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Research Questions 

1. What is the comparative clinical effectiveness of medical imaging modalities for the 

assessment of patients with ischemic stroke prior to endovascular therapy? 

2. What are the evidence-based guidelines regarding the use of medical imaging 

modalities to assess patients with ischemic stroke prior to endovascular therapy? 

Key Findings 

One meta-analysis and seven non-randomized studies were identified regarding the 

comparative clinical effectiveness of medical imaging modalities for the assessment of 

patients with ischemic stroke prior to endovascular therapy. Additionally, three evidence-

based guidelines were identified regarding the use of medical imaging modalities to assess 

patients with ischemic stroke prior to endovascular therapy. 

Methods 

A limited literature search with main concepts appearing in title or major subject heading, 

was conducted on key resources including PubMed, The Cochrane Library, University of 

York Centre for Reviews and Dissemination (CRD) databases, Canadian and major 

international health technology agencies, as well as a focused Internet search. 

Methodological filters were applied to limit retrieval to health technology assessments, 

systematic reviews, meta-analyses, randomized controlled trials, non-randomized studies 

and guidelines. Where possible, retrieval was limited to the human population. The search 

was also limited to English language documents published between January 1, 2012 and 

July 18, 2017. Internet links were provided, where available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adult patients with ischemic stroke  

Intervention Medical imaging (e.g., computed tomography, magnetic resonance imaging) 

Comparator Imaging modalities compared to each other  

Outcomes Q1: Clinical effectiveness for the assessment of patient suitability for endovascular therapy, and safety  
Q2: Guidelines/best practice  

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, and evidence-based guidelines.  

One meta-analysis and seven non-randomized studies were identified regarding the 

comparative clinical effectiveness of medical imaging modalities for the assessment of 

patients with ischemic stroke prior to endovascular therapy. Additionally, three evidence-

based guidelines were identified regarding the use of medical imaging modalities to assess 

patients with ischemic stroke prior to endovascular therapy. No health technology 

assessments or randomized controlled trials were identified. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments 

No literature identified. 

Systematic Reviews and Meta-analyses 

1. Zheng F, Xie W. Imaging-based patient selection and endovascular therapy of ischemic 

stroke: A stratified meta-analysis. Medicine (Baltimore) [Internet]. 2015 Sep [cited 2017 

Jul 21];94(38):e1539. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635750 

PubMed: PM26402810 

Randomized Controlled Trials 

No literature identified.  

Non-Randomized Studies  

2. Bouslama M, Haussen DC, Grossberg JA, Dehkharghani S, Bowen MT, Rebello LC, et 

al. Computed tomographic perfusion selection and clinical outcomes after endovascular 

therapy in large vessel occlusion stroke. Stroke. 2017 May;48(5):1271-7.  

PubMed: PM28389614 

3. Menjot de Champfleur N, Saver JL, Goyal M, Jahan R, Diener HC, Bonafe A, et al. 

Efficacy of Stent-Retriever Thrombectomy in Magnetic Resonance Imaging Versus 

Computed Tomographic Perfusion-Selected Patients in SWIFT PRIME Trial (Solitaire 

FR With the Intention for Thrombectomy as Primary Endovascular Treatment for Acute 

Ischemic Stroke). Stroke. 2017 Jun;48(6):1560-6.  

PubMed: PM28465460 

4. Kim EY, Shin DH, Noh Y, Goh BH, Lee YB. Comparison of imaging selection criteria for 

intra-arterial thrombectomy in acute ischemic stroke with advanced CT. Eur Radiol. 

2016 Sep;26(9):2974-81.  

PubMed: PM26645863 

5. Leslie-Mazwi TM, Hirsch JA, Falcone GJ, Schaefer PW, Lev MH, Rabinov JD, et al. 

Endovascular stroke treatment outcomes after patient selection based on magnetic 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635750
http://www.ncbi.nlm.nih.gov/pubmed/26402810
http://www.ncbi.nlm.nih.gov/pubmed/28389614
http://www.ncbi.nlm.nih.gov/pubmed/28465460
http://www.ncbi.nlm.nih.gov/pubmed/26645863
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resonance imaging and clinical criteria. JAMA Neurol. 2016 Jan;73(1):43-9.  

