S.
AMERICAN STUDIESAMERICAN STUDIES

MAE in high risk carotid stent IDE trials: 2002-2009 (n>4000)

AMERICAN  STUDIES AMERICAN  STUDIES 

11 US FDA DEVICE APPROVAL TRIALS                     
IMPROVING  RESULS  OVERTIME



CREST STUDYCREST STUDY
OUTCOMES OVERTIMEOUTCOMES OVERTIMEOUTCOMES OVERTIMEOUTCOMES OVERTIME



NEUROPROTECTIONNEUROPROTECTION
AND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTIONAND CAROTID INTERVENTION

CONCLUSIONS

WITH ALL AMERICAN REGISTRIES AND RANDOMIZEDWITH ALL AMERICAN REGISTRIES AND RANDOMIZEDWITH ALL AMERICAN REGISTRIES AND RANDOMIZED WITH ALL AMERICAN REGISTRIES AND RANDOMIZED 
STUDIES LIKE CREST STUDY WE HAVE ENOUGH STUDIES LIKE CREST STUDY WE HAVE ENOUGH 
REPORTED DATA TO SAY THAT C.A.S. UNDER REPORTED DATA TO SAY THAT C.A.S. UNDER 
PROTECTION IS A SAFE AND EFFICIENTPROTECTION IS A SAFE AND EFFICIENT PROCEDURE ANDPROCEDURE ANDPROTECTION IS A SAFE AND EFFICIENT PROTECTION IS A SAFE AND EFFICIENT PROCEDURE AND PROCEDURE AND 
EQUIVALENT TO C.E.A.EQUIVALENT TO C.E.A.

BUTBUT WE NEED WE NEED 
►► GOOD INDICATIONSGOOD INDICATIONS
►► EXPERIENCED OPERATORS ( AT LEAST 50 CAS? )EXPERIENCED OPERATORS ( AT LEAST 50 CAS? )►► EXPERIENCED OPERATORS ( AT LEAST 50 CAS? )EXPERIENCED OPERATORS ( AT LEAST 50 CAS? )
►► GOOD NEUROPROTECTIONGOOD NEUROPROTECTION
►► GOOD DEVICE SELECTION AND EPDGOOD DEVICE SELECTION AND EPD
►► ROLE OF NEW STENT DESIGN ( MICROMESH )ROLE OF NEW STENT DESIGN ( MICROMESH )


