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Current best treatment for strokes apparent 
during or right after CEA, CAS,TCAR: Best 
diagnostic modalities and treatments; skills 

needed ?

Gert J de Borst
Department of Vascular surgery
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In the end……it is 
all about the 
beginning !

Periprocedural events dominate the 

long term clinical benefit of carotid 

stenting and endarterectomy

Procedural strokes (ICSS & ACST1)

Huibers A et al. EJVES 2016  

- Thrombo-embolism 12(45) 38 (62) 28 (56)

Timing of procedural stroke 

start procedure end procedure leave intervention-
room

patien t fu lly aw ake

Intra-procedural Post procedural

Procedure performed under general anaesthesia (symptom free interval)

start procedure end procedure leave in terven tion room

Intra-procedural Post procedural

Procedure performed under local anaesthesia
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Etiology of intra-procedural stroke

• Emboli
• unstable carotid plaque

• manipulation (stent, dissection, shunt insertion)
• cardiac emboli

• Air embolisation (shunt dysfunction)

• Hypoperfusion
• clamping, difficulty placing shunt, balloon dilation

• hypotension (baroreceptor)  

• Thrombus

• shunt / artery thrombosis
• secondary to hypotension

Etiology post-procedural stroke

• Emboli
• endarterectomized surface, intimal flap

• external carotid artery
• cardiac emboli

• Hypoperfusion

• Hyperperfusion

• Thrombus
- surface thrombosis

- disturbed haemostasis
- technical errors

Aim: to develop a treatment algorithm if an in-

hospital stroke occurred during or after CEA

• Delphi consensus study

• Multinational panel

• N=31

• Vascular surgeon or neurologist

• Expertise on stroke care

• 4 rounds
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Methods
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a) Perform diagnostics

b) Re-open the carotid

c) Wait and see

Methods

Response rate
Round 1: 100%
Round 2: 90%
Round 3: 87%
Round 4: 77%

Consensus rate =   80%

Results

Phase A

General

Ipsilateral

32% continu*
68% stop*

Contralateral

diagnostics

Local

Ipsilateral

36% continu*
64% stop*

Contralateral

diagnostics

Results

*Severe stroke: stop; mild stroke: continu

Phase A

General

Ipsilateral

32% continu*
68% stop*

Contralateral

diagnostics

Local

Ipsilateral

36% continu*
64% stop*

Contralateral

diagnostics

Phase B

General

Ipsilateral

continu
operation

Contralateral

continu
operation

Local

Ipsilateral

continu
operation

Contralateral

continu
operation

Results

*Severe stroke: stop; mild stroke: continu

Treatment decision tree

GA= general anesthesia;  LA= local anesthesia; IS= ipsilat stroke;  CS=contralat stroke; 

C = continue operation /  D = diagnostics

In CEA patients with stroke expedited diagnostics should be
performed initally in most phases.

In patients who experience an ipsilateral intra-operative
stroke following clamp release, immediate re-exploration of 
the index artery is recommended.

Conclusions
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Results

Phase E

Ipsilateral

Diagnostics

Contralateral

Diagnostics

Phase F

Ipsilateral

Diagnostics

Contralateral

Diagnostics

Results

Phase C

General

Ipsilateral

re-open 
carotid

Contralateral

Diagnostics

Local

Ipsilateral

re-open 
carotid

Contralateral

Diagnostics

Phase D

General

Ipsilateral*

Diagnostics
vs. 

re-ok

Contralateral

Diagnostics

Local

Ipsilateral*

Diagnostics
vs.

re-OK

Contralateral

Diagnostics


