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Anterograde vs. Retrograde Stenting
§Anterograde
–Address the primary/causative lesion
–Prevents distal emboli 
–Improve collateral restoration

§Retrograde
–Shorter angiographic times
–Open intracranial circulation first

Anterograde vs. Retrograde Stenting

Conclusion: Proximal stenting followed by distal thrombectomy compares 
favorably to other series in terms of outcomes and angiographic times 

Neurosurg Focus, 2017
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Anterograde vs. Retrograde Stenting
JNIS, 2018

The Buffalo Protocol for Tandem Occlusions 
(Carotid and Distal Embolization)

Anterograde Approach with 
UPFRONT stenting

The Buffalo Protocol – DAPT and Setup
• Dual Antiplatelet Regimen 

• Give aspirin 325 mg daily and load ticagrelor 180mg via NG or OG tube
• If NG or OG tube unable to be placed, give integrillin bolus (weight-based) – not preferred

• Setup
• Access: 8F femoral
• Guide catheter: Balloon guide catheter (Walrus, Q’Apel Medical, Fremont, CA)
• Select catheter: (5F Simmons Select catheter, Penumbra, Alameda, CA, USA)
• Guide wire: 0.035 Exchange or Advantage Glidewire (Terumo, Interventional, Somerset, NJ, 

USA)
• Carotid occlusion crossing carotid wire (Spartacore Guidewire or Abbott High-Torque Command 

Workhorse,  Abbott Vascular, Santa Clara, CA, USA)
• Angioplasty Balloon (Aviator Plus PTA Dilation Catheter, Cordis, Miami Lakes, FL, USA)
• Carotid Stent (Long length stent preferred) often 8x36 Wall

Walrus Balloon Guide for Carotid Stenting
• Allows flow reversal and 

protection from distal embolic 
showering when crossing the 
carotid lesion.

The Buffalo Protocol - Stepwise
1. Walrus Balloon-Guide Catheter is navigated to the common carotid artery proximal to the carotid

occlusion

2. BGC is inflated and catheter stopcock opened to create flow reversal
3. Carotid wire is navigated past the occlusion into true lumen in distal cervical or intracranial ICA
4. Angioplasty balloon is navigated into the proximal CCA

• Angioplasty conducted and “waisting” of the balloon will demonstrate location of “peak” stenosis
• Provides key area that needs to be stented

5. Carotid stent is deployed

6. Aggressiev Aspiration followed by BGC balloon deflation
7. Angiographic run after stent deployed
8. After repeat diagnostic run, if carotid artery is still occluded, angioplasty and stenting of more distal

carotid can be done until endovascular bypass and carotid/intracranial flow restored.
9. Guide is advanced past the stent and parked in distal cervico-petrous ICA.
10. Then distal intracranial clot is chased with preferred thrombectomy devices.

The Buffalo Protocol – Carotid Angioplasty
• Waisting of the angioplasty balloon during inflation demonstrates where the carotid artery is most stenotic/occluded.
• Provides central landing zone for carotid stent.

• “Waisting” (left) of balloon shows area of true stenosis
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Conclusions
• Tandem lesions are the most disabling category of LVO AIS.
• Intracranial occlusions with a acute carotid occlusion is the most aggressive extreme of 

a symptomatic carotid stenosis.
• Balloon guides allow for adequate reversal of flow providing distal embolic protection 

during crossing, angioplasty and stenting of the carotid lesion to prevent further distal
emboli.

• Post stenting the balloon guide can be rapidly advanced beyond the stenosis into distal
cervical ICA for intracranial revascularization with stent retriever, aspiration or both.

• At Buffalo, we favor an anterograde approach for tandem occlusions.

Thank You


