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Disclosures

• US Department of Defense (HT9425-24-1-1072): to study 
outcomes in patients with TBI 

• US Department of Defense: to study blood-based biomarkers in 
TBI

• Abbott Laboratories to advance development of Abbott’s TBI test 
for diagnosis and determination of severity of brain injury in adults 
and children



Objectives

• Identifying core vs. penumbra on CT
• Extended window TNK
• Posterior circulation strokes and CT
• HREM MRI Checklist



Case

0944
BIBA “found down”



EMS Report

• Prior to arrival, 68yo pt drove to SF to help son getting bone 
marrow transplant. Normally speaks clearly and handles all own 
affairs. Retired doctor.

• Normal bedtime of 2200 last night, this AM was found on group 
banging on wall for help by son in other room.

• Upon EMS arrival, pt found laying on the ground. No trauma noted. 
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How do you assess these strokes?



NCHCT

• When to mix TNK or IV-tPA?



CT



NCHCT

• Window 30/30
• Thrombolysis time?



CTA

• Now it’s time for the CTA





CTA



CT Perfusion

• When to get a CT perfusion





CTP





CTP



Core vs. Penumbra





IR





IR



What Happens If There’s No LVO on CTA?

• Finding the core vs. penumbra



What Happens If It’s Been > 4.5 Hours?

• WAKE UP



WAKE UP, EXTEND, & TRACE-III…

• Stroke symptom onset 2.5 to 24 hours prior
• For those with 'wake up' stroke, this time was the last time seen normal.

• Pre-stroke modified Rankin score ≤1
• Baseline NIHSS between ranging from 6 to 25
• Salvageable brain tissue on perfusion imaging 
• 38% had wake-up strokes
• Tenecteplase vs. usual care
• Outcome: absence of disability (mRS <= 1) at 90 days

• 33% vs 24% (RR 1.37; 95% CI 1.04 to 1.81; P=0.03; NNT=11)



What If You Are Concerned For a Posterior 
Circulation Stroke?
• MRI



MRI: answers 3 core questions

• Is there an acute infarct?
• Is there bleeding?
• Is there tissue we can save?



3-ish Sequences

• DWI
• ADC
• FLAIR
• +/- GRE/SWI



DWI

• Where is the stroke happening right now?
• Bright on DWI = ischemic stroke until proven otherwise
• This is the CORE infarct = DEAD TISSUE





ADC

• Is this truly acute?
• Bright on DWI + Dark on ADC = REAL acute infarct







FLAIR

• How old is it?
• FLAIR tells us whether the stroke has been there long enough to 

show tissue change
• Bright on DWI + normal FLAIR = EARLY stroke (<4.5-6 hours)



FLAIR

• But… Bright on DWI + Bright on FLAIR = established stroke
• What we use in WAKE UP strokes





FLAIR

• WAKE UP: no flare change  thrombolysis
• Rapid stroke protocol



GRE/SWI

• GRE/SWI show blood as black, blooming areas
• Helpful for hemorrhage stroke, hemorrhagic conversion, 

microhemorrhages









Let’s Do One Together!





Let’s Do One From CT to MRI!







HREM MRI Checklist

• Look at DWI: is there a bright area? = ischemic stroke until proven 
otherwise

• Confirm on ADC: is it dark? = ACUTE infarct
• Look at FLAIR: is it bright yet?  BRIGHT + BRIGHT = established 

stroke
• +/- Look at GRE/SWI: is there bleeding?



1 Slide for Localization

• MCA = face/arm > leg weakness
• ACA = leg weakness
• PCA = visual deficit
• Brainstem = crossed findings



Questions?

Debbie.Madhok@ucsf.edu
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