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How to Select Patients for Endovascular Therapy: Time-based and
Imaging-based Selection

Sung-ll Sohn MD, PhD

Department of Neurology, Dongsan Medical Center, Keimyung University School Medicine

Reperfusion therapy is the only proven treatment for acute ischemic stroke. Recent randomized controlled trials (RCTs) show added
clinical benefit of endovascular treatment (EVT) compared with intravenous tissue plasminogen activator and standard medical
management. We are entering a new era of stroke therapy for major acute ischemic stroke. EVT will become a new standard of care
for large vessel acute ischemic stroke. We will need to adapt triage rules and process, and train new and existing personnel. New
successful EVT trials showed onset-to-reperfusion time affects mortality and favorable outcome and is especially a key modifier of
treatment benefit. Much has been learned about workflow for time from the EVT trials. The five recent EVT trials focused on quick
and efficient reperfusion in patients with large intracranial thrombi and small to moderate baseline infarcts. The EVT trials have
shown that patients selected using quick and effective imaging may be treated safely with comparable good outcome and mortality
rates. In addition, neuroimaging will play a major role in further advancing the indications for EVT. This article begins with stroke
process time metrics, discusses the available neuroimaging tools based on successful EVT trials and reviews the evidence supporting
the use of imaging to predict the response to EVT for patient exploring the edges of evidence and special population.
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Figure 1. Effect of timing of alteplase treatment on good stroke
outcome (MRS 0-1) (Emberson J et al. Lancet 2014: 384:
1929-35)
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Table 1. Workflow Time Metrics and outcome in the Five Recent Endovascular Treatment Trials

Workflow time metric (min) MR CLEAN ESCAPE EXTEND-IA SWIFT PRIME REVASCAT
Time from stroke onset to first reperfusion, 332(279-394) 241(176-359)  248(204-277) 252(192-300) 355(269-430)
Mins-median (IQR)

Time from stroke onset to groin puncture,  260(210-313) 200 210(166-251) 224 269(201-340)
Mins-median (IQR)

Time from CT to groin puncture § NR 51(39-68) 93(71-138) 57(40-80) 67(47-84)
Time from groin puncture to reperfusion NR 30(27.5) 43(24-53) NR 59(36-95)
Improvement in mRS 0-2 at 90 days (%) 13.5 3.7 314 2.7 15,5
(endovascular/control group) (32.6/19.1) (53.0/29.3) (71.4/40.0) (60.2/35.5) (43.7/28.2)
Decrease in mortality at 90 days (%) 1.1 8.6* 1.4 3.2 -2.9
(endovascular/control group) (21.0/22.1) (10.4/19.0) (8.6/20.0) (9.2/12.4) (18.4/15.5)
Symptomatic ICH (%) 7.716.4 3.6/2.7 0/5.7 0/3.1 1.9/1.9

(endovascular/control group)

Note — Unless otherwise indicated, data are median, and data in parentheses are the interquartile range. ESCAPE: Evaluation Study of
Congestive Heart Failure and Pulmonary Artery Catheterization Effectiveness. EXTEND-IA: Extending the Time for Thrombolysis in Emergency
Neurologic Deficits-Intra-Arterial, MR CLEAN: Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in
the Netherlands, NA: not applicable, NR: data not reported, REVASCAT: Endovascular Revascularization with Solitaire Device versus Best
Medical Therapy in Anterior Circulation Stroke within 8 Hours, SWIFT PRIME: Solitaire with the Intention for Thrombectomy as Primary
Endovascular Treatment.

