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ASYMPTOMATIC SYMPTOMATIC



INDICATIONS FOR INVASIVE TREATMENT IN sCAD



INDICATIONS FOR INVASIVE TREATMENT IN aCAD
(life exectancy > 5 years)

- Stenosis >60%

and 

- Progressive stenosis
- Hystory of controlateral stroke
- Ipsilateral silent stroke (MRI)
- Impaired flow reserve (controlateral occlusion)
- Suspicious plaque morphology



INDICATIONS FOR CAS IN aCAD

- Restenosis after carotid endoarterectomy
- Controlateral carotid artery occlusion
- Hostile neck (radiation, surgery)
- (Tandem stenosis) – relative indication
- Severe anticoagulation regimen (recent coronary stent)
- General medical controindications to CEA
- aCAD and planned CABG surgery (?)





RELATIVE CONTRAINDICATIONS TO CAS IN aCAD

- Hostile arch
- Complex femoral access
- Echolucent plaque (double layer stent?)
- Apparent local thrombus formation
- Non-responder to antiplatelet therapy





ASYMPTOMATIC PATIENTS: peri-operative stroke/death
CAS is associated with significantly higher rates of “any stroke” compared to CEA



SYMPTOMATIC PATIENTS: peri-operative stroke/death
CAS is associated with significantly higher rates of “any stroke”, “death/stroke”, and “death/stroke/MI



CHARACTERISTIC OF PERI-OPERATIVE STROKE

CAS
- 94% are ischemic with 6% being 

due to ICH
- 91% are ipsilateral
- 9% controlateral/vertebrobasilar
- Risk of immediate stroke 4.7%
- Delayed stroke 2.5%

CEA
- 86% are ischemic with 14% being 

due to ICH
- 93% are ipsilateral
- 7% controlateral/vertebrobasilar
- Risk of immediate stroke 1.9%
- Delayed stroke 2%



FACTOR ASSOCIATED WITH INCREASED 30 DAY DEATH/STROKE

- AGE: threshold of 70 years was statistically significant

- GENDER: significantly higher after CAS in women (5.5% vs 2.2% for CEA)

- OPERATING IN THE FIRST 14 DAYS AFTER SYMPTOMS ONSET: 
- when CAS performed less than 7 days after symptoms onset 9.4%( vs 2.8% for CEA)         
- when CAS performed between 8-14 days after 8.1% (vs 3.4% for CEA)

- PRE-EXISTING CORONARY ARTERY DISEASE (CHD):
- significantly higher after CAS in patient >75 years.  

- LESION CHARACTERISTICS:
- Sequential lesions and remote lesions extending beyond the bulb, 

plaque length >13 mm

- EXTENSIVE WMLs ON PRE-OPERATIVE MRI:
- in patients  with ARWMC >/ CAS should be avoid

- CAS TECHNIQUE: open cell stents and post-dilatation, number of stents

- ANNUAL CAS VOLUME OF PERFORMING SPECIALIST



NEW ISCHEMIC WMLs AFTER CEA/CAS

LATE STROKE

New WMLs were signifcantly more common after CAS and may be associated with 
higher rates of late stroke/TIA.
No evidence that new WMLs predispose to cognitive impairment



RESTENOSIS AFTER CEA/CAS
Restenoses were more common after CAS (prevalence of restenosis >70% was 5.8% for CEA and 
10.0% for CAS), but did not increase late ipsilateral stroke.
CEA was associated with a small but significant increase in stroke ispilateral to 70-99% restenosis

The crude risky of 
ispilateral stroke in 
CAS patients with 
70%-99% restenosis 
was 1.2% vs 2.28% in 
patients with 0%-69% 
restenosis.

The crude risky of 
ispilateral stroke in 
CEA patients with 
70%-99% restenosis 
was 4.7% vs 1.6% in 
patients with 0%-69% 
restenosis.



CAS IS ALREADY A  FACT!



GERMAN REGISTRY



COMPLICAYION RATES aCAD BESIDES STROKE

CEA
- Neck hematoma requiring exploration 2.2%
- Cranial nerve injury                                  5.4%
- MI                                                                0.3%
- Treatment for hypertension                    6.1%
- Treatment for hypotension                     4.2%
- Treatment for bradicardia 1.0%

CAS
- Neck hematoma requiring exploration 0.8%
- Cranial nerve injury                                  0.5%
- MI                                                               0.1%
- Treatment for hypertension                   1.4%
- Treatment for hypotension                  10.5%
- Treatment for bradicardia 4.2%



Health-Related Quality of Life after Carotid Stenting versus

Carotid Endarterectomy: Results from CREST (Carotid

Revascularization Endarterectomy Versus Stenting Trial)
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Abstract

Objectives—To compare health-related quality of life (HRQOL) outcomes in patients treated

with carotid artery stenting (CAS) versus carotid endarterectomy (CEA).
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Background—In CREST, the largest randomized trial of carotid revascularization to date, there

was no significant difference in the primary composite endpoint but rates of stroke and MI

differed between CAS and CEA. To help guide individualized clinical decision-making, we

compared HRQOL among patients enrolled in CREST. We also performed exploratory analyses to

evaluate the association between periprocedural complications and HRQOL.

