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BackgroundBackground

Carotid artery stenting (CAS) with Carotid artery stenting (CAS) with 
systematic use of distal protection is an systematic use of distal protection is an 
expanding alternative option to surgery expanding alternative option to surgery 
treatment for carotid artery stenosis.treatment for carotid artery stenosis.

Among protection devices, filters are used Among protection devices, filters are used 
in more than 90% of procedures.in more than 90% of procedures.

However, studies comparing peformance of However, studies comparing peformance of 
different types of filters in CAS are different types of filters in CAS are 
lacking.lacking.



  

To compare three different filter To compare three different filter 
devices in consecutive “real-world” devices in consecutive “real-world” 

patients treated with CAS for patients treated with CAS for 
carotid artery stenosiscarotid artery stenosis. . 

Aim of the studyAim of the study



  

Filter typesFilter types

Crossing Crossing 
profile profile 
(Fr)(Fr)

Filter Filter 
sizesize
(mm)(mm)

Pores Pores 
sizesize
(u(uµµ))

FilterFilter
LengthLength
(cm)(cm)

Filterwire EZFilterwire EZ
((BSCI)BSCI)

3.23.2 3.5-5.53.5-5.5 110110 1.51.5

EmboShieldEmboShield
((Abbott Vasc.)Abbott Vasc.)

3.73.7 3-63-6 140140 2.6-3.32.6-3.3

SpiderSpider
((eV3eV3))

3.23.2 3-73-7 110110 1.5-2.61.5-2.6

ESES ESESFWFW



  

  Lesion crossing by filter + filter positioning/Lesion crossing by filter + filter positioning/
      deployment & retrivaldeployment & retrival

  No cross-over to other filters (“buddy-wire”No cross-over to other filters (“buddy-wire”
      technique allowed) technique allowed) 

  No angiographic complications (dissection,No angiographic complications (dissection,
      thrombosis) or side-effects (spasm) due to thethrombosis) or side-effects (spasm) due to the
      filterfilter

Study end-pointsStudy end-points

Primary end-point: Primary end-point: Filter successFilter success



  

Study end-pointsStudy end-points

Secondary end-pointsSecondary end-points

  Procedural SuccessProcedural Success
  Procedural time*Procedural time*

  DeathDeath
  Major/minor strokeMajor/minor stroke
  Q/non-Q MIQ/non-Q MI
  Composite end-pointComposite end-point

within 30 days within 30 days 
from the from the 
procedureprocedure

* From guide catheter positioning to its removalFrom guide catheter positioning to its removal



  

167 consecutive patients with carotid artery 167 consecutive patients with carotid artery 
stenosis (stenosis (>>  50% if symptomatic and  50% if symptomatic and >>  75% if  75% if 
asymptomatic) were randomized to three asymptomatic) were randomized to three 
different filters before CAS: different filters before CAS: 

EmboShield (ES), Abbott Vascular n=51EmboShield (ES), Abbott Vascular n=51

FilterWire EZ (FW), BSC n=57FilterWire EZ (FW), BSC n=57

Spider (SP), eV3 n=59Spider (SP), eV3 n=59

Methods-1Methods-1



  

Methods-2: Methods-2: Study protocolStudy protocol

Baseline angiogramBaseline angiogram
↓↓

Predilation/direct technique and stent typePredilation/direct technique and stent type
(operator’s discretion)(operator’s discretion)

↓↓
RandomizationRandomization

ESES FWFW SPSP
↓↓

    Predilation/Direct stentingPredilation/Direct stenting
↓↓

Post-dilationPost-dilation
↓↓

Final angiogramFinal angiogram
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Patient characteristics-1Patient characteristics-1
ESES
(%)(%)

FWFW
(%)(%)

SPSP
(%)(%)

PP
(*)(*)

Age (years)Age (years) 6969±8±8 6969±8±8 7070±±88 0.890.89

Male genderMale gender 6767 6161 6767 0.730.73

CADCAD 7373 7575 6767 0.510.51

PVDPVD 3636 2828 3535 0.570.57

SmokingSmoking 5252 4949 5252 0.830.83

HypertensionHypertension 8989 8484 7878 0.260.26

HypercholesterolemiaHypercholesterolemia 8484 9494 8686 0.090.09

Diabetes (type 1+2)Diabetes (type 1+2) 1111 2424 2525 0.150.15

High-risk ptsHigh-risk pts 2828 2626 1515 0.210.21

(*) (*) Statistical analysis by ANOVAStatistical analysis by ANOVA 



  

ESES
(%)(%)

FWFW
(%)(%)

SPSP
(%)(%)

P P 
(*)(*)

SymptomaticSymptomatic 3131 2323 4040 0.110.11

AsymptomaticAsymptomatic 6969 7777 6060 0.110.11

Right ICARight ICA 6060 4949 4949 0.850.85

Left ICALeft ICA 4040 5151 5151 0.670.67

Contralat.occlusionContralat.occlusion 6.56.5 10.510.5 55 0.510.51

Contralateral CAS/CEAContralateral CAS/CEA 1717 2222 77 0.120.12

US stenosis US stenosis 8686±7±7 83.583.5±7±7 8686±7±7 0.550.55

NASCET stenosis NASCET stenosis 6565±10±10 6666±11±11 6868±10±10 0.520.52

Patient characteristics-2Patient characteristics-2

(*) (*) Statistical analysis by ANOVAStatistical analysis by ANOVA 



  