"+ a statistically significant difference in mortality with endovascular therapy

. . Table 2. Society of Neurointerventional Surgery suggested stroke
£ process time metrics
& 390{MRRESCUE ™, . -
E ® : Action Time(min)™  SNIS ‘ideal’ time*
5 3604 Door to physician <10 On arrival
g 5o Door to NCCT/CTA <25 On arrival
8 Door to stroke team <15 <10 min
£ 3007 Door to NCCT interpretation <45 <15 min
i Door to CTA interpretation N/A <20 min
S 2704 .
p= (or 10 min after
§ 240+ acquisition)
5 BCCRRE: Tate e Door to IV tPA <60 <30 min
T 5 5 p = - e . Door to CTP/MRI (optional) ~ N/A <30 min
Patients With Good Clinical Outcome at 90 d (mRS 0-2), % CSC Door to puncture N/A <60 min
. ) . . CSC Door to recanalization N/A <90 min
Figure 2. Time to reperfusion compared with percentage of PSC picture 1o CSC puncture  N/A <90 min
good outcomes in 6 recent endovascular treatment trials.
(Prabhakaran S et al. JAMA 2015; 313: 1451-1462) TAHA 2013 standard. *SNIS ideal.
AHA, American Heart Association; CTA, CT angiography; CTP, CT
Zo] Hu] 11-PAS} HIEIA| R QA djTel BEAS 2} perfusion; CSC, Comprehensive Stroke Center; NCCT, non-contrast

CT scan; PSC, Primary Stroke Center, SNIS, Society of

HojFErk(Figure 2). Neurolnterventional Surgery; tPA, tissue plasminogen activator.
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Table 3. Imaging criteria randomized controlled trials for mechanical thrombectomy

Trial Test vs control Imaging Techniques Select clinical/imaging criteria
MR CLEAN IAT vs standard NCCT NIHSS score >2; occlusion of the distal ICA or M1/M2 MCA or A1/A2
care Single phase CTA ACA, demonstrated with CTA, MRA, DSA or TCD; possibility to start
treatment within 6h from LSW
EXTEND 1A Combined IV tPA  NCCT Eligible for IV tPA therapy within 4.5 h; arterial occlusion (ICA, M1 of M2)
+ IAT vs IV tPA  CTA on CTA or MRA; mismatch* ratio>1.2 with absolute mismatch volume >10
CT perfusion cm3 and infarct core lesion volume 70cm3; groin puncture within 6 h of
stroke onset
ESCAPE IAT vs standard NCCT NIHSS >5 at time of randomization; intracranial occlusion, evidenced by
care Multiphase CTA CTA, at one or more or the following locations: ICA, M1 MCA, or

M1-MCA equivalent (2 or more M2-MCAs); ASPECTS score on NCCT >5%;
LSW to randomization time <12h; groin puncture within 60 min of CT/CTA
with target CTA to first recanalization of 90 min

SWIFT PRIME Combined IV tPA  NCCT Eligible for IV tPA therapy within 4.5h; NIHSS 8-30; TICI 0-1 flow in the
+ IAT vs IV tPA  Single phase CTA ICA and M1 MCA confirmed by CTA or MRA; baseline CTP or DWI/PWI;
CT perfusion or treatment within 1.5h from imaging to groin puncture
Multimodal MR
REVACAT IAT vs standard NCCT Patients ineligible for IV tPA or without recanalization after a minimum of
care Single phase CT 30 min from start of the IV tPA infusion; NIHSS score >6; Occlusion of the

ICA and/or M1 MCA, as evidenced by CTA or, MRA ASPECTS >6 on
NCCT, CTP-CBV or CTA-SI, or >5 on DWI; treatable within 8 h from LSW

"Using CT or MRI with a Tmax >6s delay perfusion volume and either CT-rCBF of DWI infarct core volume.
LSW, last seen well; NCCT, non-contrast

Site of Occlusion

1
I
1
1
1
v

= === - -

collaterals

Poor

collaterals

Figure 3. Multiphase CT angiography image, with each phase represented by an arrow. The first phase (long solid arrow) is conven-
tional arch-to-vertex CT angiography. The next two phases (short solid arrows) are sequential skull base-to-vertex acquisitions per-
formed in the midvenous and late venous phases. Dashed arrows indicate movement of the scanner in between image acquisitions.
(Bijoy K. M et al. Radiology 2015; 275; 510-520.)
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