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Medical Decision Making
• Patients with extracranial carotid stenosis have increased 

overall risk of cardiovascular events.
- Only ~20% of ischemic strokes are due to carotid disease.
- About 15% of strokes are preceded by a TIA.
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Medical Therapy
• Best Medical Therapy (BMT)

– Risk factor modification
• HTN - JNC8 guidelines.
• Diabetic control - A1c < 7%.
• Antiplatelet therapy - typically aspirin therapy.
• High intensity statin therapy:

 Lipitor (40 or 80mg) or Crestor (20 or 40mg)
• Smoking cessation
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Medical Therapy
Risk factor modification:

● HTN
- Exception: aggressive reduction in first 24 hrs after acute stroke 

should be avoided to optimize cerebral perfusion pressure.
● Diabetic control

- Optimal control is <7% A1c. 
- Several studies have shown “tighter” control with <6.5% or <6% has 

no benefit and may be associated with adverse effects.
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Medical Therapy
Risk factor modification:

● Statin therapy
- Many meta-analyses have shown reduction of stroke risk with LDL < 

70.
- SPARCL trial:

- Lipitor 80 mg decreased stroke risk and overall cardiovascular 
event rates.

- Increased risk of hemorrhagic stroke.
● Smoking/alcohol cessation

- Any smoking and excessive alcohol consumption elevates risk.
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Medical Therapy
Risk factor modification:

● Antiplatelet therapy
- CAPRIE trial: showed statistically significant benefit of Plavix over aspirin, 

but may not be clinically beneficial (cost).
- MATCH trial: no benefit of DAPT but did increase bleeding risk.
- CHARISMA trial: no difference between monotherapy and DAPT.

● Metabolic Syndrome
- Increased waist circumference, triglycerides >150, HDL <50 (<40), fasting 

BGL >100, and BP above 135/85.
- Results in increased insulin resistance and risk for adverse cardiovascular 

events.
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Surgical Options
• Carotid endarterectomy (CEA)
• Transfemoral carotid artery stent (CAS)
• Transcarotid artery revascularization (TCAR)



Presenter name
Title
Date

Why operate?
• Prevention of stroke or further embolic events

– Symptomatic:
• Disruption of plaque with embolic phenomenon
• Includes both strokes and TIAs

– Asymptomatic:
• Quiescent plaques that may progress to 

”unstable” plaques
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Trial Results
Study Population Stroke 

Rate BMT
Stroke Rate
BMT + CEA Notes

NASCET Sx ≥70% 2 yr: 26%
5 yr: 28%

2 yr: 9%
5 yr: 13% CEA is beneficial for Sx ≥70%

NASCET Sx ≥50-69% 2 yr: 15%
5 yr: 22.2%

2 yr: 9%
5 yr: 15.7% CEA is beneficial for Sx ≥50%

ECST Sx 80-99%
(60-99% by NASCET) 3 yr: 20.6% 3 yr: 6.8% CEA is beneficial for Sx ≥60%

ACAS ASx ≥60% 5 yr: 11% 5 yr: 5.1% CEA is beneficial for ASx ≥60%

ACST ASx ≥60% 5 yr: 11.8% 5 yr: 6.4% CEA is beneficial for ASx ≥60,
benefit lasts >10 years
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When to operate?
• Asymptomatic – electively
• Symptomatic

- Depends on neurological deficits (based on NIH scale), cerebral hemorrhage, 
and <30% hemisphere involvement of stroke.

- Larger strokes (clinically, MRI) are more likely to suffer hemorrhagic 
transformation and less likely to be improved by early intervention.

- Early intervention warranted for patients with crescendo TIA or stroke in 
evolution (waxing and waning neurologic events) due to highly unstable 
plaque vs compromised intracranial collateral circulation
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Who Benefits?
• Increasing age

- ARR in ipsilateral stroke at 5 years conferred by CEA in patients with 50-99% 
stenosis
 Age <65: 5.6%
 Age 65-75: 8.6%
 Age >75: 19.2%

- NASCET
 ARR in ipsilateral stroke at 2 years in age >75 with 70-99% stenosis was 

28.9%
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Who Benefits?
• Patient sex

- Males see greater benefit than females (ARR of 11% vs 2.8%)

• Presenting symptoms
- ARR at 5 years with CEA
 Stroke – 18%
 TIA – 15%
 Retinal ischemic sx – 5%

• Comorbidities
- Number of risk factors had no influence on CEA outcomes
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Operative Considerations
• Life expectancy: 

- NASCET, ECST, ACAS all enrolled patients w/ 5 yrs life expectancy.
 Sx studies showed events occurred within 1-3 months of initial onset.
 ASx studies showed decreased rates at 5 years.