PubMed: PM26524074 

6. Ribo M, Tomasello A, Lemus M, Rubiera M, Vert C, Flores A, et al. Maximal admission 

core lesion compatible with favorable outcome in acute stroke patients undergoing 

endovascular procedures. Stroke. 2015 Oct;46(10):2849-52.  

PubMed: PM26294674 

7. Prabhakaran S, Soltanolkotabi M, Honarmand AR, Bernstein RA, Lee VH, Conners JJ, 

et al. Perfusion-based selection for endovascular reperfusion therapy in anterior 

circulation acute ischemic stroke. AJNR Am J Neuroradiol. 2014 Jul;35(7):1303-8.  

PubMed: PM24675999 

8. Sheth KN, Terry JB, Nogueira RG, Horev A, Nguyen TN, Fong AK, et al. Advanced 

modality imaging evaluation in acute ischemic stroke may lead to delayed endovascular 

reperfusion therapy without improvement in clinical outcomes. J Neurointerv Surg 

[Internet]. 2013 May [cited 2017 Jul 21];5 Suppl 1:i62-i65. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4144351 

PubMed: PM23076268 

Guidelines and Recommendations 

9. Stroke and transient ischaemic attack in over 16s: diagnosis and initial management 

[Internet]. London (GB): National Institute for Health and Care Excellence; 2008 

[updated 2017 Mar; cited 2017 Jul 21]. (NICE guideline 68). Available from:  

https://www.nice.org.uk/guidance/cg68 

     See: 1.2 Imaging in people who have had a suspected TIA or non-disabling stroke,    

       pages 11-13 ; 

       1.3.2 Brain imaging for the early assessment of people with acute stroke, pages 

       13-14 

10. National Guideline Clearinghouse [Internet].  Rockville (MD): Agency for Healthcare 

Research and Quality (AHRQ); [1997] - . Guideline summary: Clinical policy: Critical 

issues in the evaluation of adult patients with suspected transient ischemic attack in the 

emergency department; 2016 [cited 2017 Jul 21]. Available from:  

https://www.guideline.gov/summaries/summary/50474/ 

See: Major Recommendations, #2 

11. Mechanical clot retrieval for treating acute ischaemic stroke [Internet]. London (GB): 

National Institute for Health and Care Excellence; 2016 [cited 2017 Jul 12]. (NICE 

Interventional procedures guidance 548). Available from: 

https://www.nice.org.uk/guidance/ipg548  

  

http://www.ncbi.nlm.nih.gov/pubmed/26524074
http://www.ncbi.nlm.nih.gov/pubmed/26294674
http://www.ncbi.nlm.nih.gov/pubmed/24675999
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4144351
http://www.ncbi.nlm.nih.gov/pubmed/23076268
https://www.nice.org.uk/guidance/cg68
https://www.guideline.gov/summaries/summary/50474/clinical-policy-critical-issues-in-the-evaluation-of-adult-patients-with-suspected-transient-ischemic-attack-in-the-emergency-department?q=stroke+imaging
https://www.nice.org.uk/guidance/ipg548
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Appendix — Further Information 

Previous CADTH Reports 

12. Canadian Agency for Drugs and Technologies in Health. Computed tomography 

angiography for diagnosis of stroke or transient ischemic attack: Clinical effectiveness 

[Internet]. Ottawa (ON): The Agency; 2016 Nov 30. (Rapid response report: summary 

with critical appraisal). [cited 2017 Jul 21]. Available from:  

https://www.cadth.ca/computed-tomography-angiography-diagnosis-stroke-or-transient-

ischemic-attack-clinical-1    

13. Canadian Agency for Drugs and Technologies in Health. Computed tomography 

angiography versus computed tomography for the diagnosis and management of 

hyperacute stroke: A review of comparative clinical evidence and guidelines [Internet]. 

