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Stroke Incidence
• 795,000 Strokes per year in U.S.
• 185,000 are recurrent
• 1/3 of all major strokes result in death.
• 1/3 lead to a major functional deficit; leading cause of long 

term disability.
• Estimated 8% of all strokes are thought to be secondary to 

carotid stenosis, and 3.5% to carotid occlusion.
• Annual cost to treat; $70 billion – expected to rise to $138 

billion by 2030.
CDC.Gov 2019



Embolic Stroke
• No accepted treatment options or preventive measures prior 

to the 1950’s.

C Miller Fisher

Occlusion of the Internal Carotid Artery
Stroke 1951

“One day surgeons may even devise a way to 
remove the offending plaque and thereby prevent 
stroke”

CDC.Gov 2019



Carotid reconstruction

• DeBakey, 8/7/53, first successful CEA (53 yr 
old man with TIA)



“Act before disease has gained 
strength”

Publius Ovidium Naso
Roman Poet



WE HAVE TO FIND THIS PLAQUE 
BEFORE IT FINDS OUR PATIENT’S 

BRAIN



CEA boom
§ Rates of CEA rise dramatically through the 

1980’s.
§ Wide variation in training and surgical ability.

§ Studies demonstrated high complication 
rates
§ 20% major morbidity.
§ Rand corp study suggests 30% inappropriate



Carotid Endarterectomy

• Henry J. M. Barnett, MD
• 20/20 Interview
• “Carotid endarterectomy is 

a procedure of no clinical 
value and should be 
legislated out of existence” 



Asymptomatic Carotid disease
• ACAS (Asymptomatic Carotid Atherosclerosis Study)

– North America
– 1662 patients studied between 1987 -93
– 5 year risk of ipsilateral stroke, perioperative stroke, or death

• 5.1 % in the endarterectomy group
• 11.0 % in the medically managed group

• ACST (Asymptomatic Carotid Surgery Trial)
– European study with 3120 patients between 1993 – 2003
– 5 year risk of stroke or perioperative death

• 6.4 % in the endarterectomy group
• 11.8 % in the medically managed group



CEA rates



Asymptomatic Carotid disease

What was the ’real benefit’ associated with 
endarterectomy based on ACAS data?

• 19 CEA necessary to prevent 1 CVA.
• No other RCT for comparison



Revascularization in Asymptomatic
Carotid Stenosis

o 130,000 CEAs in the US in 1995
o Medicare patients 2004-2006

o 88% of carotid endarterectomies were for 
asymptomatic patients

o 87% of carotid artery stenting procedures were for 
asymptomatic patients



Society recommendations for asymptomatic carotid stenosis

The committee recommends CEA as the first-line treatment for most 
symptomatic patients with stenosis of 50% to 99% and asymptomatic 
patients with stenosis of 60% to 99%. The perioperative risk of stroke and 
death in asymptomatic patients must be <3% to ensure benefit for the 
patient

… the presence of one or more clinical and/or imaging 
features such as silent infarction on CT/MRI, stenosis progression, large 
plaque area, large juxta-luminal black area (JBA) on computerized plaque 
analysis, plaque echolucency, intra-plaque haemorrhage on MRI, impaired 
cerebral vascular reserve (CVR), and spontaneous embolisation on 
transcranial Doppler (TCD) monitoring, might be useful for selecting 
“higher-risk for stroke” patients for revascularisation

SVS

ESVS



Society recommendations for asymptomatic carotid stenosis

SVS

Of 28 guidelines with asymptomatic carotid artery stenosis procedural 
recommendations, 24 (86%) endorsed CEA (recommended it should or 
may be provided) for ≈50% to 99% average-surgical-risk 
asymptomatic carotid artery stenosis, 17 (61%) endorsed CAS, 8 
(29%) opposed CAS, and 1 (4%) endorsed medical treatment alone.



