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Å15-45% pts have complete Circle of Willis

Å40-69% PRESENT W/ SIGNIFICANT DEFICIT

ÅPTS CAN HAVE DELAYED CVA  AFTER ICA OCCLUSION

Å1044 pts w/ ICA OcclusionĄNEURO DEFICTS

Å25% had new stroke over 44 months

ÅOther studiesĄnew stroke 23%/yr

BAD
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ACUTE CAROTID OCCLUSIONτMORTALITY W/ CEAτслΩǎΣ тлΩǎ 
ϧ улΩ{

ÅBlaisdellτ42% mortality

ÅWylieτ55%

ÅMeyerτ16-55%
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CHRONIC CAROTID OCCLUSIONτулΩ{

ÅEC-IC Bypass

ÅYasargillτ1969

ÅEC-IC BYPASS STUDY

ÅCarotid Endarterectomy (std)

ÅNO BENEFIT

ÅECA Endarterectomy

ÅLIMITED ROLE

   



Presenter name

Title

Date

ÅSymptomatic ICA/MCA disease (stenosis or occlusion)

Å 714--best medical care 

Å 663ðBMC + EC-IC bypass

Å Avg F/U 55.8 months.
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DEFINITIONS

ÅSYMPTOMATIC DISEASE

ÅMILD CVA OR TIA w/in 3 months

ÅANATOMIC CONSIDERATIONS

Åstenosis or occlusion of the trunk or major branches before the bifurcation 
or trifurcation of the MCA

Åstenosis of the ICA at or above the C-2 vertebral body

Åocclusion of the ICA

ÅMEDICAL THERAPY

ÅASA 325mg QID

ÅAnti-hypertensives
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ÅM

ALL STROKESуFATAL AND NON-FATAL

MAJOR STROKE @ 30 D
    SURGERYу4.5%      BMTу1.3%
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ECA ENDARTERECTOMY/BYPASS
    COLLATERAL PATHWAYS

FacialĄperiorb plexusĄophthalmic

Int MaxillaryĄMiddle MeningealĄ

Leptomingeal collĄACA 

OccipitalĄpersist hypoglossalĄPCA

ICA<-->BASILAR

 Persistent Hypoglossal Art

 Persistent Trigeminal Art

Size of Collaterals 0.1-0.3mm
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ECA ENDARTERECTOMY/BYPASS

ÅNeurologic symptoms in the setting of ICA occlusion

Å EMBOLIC events through the external carotid artery (ECA)

ÅCAROTID STUMP syndrome

Å HEMODYNAMIC insuff 2Á inadeq collaterals

Å Propagation of clot intracranially

ÅECA RECONSTRUCTION can ADDRESS

ÅEmboli

ÅHemodynamic insufficiency
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ECA ENDARTERECTOMY/BYPASS

Å218 cases for analysis

Å195 endart

Å23 bypass

ÅResults

Å83% resolution of sxs

Å!ŘŘΩƭ 7% w/ marked improvement

ÅPeriop mortalityτ3%

ÅNeuro complxτ5%
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ECA ENDARTERECTOMY/BYPASS
                 BEST RESULTS

ÅPERFORMED FOR HEMISPHERIC or RETINAL SXS

ÅAs opposed to non-specific sxs or previous stroke

ÅNO CONTRALAT CAROTID DZ

ÅVertebrobasilar disease has no deleterious effect

ÅPERFORMED LATER IN THE STUDY
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ECA ENDARTERECTOMY/BYPASS
                 BEST RESULTS

ÅPERFORMED FOR HEMISPHERIC or RETINAL SXS

ÅAs opposed to non-specific sxs or previous stroke

ÅNO CONTRALAT CAROTID DZ

ÅVertebrobasilar disease has no deleterious effect

ÅPERFORMED LATER IN THE STUDY

LIMITED ROLE
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ICA OCCLUSIONτфлΩ{

ÅtPA protocols

ÅCEA still being attempted

ÅConflicting reports
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ICA OcclusionτфлΩǎ
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Acute Extracranial ICA Occlusion

Å64 patients equally randomized to op vs non-op
ÅAcute stroke

ÅAngiographic confirmed ipsilateral occlusion

ÅOutcomes      NON-OP               OP

ÅNormal          16%                  16%

ÅMild/moderate deficit--       53%  31%

ÅSevere deficit         28%                  25%

ÅMortality           3%  25%

BETTER?
MORTALITY
Blaisdellу42%
Wylieу55%
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ICA OcclusionτфлΩǎ

Å4 pts w/ acute occlusion of ICA & severe hemiparesisτw/in 2hrs

Å3 patients were alert

Å1 patient was lethargic at the time of hospital admission  (1990-1999)

ÅHead CT neg for acute changes

Å ICA occlusion confirmed w/cerebral angiograms

Å 3 ptsĄMCA occlusion was noted

ÅCollateral circulation in all pts.