• Functional status:
- Baseline level of function sufficient that a further event would result in serious 

deterioration in functional/cognitive ability.
- Informed consent becomes very important for patients with dense 

hemispheric deficits who may not benefit from further intervention, or 
patients with mild/moderate dementia or functional limitations.
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Operative Considerations
• Cardiac status:

- Up to 50% of patients who undergo CEA have CAD
- 2014 AHA Guidelines

 Consider CEA in selected asymptomatic patients who have a 70-99% stenosis if 
risk of perioperative stroke/MI or death is <3%

- In Sx patients, clinical risk assessment alone is sufficient:
 Stress testing reserved for active angina, new EKG changes, new CHF.

- In ASx patients, a full cardiac risk stratification including evaluation for subclinical CAD 
should be strongly considered.

• Renal Insufficiency:
- Moderate/severe CKD reduces life expectancy and is associated with increased 

complication rates after CEA and CAS. 
- Worsens plaque stability and is an independent risk factor for stroke.
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 CEA

 CAS

 TCAR
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Carotid Endarterectomy
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Transfemoral Carotid Artery Stenting (CAS)
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Indications for CAS

Presenter Notes
Presentation Notes
These factors increase the complication risk after these procedures.Remember, CREST showed increased stroke rates with CAS, increased MI with CEA, and trend towards increased death with CAS. Quality of life analysis afterwards showed greater impact in those with perioperative stroke than MI.10 year follow up for CREST showed late stroke and/or death rate favored CEA over CAS.
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CAS - Considerations
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CAS – Concept Visualization
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CAS
Landmark RCT comparing CAS to CEA:

1. SAPPHIRE: ≥50% Sx, ≥80% ASx; CAS was non-inferior to CEA @ 1 and 3 years 
(stroke, death, MI)

2. EVA-3S: >60% Sx; worse perioperative stroke/death with CAS (many issues 
with study though).

3. SPACE: ≥70% Sx; higher risk of perioperative adverse events with CAS.
4. ICSS: >50% Sx; long-term risk of disabling stroke was similar.
5. CREST: ≥70% Sx or ASx, or Sx ≥50%; CAS was non-inferior to CEA.
6. ACT-1: >80% ASx; CAS was non-inferior to CEA.
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Transcarotid Artery Revascularization (TCAR)
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TCAR – Concept Visualization
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TCAR – Concept Visualization
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• INSERT PICTURE FROM RUTHERFORD FOR 
TCAR
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Indications for TCAR
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TCAR Considerations
• Anatomy

- Distance ≥ 5 cm “access to lesion” length.
- Diameter ≥ 6 mm CCA.
- Ensure CCA is “free of significant disease.”

• Lesion
- No acute or floating thrombus.
- < ⅔ circumference calcium, no large “rocks.”
- No long-segment distal ICA disease.
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TCAR Considerations
• DAPT: 

- Optimal: >72 hours prior to procedure
 Aspirin 75-325 mg daily
 Plavix 75 mg daily

- Urgent: <72 hours but at least 4 hours prior to procedure
 Aspirin 650 mg
 Plavix 300-600 mg
 Daily dosing afterwards

- Alternatives: Brilinta 90 mg (180 mg) and Effient 10 mg (60 mg)
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Complications
• MI

– Responsible for 25-50% of all perioperative deaths 
after CEA

– Occurs in 1.6 – 17% (depending on how it is defined)
• Anemia requiring transfusion is associated with increased 

mortality and 30 day risk of MI
– Fourth level

» Fifth level
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Complications – CEA 
• Cranial Nerve Injury
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Complications
• Hyperperfusion Syndrome

– Typically occurs if patient had bilateral severe stenosis and contralateral 
side had already been revascularized

– Symptoms and signs: severe headache, seizures, intracerebral hemorrhagic 
stroke.

– Mortality can be as high as 75-100%.
– Pathology: increased regional cerebral blood flow 2/2 disordered 

intracerebral autoregulation after revascularization.
– Risk factors: systemic HTN, contralateral ICA occlusion/severe stenosis.
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Complications
• Perioperative stroke
• Three broad categories: 
 Perioperative arterial thrombosis/embolization 
 Cerebral ischemia during clamping (watershed)
 Intracerebral hemorrhage
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TCAR vs CEA VQI

Presenter Notes
Presentation Notes
TCAR is associated with shorter LOS (<1 day), decreased CN injury, decreased MI rates, and decreased operative time.
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TCAR vs CAS VQI
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Follow up
• Post Op Duplex

 1 month, 6 months, yearly
 Restenosis after CEA in 5-22%; symptomatic in only 3% 
 Within 2 years  intimal hyperplasia
 > 2 years  atherosclerosis 

• Lipid lowering therapy
• Decreasing low-density lipoprotein (LDL) cholesterol by 1 mmol/L reduces the 5-

year risk of stroke by approximately 25%
• Meta-Analysis of 26 Randomized trials with  > 90,000 patients

• Each 10% reduction in LDL reduced the risk of all strokes by 15.6%
• Each 10% reduction in LDL reduced the carotid intima-media thickness (IMT) by 

0.73% per year
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Thank you!
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Questions
• With the addition of statins, is there any 

controversy or question about whether carotid 
surgery is still relevant for asymptomatic 
patients?

• What ongoing trials are evaluating best medical 
therapy vs carotid intervention?
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