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Best Recipe for Success

1. Optimal peri-procedural medical management

2. Careful vascular access and groin management 

– avoidance of bleeding complications

3. A “tailored approach” to complex patients and 

lesions

1. Best and safest access to the carotid artery

2. Enlightened use of embolic protection

3. Appropriate stent selection



Best Recipe for Success

• Pre-procedure medical management

– DAPT with 600 mg Plavix load

– Statin load

• Intra-procedure medical management

– Appropriate anticoagulation (Bivalirudin?)

– Prompt treatment of hypotension

• Post-procedure medical management

– DAPT

– Appropriate management of hypertension (Avoidance of 

hyperperfusion syndrome)





Study Design

• Prospective, 

randomized open label 

study at 2 Italian sites

• 2 x 2 factorial design

• DW-MRI performed 24-

48 hours after 

procedure







Circ Cardiovasc Interv 2013



Bivalirudin During Carotid Stenting

• 10,560 procedures from CARE Registry 

analyzed

• May 2005 – March 2012

• Propensity matched analysis performed to 

obtain a balanced cohort of 3,555 treated 

with each anticoagulant

• Patients treated with Bivalirudin less likely to 

experience hematoma or bleeding 

complication requiring transfusion

Wayangankar SA, Circ Cardiovasc Interv 2013



Bivalirudin During Carotid Stenting

Heparin (n = 

3,555)

Bivalirudin (n = 

3,555)

OR (95% CI) P Value

Bleeding or 

Hematoma Requiring 

Transfusion

1.5% 0.9% 0.57 (0.36-0.89) 0.01

Intracerebral

Hemorrhage

0.2% 0.1% 0.62 (0.20-1.91) 0.41

Death/MI/Stroke 2.7% 2.1% 0.78 (0.58-1.06) 0.11

Wayangankar SA, Circ Cardiovasc Interv 2013





Prompt Treatment of Hypotension

• Hypotension is common during CAS due to 

stretch of carotid baroreceptor – may be 

profound

• Associated with an increased risk of 

neurologic complications in some studies

– Micro-emboli less likely to be tolerated in the 

setting of hypotension

• Prompt reversal of hypotension necessary to 

minimize risk of complications



Optimal 

Blood Pressure Management

• Appropriate management of hypotension during 

and after procedure:

– Rapid correction of intra-procedure hypotension (IV bolus 

of norephinephrine – 5 -10 mcg)

– IV pressors for 12 – 24 hours post procedure to maintain 

adequate BP (phenylephrine best)

• Aggressive management of hypertension post 

procedure – minimize the risk of hyperperfusion 

syndrome



Vasopressor Use for Persistent 

Post CAS Hypotension

• Retrospective analysis of 623 CAS 

procedures

• CCU admission for significant hypotension 

requiring pressors in 6.7%

• 3 different pressors used: dopamine (DA), 

norepinephrine (NE), phenylephrine (PE)

• Shorter infusion time, shorter CCU stay, and 

fewer major adverse events with NE and PE 

compared to DA
Neurocritical Care 2007;7:232-7



Optimal Device Selection



The “Tailored Approach”

Definition: One approach does 

not fit all cases. Modification of 

the approach to “best fit” the 

clinical situation or patient 

anatomy



The Tailored Approach

Choice of…..

• Proximal versus distal embolic protection

• Open versus closed cell stent (or hybrid)

• Standard sheath/guide position versus guiding 

catheter from the arch

• Radial/brachial approach versus femoral 

The above considerations are not mutually exclusive



History

• 87 male with symptomatic right carotid artery 
stenosis. 

• Two 15min episodes of difficulty speaking, 
weakness, unsteady gait.

• Multiple co-morbidities: COPD, PAD, history 
of Lung CA, CAD, HTN

• 80- 99% RICA stenosis: PSV in excess of 640 
cm/sec, EDV of 330 cm/sec. 





The Complex Patient

• High risk features:  Age > 80, recently 

symptomatic, long, complex, severe 

stenosis

• Tailored approach:

– Proximal protection?

– Closed cell stent design







Carotid Stent Design and 

Outcomes

All Events
Total Population 

n/N           %

Symptomatic 

n/N          %

Asymptomatic

n/N          %

Closed 51/2242      2.3% 21/934    2.2% 30/1308    2.3%

Open 39/937        4.2% 27/383    7.0% 12/554      2.2%

Total 90/3179      2.8% 48/1317  3.6% 42/1862    2.3%

Open vs Closed Cell

Bosiers M et al Eur J Vasc Endovasc Surg 2007; 33:135-141

P = 0.005 P <0.0001 P = 1.00



Evolution of Closed Cell 

and Hybrid Carotid Stent Designs

Medtronic/Invatec Cristallo Ideale stent



Nitinol or ePTFE Membrane-Covered Stent Systems



Case History

• 81 year old female

• Severe CAD

• Symptomatic right carotid 
stenosis – small right 
hemispheric stroke two 
weeks prior 

• Carotid duplex evaluation:
– 80-99% RICA stenosis

– 40-59% LICA stenosis



Complex Anatomy

Vessel Tortuosity

• High risk features:  Age > 80, recently 

symptomatic, severe carotid tortuosity 

beyond lesion

• Tailored Approach:

– Proximal protection (MO.MA)

– Open cell stent



MO.MA

• Guiding sheath with 2 

anchoring balloons

– High system stability with good 

back up support

– Guidewire of choice

• Lesion crossing under 

protection

• No need for distal landing zone 

for EPD

• Any type and size of debris 

aspiration



• Open cell stent: 8mm 

– 6 mm x 3 cm 

tapered Acculink

• Positioned just 

beyond stenosis to 

minimize vessel 

straightening



Safe Access to the Carotid 

Arteries



Complex Anatomy

The Difficult Bovine Arch



Carotid Angiography

RICA Occlusion LICA Stenosis



Cerebral Angiography



Right Radial Artery Approach



Right Radial Artery Approach

• Vertebral catheter + 0.038”
angled Terumo glidewire into 

ECA

• 0.035” Amplatz superstiff 

guidewire

• 6Fr Shuttle sheath

• 8 mm x 3 cm Precise stent –

Angioguard EPD



Final



Radial Access for CAS

• Avoids excessive catheter manipulation in 

aortic arch in some cases

– Left carotid stenting in presence of difficult, 

bovine arch

– Right carotid stenting in presence of difficult Type 

2 or Type 3 arch

– Right carotid stenting when there is extensive 

atherosclerotic disease or calcification in arch



Final Thoughts

• The best recipe for success with carotid 

stenting involves:

– Meticulous attention to detail throughout the 

procedure

– Optimal peri-procedural medical management

– Modification of the approach or equipment to best fit 

the situation/anatomy