Å IA  fibrinolysisĄPartial recanalization of occlôd ICA in all pts w/in 4 h

Å2 pts with severe residual ICA stenosisĄemergency CEA

Å2 ptsĄ CEA in the subacute or chronic stage

? ROLE FOR CEA IF EARLY TIME COURSE
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ICA OCCLUSIONτ2000-PRESENT
ÅEC-IC BYPASS REVISITED----COSS TRIAL

ÅGUIDELINES

ÅSVS (2021)

ÅESVS (2023)

ÅRANDOMIZED TRIALSĄLARGE ISCHEMIC STROKE

ÅJapanĄRescue-Japan-Limit

ÅUS, Canada, EU, Aus, NZĄSelect 2

ÅChinaĄAngel-Aspect



Presenter name

Title

Date

MODIFIED RANKIN SCALE--mRS
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Å1Á Endpt ς published 2011 
ÅSURGICAL ARM

Å30d STROKE & DEATH

ÅIPSI ISCHEMIC STROKE w/in 2 yrs

ÅMEDICAL ARM

Å 30d STROKE & DEATH POST RANDOMIZATION

Å IPSI ISCHEMIC STROKE w/in 2 yrs
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CAROTID OCCLUSION SURGERY STUDY (COSS)

ÅArteriographically -confirmed atherosclerotic ICA occlusion causing hemispheric 
symptoms within 120 days and hemodynamic cerebral ischemia identified by ipsilat 
increased oxygen extraction fraction measured by PET

Å195 were randomized

Å97 to surgery

Å98 to no surgery. 

ÅFollow-up for the primary endpoint 

Åuntil occurrence

Å2 years

Åend of trial was 99% complete

The trial was terminated early for futility. Two-year rates 
for the primary end point were 21.0% (95% CI, 12.8% to 
29.2%; 20 events) for the surgical group and 22.7% (95% 
CI, 13.9% to 31.6%; 20 events) for the nonsurgical group 
ыÂӀЮΤΥЯШüШƣĲƚƣьЯШċШĬŔŉŉĲƖĲŰĦĲШŸŉШΝЮΤӖШыΦΡӖШ9fЯШҽΝΜЮΠӖШƣŸШ
13.8%). Thirty-day rates for ipsilateral ischemic stroke 
were 14.4% (14/97) in the surgical group and 2.0% (2/98) 
in the nonsurgical group, a difference of 12.4% (95% CI, 
4.9% to 19.9%)
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ESVS GUIDELINESτCNO W/ SXS

ÅSx CAROTID NEAR OCCLUSION (CNO)

Å262 ECST AND NASCET pts

Å16 total collapse distal ICA

Å246 partial collapse distal ICA

ÅNo decreased stroke--CEA vs BMT

ÅMeta-analysis

ÅCarotid Endart Trial Collaborists

Å@ 5 & 8 yrs

CNO=NO INTERVENTION
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ESVS GUIDELINESτFREE FLOATING THROMBUS

ÅFREE FLOATING THROMBUS (FFT)

ÅPOOR QUALITY DATA

ÅҧΩŘ ǎǘǊƻƪŜ ǿκ ǘƘǊƻƳōƻƭȅǎƛǎ

ÅDECISION  MAKING BASED UPON
Åprobable etiology (e.g., thrombophilia requiring AC)

Å whether patients had recurrent events on APRx or AC

Åinterval since TIA/stroke onset

Åsize of infarct

Åwhether FFT is located at the carotid bifurcation (accessible)

     or extends towards the skull base (less accessible).

