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Objectives

Review current indications for endovascular thrombectomy

Recognize the role for endovascular treatment in expanded settings of:

–large core infarcts

–basilar occlusion

–low NIHSS, with large penumbra

–distal vessel occlusion

Discuss the role of AI and workflow optimization in acute ischemic 

stroke



Stroke Progression

Biomedicines. 2022;10:2561.



Thrombectomy basics

Penumbrainc.com



J Korean Neurosurg Soc 2024; 67: 397-410.



Current AHA/ASA Guidelines

2015: ICA/M1, within 6 hrs, NIHSS >6, ASPECT >6

–Improved mRS 90days, no significant safety concerns

–Class I Level A

2018: within 24hrs if core-penumbra mismatch

Stroke. 2015; 46:3020-34.
Stroke. 2018; 49:e46-99.



J Korean Neurosurg Soc 2024; 67: 397-410.



Modified Rankin Scale (mRS)

Stroke. 2021;52:3054–3062



Hemorrhage Classifications

Heidelberg Classification

–A: HI1 scattered petechiae

–B: HI2 confluent petechiae

–C: PH1 <30% infarct, no mass effect

–D: PH2 >30% infarct + mass effect

ECASSIII

–sICH: any hemorrhage associated with >4pt increase in 

NIHSS or death

SITS-MOST

–sICH: PH2 at 22-36hrs associated with >4pt increase in 

NIHSS or death

Stroke. 2015;46:2981–2986
N Engl J Med 2008; 359:1317-1329
Lancet 2007;369:275-282



Thrombectomy for Large Core
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Thrombectomy for Large Core

6 RCTs enrolled large core infarcts

ICA, M1 occlusions

Within 24 hrs of LSW

Core size by CT ASPECT, CT Perfusion, MRI 

Outcomes: mRS, sICH, mortality



Stroke. 2016;47:2553–2558

ASPECT scoring

C – Caudate

 I – Insular ribbon

 IC – Internal Capsule

L – Lentiform

M1 – Anterior MCA Cortex

M2 – MCA cortex lateral to the insular 

ribbon

M3 – Posterior MCA cortex

M4 – Anterior MCA superior territory

M5 – Lateral MCA superior territory

M6 – Posterior MCA superior territory



CTP Core-Penumbra Imaging (RAPID)



MRI Core Imaging

Frontiers Neurol. 2014;5(35):1-7



Thrombectomy for Large Core

Stroke Vasc Interv Neurol. 2025;5:e001581.



Despite increased hemorrhage rates

Benefit of thrombectomy for large core 

infarcts, up to 24hrs

Stroke Vasc Interv Neurol. 2025;5:e001581.



Basilar Artery Thrombectomy
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Basilar thrombectomy

International Journal of Stroke. 2021;17(7):714-722.
neupsykey.com/part-iv-acute-stroke-procedures-5/



pcASPECT

Journal of Stroke 2023;25(1):55-71.



Basilar occlusion

Stroke Vasc Interv Neurol. 2023;3:e000885.



Basilar occlusion

Despite increased 

hemorrhage rates

Benefit of thrombectomy 

for basilar occlusion, up to 

24 hrs

Stroke Vasc Interv Neurol. 2023;3:e000885.



Thrombectomy for low NIHSS
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Low NIHSS

Clinical equipoise NIHSS 0-5 with LVO

Disability can be severe (HH, aphasia) or mild (face, arm, leg all mild)

Spontaneous recanalization

Some, but not all patients deteriorate

MT risks include vessel injury and distal embolism to new territories

endolowtrial.com (NCT04167527) 
Int J Stroke. 2023;18:1255-59. MOSTE (NCT03796468)

MOSTE
MinOr Stroke Therapy Evaluation



Distal Vessel Occlusion Thrombectomy
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DMVO
Clinical Trials

Frontiers 2023. 1242961



Why not chase all DMVOs?

Distal: longer course = less stable system/more tugging forces

Medium: Thinner arterial walls = increased risk of dissection

Tortuous: more twists/turns = higher risk of tearing perforator 

branches

Together: increased risks of vasospasm, dissection, perforation

+/- General anesthesia risks

Smaller at-risk tissue volume = less potential benefit



Distal medium vessel occlusions (DMVO)

DISTAL: within 6hrs or 24hrs if mismatch, NIHSS >4 or clearly disabling

–543 pts M2 (co or nondom)-M4, A1-3, P1-3 (2/3 were MCA)

–NS mRS 90d, NS mortality, but sICH 5.9% MT vs 2.6%

ESCAPE-MeVO: within 12 hrs, NIHSS >5 or >3 if clearly disabling

–530pts M2-3, A2-4, P2-3 (85% were MCA)

–NS mRS 90d, but mortality 13.3% MT vs 8.4%, and sICH 5.4% MT vs 2.2%

NEJM. 2025; DOI: 10.1056/NEJMoa2408954.
NEJM. 2025; DOI: 10.1056/NEJMoa2411668.

DUSK x x x x x x x xDUSK



Direct to Angio
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Direct to angio

Transfer direct to angiosuite 
(rather than ER) reduces time to 
reperfusion by 30-40 minutes

Delay AvoIding Primary Evaluation 
for ThRombectomy of Acute StrokE
Patients with Large Vessel 
OCclusion in the Angiography SuiTe
(DIRECT) Trial

usa.philips.com
pcori.org



Artificial Intelligence



AI Platforms



Summary: Expanding Thrombectomy

Benefit for large core infarcts, despite increased hemorrhage

Benefit for basilar artery occlusion, despite increased hemorrhage

Ongoing investigation for low NIHSS

No benefit yet for distal MVOs, with increased hemorrhage *2 of 5 trials

Direct to Angio protocols save time, ongoing trials for safety/efficacy



Stroke Thrombectomy

J Am Coll Cardiol Intv. 2020 Jul, 13 (14) 1683–1696

Aspiration (ADAPT) Stent retriever Combination (Solumbra)