Anne L Abbott, MD

Australian neurologist
Melbourne

Prolific author, and recent winner
of the Maddox award





Best Medical therapy

Abbott, et al JVS 2020



What is ‘maximal medical 
therapy’?

o Hypertension – SBP goal of 140 mmHg or less
o Dyslipidemia – LDL less than 70 mg/dl with statin tx
o Diabetes – Hgb A1c <7
o Obesity – structured weight loss and BMI < 25
o Tobacco abstinence
o ‘Lifestyle  coaching’ – exercise, healthy eating habits
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• 1/3 of all major strokes result in death.
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§ 1469 patients followed over 5 years with >50% ICA stenosis
§ Stroke incidence 17%
§ 5.2% with annual rate of progression
§ Statistically significant risk factors for CVA

§ Rate of progression
§ DM
§ Degree of stenosis
§ HTN
§ Prior contralateral symptoms



What is ‘maximal medical 
therapy’?

§ 3382 pts with CVA over 10 year period
§ 7% of CVA associated with hemodynamically 

significant carotid disease
§ ½ statin  ½ asa
§ 35% CVA occurred while patient taking both statin 

and asa



What is ‘maximal medical 
therapy’?

§ >30,000 patients – Compared ACS >70% with matched controls
§ TIA 3.5  versus 1.6%
§ Non-fatal CVA 2.6  versus 1.7%
§ Death/MI/CVA 6.0  versus 4.2%

“Prior cerebral ischemic event is the most powerful predictor of stroke.”



§ Prospective, population based study, with meta-analysis of 
publications of ACS and CVA between 2002 – 17.

§ 2178 pts with ACS that suffered a TIA or stroke
§ Stroke risk increased with the degree of stenosis

§ 5yr  stroke risk 18.3 with critical stenosis 
§ “…the benefit of endarterectomy might be underestimated in 

patients with severe stenosis.”
§ 23 of 56 studies stratified results based on degree of stenosis –

”…stroke risk was linearly associated with degree of ipsilateral 
stenosis.”

Neurology, 2021



What is ‘maximal medical 
therapy’?

§ “…the stroke risk being less than 5% after 5 years on contemporary 
medical therapy for patients with moderate stenosis, but 
approximately 15% in patients with severe stenosis. The strong 
association between the degree of asymptomatic carotid artery 
stenosis and ipsilateral stroke risk fits well with the proposed 
synergistic effect of flow reduction and embolisation in the 
pathogenesis of stroke distal to the carotid plaque.”

Neurology, 2021





Real world



BMT - compliance





How should we determine 
outcome?

o Is risk of stroke the only parameter that should be 
assessed?

o What are the sequelae of chronic cerebral 
hypoperfusion?

o Should we be looking at this in a broader sense?
o How to determine clinical improvement when 

outcomes are less clearly defined.



Non Stroke related benefits with restored perfusion

• 50% of pts with CAS had impairment in 2/9 neuropsychiatric domains
The remainder trended towards improvement

• Decreased vasomotor reactivity associated with increasing degree of stenosis
Diminished cerebrovascular reserve improves with revascularization



RECOMMENDATIONS FOR ASX CAROTID 
STENOSIS 

o HIGH GRADE LESIONS (80-99%)
o PROGRESSION OF DISEASE
o VULNERABLE PLAQUE

o PLAQUE AREA >80
o JUXTA-LUMINAL BLACK AREA > 8 cm²

o CONTRALATERAL CVA or OCCLUSION (↓ CV RESERVE)
o MULTIPLE TCD “HITS”
o MULTIPLE ULCERATIONS



Conclusions
o Asymptomatic, critical carotid artery stenosis is associated with a 3 – 5%  

annual stroke risk.
o Perioperative complication rates associated with CEA/TCAR are 1 – 2%.
o Indications for intervention in moderate CAS are less clear, and best 

medical therapy is an appropriate treatment option.
o Multiple factors, in addition to degree of stenosis, need to be taken into 

account before recommending repair.
o As treatment evolves, so do indications for intervention.
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