
Update from education 
committee

• Train the trainer—content reviewed from

CT Perfusion Imaging

“First Tuesdays” Lecture Series 



Introduction and Goal of “First Tuesdays”
 

• Sabreena Slavin MD – Vascular Neurologist and 
Neurohospitalist at KU School of Medicine

• Didactic lecture series as part of the Kansas Initiative for 
Stroke Survival 

• Updates in Practice and FAQ’s on Acute Stroke Care

• 30 minutes for didactics and questions/discussion. 



When do you need a CTP?

• Lsw 2 hours ago, NIHSS 2 for sensory loss and 
mild drift. CTA negative for LVO.

• Lsw 2 hours ago, NIHSS 15 for unilateral 
plegia, aphasia, gaze deviation. CTA positive 
for LVO.

• Lsw 12 hours ago, NIHSS 8 for weakness and 
aphasia. CTA negative for LVO.

• Lsw 12 hours ago, NIHSS 8 for weakness and 
aphasia. CTA positive for LVO. 



When do you need a CTP?

• When it will be > 6 hours from last seen well 
by the time the patient goes for 
thrombectomy

– Looking for mismatch between ischemic 
core (area already damaged) and ischemic 
penumbra (area at risk of damage).

– DAWN1 and DEFUSE 32 trials showing significant 
benefit for patients 6-24 hours from last well if 
they have a mismatch 

1. Nogueira et al, NEJM 2018; 2. Albers et al, NEJM 2018



CTP

• CT perfusion (MRI perfusion can be used 
similarly) is used to find a mismatch between 
ischemic core (area already damaged) and 
ischemic penumbra (area at risk of damage).

• Measures of core: cerebral blood volume, 
cerebral blood flow 

• Measures of penumbra: mean transit time (ratio 
cerebral blood flow/cerebral blood volume), time 
to peak, time to drain, and Tmax (measures of 
contrast arrival time to tissue). 



Case courtesy of RMH Core Conditions, Radiopaedia.org, rID: 28678



RAPID software to analyze core and 
penumbra:

iSchemaView RAPID: www.irapid.com

http://www.irapid.com/
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DAWN Trial
• Enrolled patients 6 to 24 hours after last known well with 

prestroke mRS 0-1 and with ICA or M1 occlusion.  

• Imaging inclusion criteria: clinical-core mismatch

• If age greater than 80, needed NIHSS ≥ 10 and core volume 
≤ 20 mL

• If less than 80 and NIHSS ≥ 10, needed core volume ≤ 30 mL

• If less than 80 and NIHSS ≥ 20, needed core volume 31 to 50 
mL

• Randomized 1:1 to EVT vs standard medical care 

Nogueira et al, NEJM, 2018



Results of DAWN Trial

Nogueira et al, NEJM, 2018



DEFUSE 3 Trial

• Enrolled patients 6 to 16 hours post last known 
well with prestroke mRS 0-2 and with ICA or M1 
occlusion. Max age 85, NIHSS ≥ 6. This included a 
broader population than DAWN.

• Imaging inclusion criteria: perfusion-core 
mismatch

• Core < 70 mL, mismatch ratio > 1.8 and 
mismatch volume ≥ 15 mL

• Randomized 1:1 to EVT vs standard medical care. 

Albers et al, NEJM, 2018



DEFUSE 3 Trial Results

Albers et al, NEJM, 2018



From the 2018 Guidelines for Management 
of Acute Ischemic  Stroke

• New recommendations, class I, level A: 

– “In selected patients with AIS within 6 to 24 hours 
of last known normal who have LVO in the 
anterior circulation, obtaining CTP, DW-MRI, or 
MRI perfusion is recommended to aid in patient 
selection for mechanical thrombectomy, but only 
when imaging and other eligibility criteria from 
RCTs showing benefit are being strictly applied in 
selecting patients for mechanical thrombectomy.”

Based on DAWN and DEFUSE 3 trials 
Powers et al, Stroke, 2018



Larger core on CTP?

• ANGEL-ASPECT study: CTP criteria of core 70-100 
mL. Improved mRS for EVT vs medical therapy 
had OR 1.37 (95% CI 1.11-1.69). There was more 
symptomatic hemorrhage in EVT group (6.1% vs 
2.7%).

• SELECT 2: CTP criteria of core > 50 mL (average 
core enrolled was 80 mL). Improved mRS for EVT 
vs medical therapy had OR of 1.51 (95% CI 1.20-
1.89). No difference in symptomatic hemorrhage 
or mortality.

1. Huo et al, NEJM 2023. 2. Sarraj et al, NEJM 2023



When do you NOT need CTP

• Before decision to give tNK/tPA

– Smaller strokes may not have any core or penumbra at 
all on CTP

• No LVO or not intervention candidate

• Has an LVO but last well within 6 hours by the 
time they receive intervention

– ASPECTS on CT w/o contrast is sufficient

• Caveat: If higher suspicion of LVO but not yet read 
on imaging, can obtain CTP with CTA to save time.



Conclusions

• CT for all suspected stroke and early CTA for all 
patients with suspected LVO

• CTP for patients > 6 hours from last well to assess 
for mismatch which is the difference between 
core and penumbra.
– Larger core → more irreversible damage → worse

– Larger area of mismatch → more potentially 
reversible damage → better candidate for EVT

• Remember to cloud imaging asap. RAPID AI app 
has also been helpful. 



Questions?

• Call for help anytime!

• KU BAT phone: 913-588-3727

• http://www.kissnetwork.us/

• sslavin2@kumc.edu
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