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overall
median 87’

Median onset-to-puncture time was 230 minutes (IQR, 170-305)
Median door-to-puncture time was 87 minutes (IQR, 62-116)

In hospital workflow: 38% of total onset-to puncture

Direct admission

Transfer from Primary SC

6756 patients
Goal

Goal



Siegler et al., 
Stroke 2021





SWIFT PRIME CT Perfusion Imaging and Workflow
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• Time from plain CT head to successful post-processing of CT perfusion images was 24 minutes (IQR 14-36).

• Pts with vs  without RAPID  for randomization: 
• With RAPID: Solitaire 57.7% (30/52), tPA 36.2% (17/47); absolute difference 21.5%.
• Without RAPID: Solitaire 57.7% (15/26), tPA 26.7% (8/30), absolute difference 31.0%

• CT vs MR at mothership: median time of 84 minutes for MR vs. 76 for CT; p=0.17 (16 min longer for MRI)

Goyal et al., Radiology 2016



4 out of 100 have less disability 
for every 15 minutes faster we reperfuse

after hospital arrival

Saver J et al., JAMA 2016



ROLE OF IMAGING (CT/MRI/CTP/CTA) IN SELECTION FOR 
ACUTE STROKE REPERFUSION THERAPIES IN THE 

HYPERACUTE TIME WINDOW

•Rule out hemorrhage

•Rule out absence of  occlusion

•Rule out large core 

•Rule out absence or small of “at risk” tissue

MAIN ROLE OF IMAGING IS TO EXCLUDE PATIENTS FROM TREATMENT !!!



MAIN ADVANTAGE OF ADVANCED IMAGING IS 
PRECISE DELINEATION OF CORE

•How accurately can we measure it ?

•How important is it for efficacy and safety ?

•How frequent are patients with large core ?



FREQUENCY OF LARGE CORE (ASPECTS 0-5) IN LVO 
PATIENTS PRESENTING AT 0-6 HOURS 

Mokin et., Neurosurgery 2017



Ischemic core volume <70 mL
n = 541

Ischemic core volume >70 mL
n = 50 
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unadj ordinal cOR 3.08 (1.01-9.39)
mRS 0-2 OR inf

adjusted ordinal cOR 2.72 (1.56-4.73)
mRS 0-2 OR 2.51 (1.62-3.89)

Endovascular n=264

Endovascular n=25

Control n=277

Control n=25

Ischemic Core Volume
versus Functional Outcome

(0% SICH

12% SICH)

Campbell et. al., Lancet Neurol 2018

95 % of patients had mismatch by SWIFT PRIME (DEFUSE 3)  
criteria and 78% of patients had large penumbral volumes 
(>60 mls) !!!!



IMAGING PREDICTORS OF CLINICAL OUTCOME AND ENDOVASCULAR TREATMENT 
RESPONSE: FINAL RESULTS FROM THE HIGHLY EFFECTIVE REPERFUSION EVALUATED IN 

MULTIPLE ENDOVASCULAR STROKE TRIALS (HERMES)

Post hoc Forest Plot  mRS analysis (shift) by subgroups according to  neuroimaging at baseline
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San Roman, L et al. Lancet Neurol, 2018





Mirjam R. Heldner et al. Stroke. 2013;44:1153-1157

• Patient population: 2152 patients with stroke (93.2%) or TIA (6.8%)
• Imaging modality: MRA 74.5%, CTA 25.5%
• Imaging timing: 32.4% 0-3 hours, 30% 3-6 hours 

THE BEST NIHSS SCORE CUT-OFF TO SHOW A CENTRAL VO WITHIN 3 HOURS WAS 9 (PPV 80.7%) 
AND WITHIN >3 TO 6 HOURS 7 (PPV 77%). 





GIVEN A PATIENT POPULATION OF ACUTE 
STROKE WITHIN 6 HOURS WITH NIHSS > 9 
IN ORDER TO EXCLUDE 15% OF PATIENTS 
WHO MAY NOT BENEFIT AND ARE VERY 

UNLIKELY TO BE HARMED, WE HARM THE 
REST OF THE 85 % WITH THE > 30 MIN 

DELAYS CAUSED BY IMAGING !!!!!



Time = Brain
Imaging = Time

TIME IS BRAIN REVISITED

IMAGING = BRAIN !!!



Jadhav  et al, Stroke 2017

• Retrospective review of cases Jan 
2013-Oct 2016 at UPMC
• 660 IAT
• 261 (39%) transferred from OSH for 

IAT

• Direct Admit to Neuroangiosuite
(DAN) vs transfer through Emergency 
Department (ED)

• DAN patients treated without 
additional imaging 

• Door to groin puncture: 82 min ED vs 
24 min DAN (58 min, P= 0.001) 

• Door to reperfusion: 126 min ED vs 
63 min min DAN (63 min, P= 0.001) 



REQUENA ET AL., JAMA 2021

DTAS (89) DTCT (85) p 

value

Procedure

complication (EVT

patients)

6 (8.1%) 2 (2.7%) 0.6

Symptomatic

hemorrhage
1 (1.4%) 3 (4.1%) 0.28

Hemicraniectomy 2 (2.7%) 4 (5.5%) 0.39

In-hospital mortality 8 (9.0%) 10 (11.8%) 0.55

90 days mortality 18 (20.2%) 28 (32.9%) 0.07

Vascular access

complication
2 (2.7%) 0 0.16



Galecio-Castillo et al., 2022



Galecio-Castillo et al., 2022



Stroke, 2021





Requena et al., 2022
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DIRECT TRANSFER TO ANGIO-SUITE



Kellner et al., Stroke 2021



CONCLUSION: 

➢EARLY (6 HOURS) – MINDFUL OF FAST PROGRESSORS

➢IMAGING CANNOT DIFFERRENTIATE BETWEEN 
RESPONDERS/NON-RESPONDERS

▪TIME TO TREAT - NO TIME/NEED FOR ADVANCED IMAGING !!! 

▪GO DIRECTLY TO ANGIO



Questions ?????


