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Thrombectomy
(blood clot removal)

CORE
• Death neurons
• Incurable if 

reperfusion

PENUMBRA
• Ischemic neurons
• Loss of function
• Salvagable if 

reperfusion



Key question: Is the Penumbra big enough to 
be rescued?

Time Clock VS. Tissue Clock

Restricted toTime Restricted to the presence of 

penumbral tissue

4. When treatment is initiated beyond 6 hours from 
symptom onset, the effectiveness of endovascular 
therapy is uncertain for patients with acute ischemic 
stroke who have causative occlusion of the ICA or 
proximal MCA (M1) (Class IIb; Level of Evidence C). 

ASA 2015 ASA 2018



Perfusion Images
with many variables but did
not prove benefits in clinical

trials

RAPID
estimates the CORE and 

PENUMBRA using Artificial
Intelligence combines more 
variables and self-training



RAPID: Revolutionary Stroke Scan Software2019



Wingspan Stent

Enrollment criteria:
• Age 18 to 80 years
• mRS score ≤3
• ≥50% intracranialatherosclerotic artery stenosis
• presented with a stroke and had recurrent 

symptoms while on medical therapy
• >7 days after their stroke

Results:
With experienced interventionalists, and proper patient 
selection following the on-label usage guidelines, the use of 
the Wingspan stent for intracranial atherosclerotic disease 
demonstrated a low periprocedural complication rate (2.6%) 
and excellent safety profile.



Monoclonal Antibodies

B cell depleting 
monoclonal 
antibody 

anti-IL-6 
receptor 
monoclonal 
antibody 

C5 monoclonal 
antibody 



In short,…

• The implementation of AI in Stroke (RAPID software) enable
physicians to expand the time window for selected patients until 24 
hours (DEFUSE 3 and DAWN trial)

• Other than medical prevention of recurrent cerebral ischemic events, 
intracranial stenting has proved the safety and the efficacy (WEAVE 
trial)

• Novel targeted therapies have shown the safety profile and benefits
in autoimmune/inflammatory disease (REGAIN in Myasthenia Gravis 
and N-MOmentum in NMO)


