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Can carotid intervention prevent 
dementia? 



What is dementia? 

• A decline in cognition involving one or more 

cognitive domains (learning and memory, language, 

executive function, complex attention, perceptual-

motor, social cognition) 

• The deficits must represent a decline from previous 

level of function and be severe enough to interfere 

with daily function and independence 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5), 2013 



Vascular lesions and Dementia 

Iadecola et al, Neuron 2013 Nov 20;80(4):844-66   



Carotid disease and cognitive function 

Johnston et al, Ann Intern Med  2004 
Poels et al,  J Cereb Blood Flow Metab 2008 

Decline of modified mini-Mental examination with LT ICA stenosis >75%) 

TCBF  on MRI was associated with worse information – processing speed, 
executive function and global cognition. However after correcting TCBF for brain 
volume these associations disappeared  



CIMT and cognitive function 

8208 participants / mean CIMT 0.73 ± 0.16 mm 

 Increase in CIMT was associated with worse performance on DWRT 
 Worse performance in TMT with greater CIMT and current alcohol use 

Suemoto et al, Atherosclerosis 2015 



Asymptomatic Carotid Stenosis and cognitive 
function 

Patients with B-ACS  and unilateral ACS showed significantly 

lower scores in all cognitive tests (phenomenic and categorical 

Verbal Fluency tests for the LT Brain  - Colored progressive 

matrices and Complex figure copy tests for the RT Brain) 

compared to those with no carotid stenosis  

 

B-ACS with LT impaired hemodynamic status (on TCD-based 

breath-holding index test) showed reduced phenomenic and 

categorical Verbal Fluency tests for the LT Brain compared to 

those with no carotid stenosis 

 

B-ACS with RT impaired hemodynamic status (on TCD-based 

breath-holding index test) showed reduced Colored progressive 

matrices and Complex figure copy tests for the RT Brain 

compared to those with no carotid stenosis 

 
Balucani et al, Neurology 2012 



What are the causes? 

   

Haemodynamic changes because of severe carotid 
stenosis, embolisation from carotid plaque or 
both? 

Arguably by restoration of normal blood flow to 
the brain it will regain its normal function. 

 

 

 



Carotid intervention and cognitive 
function 

  early performance of carotid intervention in suitable 

asymptomatic patients may reduce the incidence of 

associated cognitive dysfunction 



Conflicting results 

Cognitive improvement after CEA 

Fearn et al, Eur J Vasc Endovasc Surg 2003 



Conflicting results 

Cognitive improvement after CAS 

Lin et al, Stroke 2011 



Conflicting results 

NO improvement after CEA 

Aleksic et al, Eur J Vasc Endovasc Surg 2006 



Conflicting results 

Cognitive function worsened 

Gossetti et al, Acta Chir Belg 2007 
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Systematic review 

Paraskevas K, Lazaridis C, Andrews  CM, Veith F, 
Giannoukas AD. EJVES 2014;47:221-31 

Cognitive function after 
CEA vs CAS 

13 eligible studies 
(1999-2012) 

403 CEAs/368 CAS 







Limitations 

1. Small sample size of most studies 

 

2. Heterogeneity in definition 

 

3. Heterogeneity in type of tests used to assess cognitive 
functions 

 

4. Heterogeneity in time of assessment 

 

5. Heterogeneity in patient inclusion  

      (symptomatic and/or asymptomatic) 

Paraskevas K, Lazaridis C, Andrews  CM, Veith F, 
Giannoukas AD. EJVES 2014;47:221-31 



Systematic review 2 

Plessers et al, Cerebrovasc Dis Extra 2014 



Systematic review 2 

Plessers et al, Cerebrovasc Dis Extra 2014 

 
 Both improvement and deterioration in cognitive function 

can be observed following CEA or CAS 
 

 Methodological variability and heterogeneity in patient 
selection, control group, timing of examination, testing and 
outcomes 
 

 Future studies are needed with consistent methodology 
 



New data from China 
579 pts with cerebral lacunar infarction and carotid artery stenosis for whom 

CAS was indicated vs matched control group of 552 healthy individuals 

 CAS was associated with significantly improved cognitive function in cerebral 
lacunar infarction patients with severe stenosis 



Brain infractions and cognitive function 

Kuliha et al, Br J Surg 2015 

Randomized trial 



Trying to overcome selection bias… 

Qu et al, J Vasc Surg 2015 



Time matters… 

 Too short intervals may 

not be sufficient to 

detect neurocognitive 

changes 

Qu et al, J Vasc Surg 2015 



Carotid interventions and 
dementia 



Seeking for answers… 

patients with impaired baseline perfusion might 
constitute a vulnerable population that may 
improve 

stroke patients could have fewer benefits of 
revascularization due to more permanent brain 
damage 



Conclusion 

While severe carotid stenosis  appears to cause 

 cognitive impairment in respect to the effects of 

 CAS vs. CEA there is : 
 

 Marked inconsistency in the literature 
 

 Mixed and heterogeneous results 
 

Future studies are needed 
 

 Standardization of neuropsychological testing 
 

 Standardization of follow-up timing  
 

 Incorporation of neuroimaging 



Thanks for the attention 
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