Methods—We measured HRQOL at baseline, and after 2-weeks, 1-month, and 1-year among

2502 patients randomized to either CAS or CEA in CREST. HRQOL was assessed using the

Medical Outcomes Study Short-Form 36 (SF-36) and 6 disease-specific scales designed to study

HRQOL in patients undergoing carotid revascularization.

Results—At both 2-weeks and 1-month, CAS patients had better outcomes for multiple

components of the SF-36, with large differences for role physical function, pain, and the physical

component summary scale (all p<0.01). On the disease-specific scales, CAS patients reported less

difficulty with driving, eating/swallowing, neck pain, and headaches but more difficulty with

walking and leg pain (all p<0.05). However, by 1 year there were no differences in any HRQOL

measure between CAS and CEA. In the exploratory analyses, periprocedural stroke was associated

with poorer 1-year HRQOL across all SF-36 domains, but periprocedural MI or cranial nerve

palsy were not.

Conclusions—Among patients undergoing carotid revascularization, CAS is associated with

better HRQOL during the early recovery period as compared with CEA—particularly with regard

to physical limitations and pain—but these differences diminish over time and are not evident after

1-year. Although CAS and CEA are associated with similar overall HRQOL at 1-year, event-

specific analyses confirm that stroke has a greater and more sustained impact on HRQOL than MI.

Keywords

carotid stenosis; quality of life; carotid stenting; carotid endarterectomy; stroke

Carotid endarterectomy (CEA) plus medical management of modifiable risk factors is an

established approach for primary and secondary stroke prevention for patients with

significant carotid atherosclerosis (1–4). Some patients, however, are considered poor

candidates for surgical revascularization due to anatomic complexity or medical

comorbidities, and adverse outcomes occur more frequently in these individuals ( 5). Carotid

artery stenting (CAS) was therefore developed as a less invasive option for carotid

revascularization. The results of clinical trials of CAS have varied with several finding

acceptable rates of safety and efficacy (6–11), but others reporting higher rates of adverse

events as compared with CEA (12–14). As a result, the U.S. Food and Drug Administration

continues to restrict the indications for CAS to patients at high surgical risk.

The Carotid Revascularization Endarterectomy versus Stenting Trial (CREST) recently

compared CAS and CEA in patients at low risk of surgical complications and found no

difference in the primary composite endpoint of stroke, myocardial infarction (MI), or death

during the periprocedural period, or ipsilateral stroke within 4 years ( 15). Individual

endpoints, however, varied between treatment groups with patients assigned to CAS having

higher rates of stroke and those assigned to CEA having higher rates of MI. These

differences in risk of periprocedural stroke and MI between the two treatment groups in

CREST have led to considerable debate regarding the optimal treatment strategy for patients

undergoing carotid revascularization (16–19).

In light of this ongoing controversy, evaluation of health-related quality of life (HRQOL)

may help further inform individualized clinical decision-making for patients undergoing

carotid revascularization. Prior studies have suggested less impairment during the early

recovery period after CAS as compared with CEA, but these differences were brief and
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60% of treatment performed for aCAD

CEA is performed 10 times more than CAS



According to ESC guidelines and real world data, CAS is a reliable alternative 
to CEA in selected patients with CAD

There are a number of scenario that should be primarily treated by CAS 

Patients should undergo informed consent – in an unbiased fashion – about
all types of complications

- Perioperative death/stroke was significantly higher after CAS, especially in 
symptomatic patients

- At nine years, late ispilateral stroke rates were about 4% from both CEA 
and CAS

- Complications beyond stroke

CONCLUSIONS - I



To improve the 10 year survival, peri-operative stroke/MI must 
be prevented delivering better risk factors control and BMT

Reducing procedural death/stroke after CAS might be achieved
through emerging CAS technologies, but improved CAS 
selection is essential, preferentially performing CEA in:

- Symptomatic patients aged >70 years

- Interventions less tha 14 days from symptoms onset

- Situations where stroke risk after CAS is higher

CONCLUSIONS - II