ÅSerial DUS/CTA/MRA  to assess resolution/progression

FFT=AC +/- CEA/CAS
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SVS Recommendations--2021
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ESVS GUIDELINESτNEUROLOGICALLY UNSTABLE

ÅDEFINITION

ÅmRS җ о

Å> 1/3 MCA territory involved

ÅҨΨŘ [h/

ÅLarge infarctĄHIGHER RISKS of

ÅICH

ÅHemorrhagic transformation

ÅHyperperfusion

NO RECOMMENDATION
 FOR CAROTID OCCLUSION
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RESCUE-JAPAN-LIMIT
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SELECT-2
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ANGEL-ASPECT
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ALL THREE LARGE INFARCT RANDOMIZED TRIALS

ÅIMPROVED NEUROLOGIC STATUS @ 90D

ÅIN EXCHANGE FOR 

ÅINCREASED ICH

ÅINCREASED VASCULAR COMPLICATIONS

EXTRACRANIAL/INTRANCRANIAL INTERVENTION  AFTER LARGE STROKE
? BENEFIT
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ESVS GUIDELINESτCEA/CAS after THROMBOLYSIS

Å10-20% of Thombolysis pts have

 underlying ICA stenosis of 50-99%

ÅIntervention too soon after TT

 may lead to ICH or neck hematoma



Presenter name

Title

Date

ESVS GUIDELINESτTiming of CEA/CAS after 
THROMBOLYSIS
Å½ life of rtPAτ5 min and tenectaplaseτ24 min

ÅFibrinogen and plasminogen levels only revert back to Ó 80% 
baseline @ Ó 24h 

ÅrtPA increases circulating fibrin degration products to > 200ng/dl 
which increases BBB permeability leading to increased risk of ICH

ÅThus Heparin & antiplt should be held x 24h after TT

ÅRestarted only after f/u CT shows no hemorrhagic transformation



Presenter name

Title

Date

ESVS GUIDELINESτCEA/CAS after THROMBOLYSIS

ÅEarly CEA

Årapid neurological recovery (mRS 0-2)

Åinfarction area less than one third the MCA territory

Årecanalization of a previously occluded MCA mainstem on 

repeat CTA

Åipsilateral 50-99% stenosis

Åno evidence of parenchymal haemorrhage or significant 
brain edema
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ESVS GUIDELINESτCEA/CAS after THROMBOLYSIS

ÅContraindications for CEA

Åsevere persistent neurological deficit (mRS 3)

Åanticipated high surgical risk

Åparenchymal hemorrhage on CT

Åprevious radical neck dissection or radiotherapy
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ESVS GUIDELINESτTiming of CEA/CAS after 
THROMBOLYSIS
ÅA US National Inpatient Sample

ÅŷΨŘ Ǉƻǎǘ-op CVA and ICH if  performed early

ÅҨΩŘ ǘƻ ƭŜǾŜƭǎ ƛƴ ƴƻƴ-TT grp by 7 d

ÅUK National Vascular Registry reported 

ÅNo assoc b/t CEA timing after TT and procedural risks.

Å136 Meta-regression analyses of published data

ÅInverse relationship b/t the time interval between TT and CEA and 

the risk of peri-operative stroke/deathĄperforming CEA early after 

TT was associated with higher risks of peri-procedural stroke/ 

death.
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ESVS GUIDELINESτTIMING OF CEA/CAS after TT
Å Meta-regression analysis (Figure 7), peri-operative 

stroke/death was 13% when CEA was performed 

three days after TT completion and 10.6% after four 

days. The risk was predicted to reduce to within the 

currently accepted 6% threshold after six days had 

elapsed, suggesting that CEA should probably be 

deferred until six days after TT. 

In a Finnish study (n=128), the risk of recurrent stroke 

between TT and under going CEA was 5.5% when 

performed a median of four days after TT (range 0 -8)

This is lower than the predicted 10.6% risk associated 

with performing CEA four days after TT in the 

meta-regression analysis.
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ESVS GUIDELINESτTIMING OF CEA/CAS after TT
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ESVS GUIDELINESτTIMING OF CEA/CAS after MT
ÅMeta-ŀƴŀƭȅǎƛǎ ƻŦ р w/¢ΩǎĄ 2 fold improvement in functional outcome

Å10-20% of MT pts

ÅEmbolic MCA

ÅTandem ICA stenosis or occlusion 

ÅRx options

ÅSynchronous MT + CAS + AP rx

ÅSynchronous MT + CAS w/o AP rx

ÅSynchronous MT + PTA w/o stent or AP rx

ÅSynchronous MT +/- deferred CEA/CAS
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ÅTHROMBECTOMY in TANDEM OCCLUSIONS (TITAN)

ÅTANDEM LESIONS have previously been excluded from thrombectomy 
trials

ÅMR CLEAN, ESCAPE, REVASCAT, SWIFT PRIME, and EXTEND IA

Åaka HERMES Collaboration