US Plaque Morphology US Plaque Morphology 
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P=0.21P=0.21

P=0.27P=0.27

P=0.55P=0.55

P=0.70P=0.70

(*) (*) Statistical analysis by ANOVAStatistical analysis by ANOVA 

http://www.tctmd.com/expert-presentations/table-2.html?product_id=4861&sort_key=13&large_image_p=1


  

Medical TreatmentMedical Treatment

 Pre-procedurePre-procedure
      ASA 100 mg/die + Ticlopidine 500 mg/die or ASA 100 mg/die + Ticlopidine 500 mg/die or 
      Clopidogrel 300 mg loading dose, then 75 mg/die at least Clopidogrel 300 mg loading dose, then 75 mg/die at least 
      1 wk before admission. 1 wk before admission. 

 Intra-procedureIntra-procedure
      Heparin 100 mg/Kg i.v.(ACT >250”).Heparin 100 mg/Kg i.v.(ACT >250”).
      Atropine 0.5-1 mg i.v. before stent postdilationAtropine 0.5-1 mg i.v. before stent postdilation

 Post-procedurePost-procedure
      Ticlopidine 500 mg/die or Clopidogrel 75 mg/die for 30 days. Ticlopidine 500 mg/die or Clopidogrel 75 mg/die for 30 days. 

ASA indefinitelyASA indefinitely..
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ES ES 
(n=51)(n=51)

FWFW
(n=57)(n=57)

SPSP
(n=59)(n=59)

PP
(*)(*)

Crossing lesionCrossing lesion
(%)(%)

47/51 47/51 
(92)(92)

54/57   54/57   
(95)(95)

56/59   56/59   
(95)(95)

0.70

Filter positioning Filter positioning 
(%)(%)

50/51 50/51 
(98)(98)

56/57   56/57   
(98)(98)

57/59   57/59   
(97)(97)

0.84

Filter retrival Filter retrival 
(%) (%) 

50/51 50/51 
(98)(98)

57/57  57/57  
(100)(100)

59/59  59/59  
(100)(100)

0.98

Cross overCross over
(%)(%)

2/51  2/51  
(3.9)(3.9)

1/57  1/57  
(1.75)(1.75)

1/59    1/59    
(1.7)(1.7)

0.28

Filter spasm Filter spasm 
(%)(%)
Filter successFilter success
(%)(%)

8/51   8/51   
(15.6)(15.6)
38/5138/51
(74)(74)

2/57   2/57   
(3.5)(3.5)
52/5752/57
(91)(91)

1/59    1/59    
(1.7)(1.7)
54/5954/59
(91)(91)

0.003

0.005

Filters ResultsFilters Results

(*) (*) Statistical analysis by ANOVAStatistical analysis by ANOVA 
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(n)(n)
    

(n)(n) (n)(n)
PP

Proc. Succ.Proc. Succ. 51/5151/51 100100 57/5757/57 100100 57/5957/59 9797 --

DeathDeath 0/510/51 00 0/570/57 00 0/590/59 00 --

Q/non-Q MIQ/non-Q MI 0/510/51 00 0/570/57 00 0/590/59 00 --

Major StrokeMajor Stroke 0/510/51 00 0/570/57 00 0/590/59 00 --

Minor StrokeMinor Stroke 0/510/51 00 0/560/56 00   2/59*2/59* 3,43,4 --

Cum. MACCECum. MACCE 0/510/51 00 0/570/57 00 2/592/59 3,43,4 -

(%)(%) (%)(%) (%)(%)
ESES FWFW SPSP

Procedural SuccessProcedural Success

* 1* 1 pt contrast encephalopathy. Full recovery in 1 wk.pt contrast encephalopathy. Full recovery in 1 wk.
    1 pt PRIND; full recovery in 3 days.1 pt PRIND; full recovery in 3 days.  



  

Guide-to-Guide TimeGuide-to-Guide Time
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Case # 28Case # 28

ICA spasm+TIA after ICA spasm+TIA after 
ES filter positioningES filter positioning After X-act stent After X-act stent 

deployment+NTG: spasm deployment+NTG: spasm 
& TIA reversal& TIA reversal

LICALICA



  

ConclusionsConclusions

  CAS was accomplished with high procedural CAS was accomplished with high procedural 
success and low rate of complications with success and low rate of complications with 
each of the 3 filters.each of the 3 filters.

  The lower filter success rate observed with The lower filter success rate observed with 
the EmboShield was mainly due to spasm the EmboShield was mainly due to spasm 
occurrence.occurrence.

  Larger CRT are needed to assess whether Larger CRT are needed to assess whether 
any association exists between filter-induced any association exists between filter-induced 
spasm and neurological complications. spasm and neurological complications. 
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