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•• radial forceradial force
•• conformabilityconformability
•• precisionprecision
•• taperingtapering
•• plaque plaque prolapsprolaps
•• visibilityvisibility

ChoiceChoice of of StentStent



•• stentstent should resist external compressionshould resist external compression
•• high radial force will lead to impaction of thehigh radial force will lead to impaction of the

stentstent in the plaquein the plaque
•• stentstent impaction means plaque protrusionimpaction means plaque protrusion
•• open cell open cell stentsstents have the strongest radialhave the strongest radial

force because their cells can freely openforce because their cells can freely open

RadialRadial ForceForce



•• arterialarterial anatomyanatomy and and lesionlesion
characteristicscharacteristics

•• personal personal preferencepreference
experienceexperience and and familiarityfamiliarity

•• mechanicalmechanical stentstent propertiesproperties
•• dimensionsdimensions

ChoiceChoice of of StentStent



ConformabilityConformability

RemodellingRemodelling versusversus ConformabiltyConformabilty

openopen cellscells closedclosed cellscells



Smart Smart StentStent::
good apposition togood apposition to
the vessel wallthe vessel wall

WallstentWallstent::
poorer apposition topoorer apposition to
the arterial wall ...the arterial wall ...

gapgap

ConformabilityConformability



Conformability in Conformability in TortousTortous ICAICA

Risk of kinksRisk of kinks

•• Choice of Choice of stentstent
•• Positioning of Positioning of stentstent



LesionLesion CharacteristicsCharacteristics

•• soft soft plaqueplaque
•• ulcerationulceration
•• thrombusthrombus
•• calcificationcalcification
•• postpost--CEACEA fibrosisfibrosis



Mesh SizeMesh Size

StentStent meshes should be narrow enough to prevent meshes should be narrow enough to prevent 
plaque material  from protruding through the meshes!plaque material  from protruding through the meshes!

Open cellsOpen cells

Closed cellsClosed cells



Free Cell AreaFree Cell Area



DelayedDelayed IschemicIschemic ComplicationsComplications

• about 3% in all series

• other sources of stroke: heart disease

• other factors related to CAS
- atherosclerosis of the aortic arch
- clopidogrel resistence
- stent design



ScaffoldingScaffolding WallWall CoverageCoverage

Amount of support a stent
gives to a vessel wall

Ratio between quantity of 
stent material in 

comparison to amount of 
vessel tissue

more scaffolding = more wall coverage
open cell versus closed cell stents



•• ForeshorteningForeshortening
•• ConformabilityConformability
•• VesselVessel wallwall adaptabilityadaptability
•• ScaffoldingScaffolding and and wallwall coveragecoverage
•• RadialRadial stiffnessstiffness

StraightStraight versusversus TaperedTapered



NitinolNitinol StentsStents



The The RationaleRationale forfor a a TaperedTapered StentStent

•• mostmost stentsstents positionedpositioned in the CCAin the CCA--ICAICA
•• adaptabilityadaptability toto CCACCA--ICA ICA anatomyanatomy
•• homogenoushomogenous radialradial force force alongalong the the 

stentedstented segmentsegment
•• homogenoushomogenous mechanicalmechanical stress stress duringduring

neckneck movementsmovements
•• homogenoushomogenous stentstent--arterialarterial wallwall ratioratio



StentedStented Segment*Segment*

CCACCA--ICAICA

CCACCAICAICA

88%88%

8%8% 4%4%

* ProCAS Registry



DiameterDiameter DifferenceDifference betweenbetween
CCA and ICACCA and ICA
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9.4 mm 4.8 mm



IntimalIntimal ProliferationProliferation

•• unfavourableunfavourable metalmetal--tissuetissue ratioratio
•• excessiveexcessive radialradial forceforce
•• head  head  movementsmovements

Mechanical Factors



The The OptimalOptimal StentStent
forfor the the IndividualIndividual LesionLesion

• for asymptomatic patients the stent design 
seems not to matter

• for symptomatic patients closed cell stents
propably have a lower complication rate 

Results from different centers in Europe:
M. Bosier, A. Cremonesi, E. Houdart, K. Mathias, H. Sievert



TaperedTapered StentStent in CASin CAS

A A taperedtapered stentstent isis preferablepreferable fromfrom a a 
theoreticaltheoretical pointpoint of of viewview, ..., ...

…… butbut wewe needneed more data more data toto considerconsider
the the taperedtapered stentstent a a mustmust forfor anyany CASCAS



DimensionsDimensions

•• extendedextended diseasedisease

after after radiotherapyradiotherapy

•• CCACCA > 10 mm> 10 mm

•• mismatchmismatch of of CCACCA and and ICAICA

WallstentWallstent

VivexxVivexx 12 mm12 mm

VarietyVariety ofof
taperedtapered stentsstents



Mismatch of CCA Mismatch of CCA -- ICA DiametersICA Diameters

AcculinkAcculink tapered 7tapered 7--10 mm10 mm



Diameter differencesDiameter differences
of 4 to 10 mm occurof 4 to 10 mm occur

TaperingTapering



TaperingTapering

more equal distributionmore equal distribution

Arguments ProArguments Pro

•• wall scaffoldingwall scaffolding
•• radial forceradial force



Every Every stentstent will ultimately reachwill ultimately reach
its nominal diameterits nominal diameter

10 mm 10 mm stentstent

7 mm vessel:7 mm vessel:

TToo

IntimaIntima
MediaMedia
AdventitiaAdventitia

10 mm 10 mm stentstent

Long TermLong Term

7 mm vessel7 mm vessel

IntimaIntima
MediaMedia
AdventitiaAdventitia



6 mm6 mm

8 mm8 mm

TaperedTapered stentstent
∅∅ 6/8 mm6/8 mm

StraightStraight stentstent
∅∅ 8 mm8 mm

8 mm8 mm

8 mm8 mm

Post procedurePost procedure Long Long termterm

Continuous radial force of SE Continuous radial force of SE stentsstents will cause strut migration until force is relieved at will cause strut migration until force is relieved at 
stent’sstent’s given dimensions given dimensions –– this might not occur with calcifications and this might not occur with calcifications and fibroticfibrotic tissuetissue

Long Long TermTerm EffectsEffects



The The OptimalOptimal StentStent
forfor the the IndividualIndividual LesionLesion

• for a tortuous CCA-ICA: open cell stent

• for a straight CCA-ICA: close cell stent

• for a CCA-ICA mismatch:  tapered stent