Ottawa (ON): The Agency; 2013 Dec 10. (Rapid response report: summary with critical 

appraisal). [cited 2017 Jul 21]. Available from:  https://www.cadth.ca/computed-

tomography-angiography-versus-computed-tomography-diagnosis-and-management-

hyperacute   

Randomized Controlled Trials – Alternate Focus of Randomization – 
Information on Pretreatment Imaging Assignments 

14. Kidwell CS, Jahan R, Gornbein J, Alger JR, Nenov V, Ajani Z, et al. A trial of imaging 

selection and endovascular treatment for ischemic stroke. N Engl J Med [Internet]. 2013 

Mar 7 [cited 2017 Jul 21];368(10):914-23. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3690785   

PubMed: PM23394476 

Non-Randomized Studies  

Alternate/No Comparator(s)  

15. Psychogios MN, Knauth M, Bshara R, Schregel K, Tsogkas I, Papageorgiou I, et al. 

Computed tomography perfusion-based selection of endovascularly treated acute 

ischaemic stroke patients - Are there lessons to be learned from the pre-evidence era? 

Neuroradiol J. 2017 Apr;30(2):138-43.  

PubMed: PM28424017 

16. Rai AT, Raghuram K, Domico J, Hobbs G, Carpenter J. Pre-intervention triage 

incorporating perfusion imaging improves outcomes in patients undergoing 

endovascular stroke therapy: a comparison with the device trials. J Neurointerv Surg. 

2013 Mar;5(2):121-7.  

PubMed: PM22345110 

17. Turk AS, Magarick JA, Frei D, Fargen KM, Chaudry I, Holmstedt CA, et al. CT 

perfusion-guided patient selection for endovascular recanalization in acute ischemic 

stroke: a multicenter study. J Neurointerv Surg [Internet]. 2013 Nov [cited 2017 Jul 

21];5(6):523-7. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3812895 

PubMed: PM23182902 

 

 

https://www.cadth.ca/computed-tomography-angiography-diagnosis-stroke-or-transient-ischemic-attack-clinical-1
https://www.cadth.ca/computed-tomography-angiography-diagnosis-stroke-or-transient-ischemic-attack-clinical-1
https://www.cadth.ca/computed-tomography-angiography-versus-computed-tomography-diagnosis-and-management-hyperacute
https://www.cadth.ca/computed-tomography-angiography-versus-computed-tomography-diagnosis-and-management-hyperacute
https://www.cadth.ca/computed-tomography-angiography-versus-computed-tomography-diagnosis-and-management-hyperacute
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3690785
http://www.ncbi.nlm.nih.gov/pubmed/23394476
http://www.ncbi.nlm.nih.gov/pubmed/28424017
http://www.ncbi.nlm.nih.gov/pubmed/22345110
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3812895
http://www.ncbi.nlm.nih.gov/pubmed/23182902
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18. Yoshimura S, Yamada K, Kawasaki M, Asano T, Kanematsu M, Miyai M, et al. 

Selection of carotid artery stenting or endarterectomy based on magnetic resonance 

plaque imaging reduced periprocedural adverse events. J Stroke Cerebrovasc Dis. 

2013 Oct;22(7):1082-7.  

PubMed: PM22939196 

19. Hesselmann V, Niederstadt T, Dziewas R, Ritter M, Kemmling A, Maintz D, et al. 

Reperfusion by combined thrombolysis and mechanical thrombectomy in acute stroke: 

effect of collateralization, mismatch, and time to and grade of recanalization on clinical 

and tissue outcome. AJNR Am J Neuroradiol. 2012 Feb;33(2):336-42.  

PubMed: PM22095969 

20. Turk A, Magarik JA, Chaudry I, Turner RD, Nicholas J, Holmstedt CA, et al. CT 

perfusion-guided patient selection for endovascular treatment of acute ischemic stroke 

is safe and effective. J Neurointerv Surg. 2012 Jul;4(4):261-5.  

PubMed: PM21990520 

Alternate Population 

21. Mokin M, Sonig A, Sivakanthan S, Ren Z, Elijovich L, Arthur A, et al. Clinical and 

procedural predictors of outcomes from the endovascular treatment of posterior 

circulation strokes. Stroke. 2016 Mar;47(3):782-8.  

PubMed: PM26888533 

22. Wardlaw J, Carpenter T, Sakka E, Mair G, Cohen G, Shuler K, et al. Imaging perfusion 

deficits, arterial patency and thrombolysis safety and efficacy in acute ischaemic stroke. 

An observational study of the effect of advanced imaging methods in The Third 

International Stroke Trial (IST-3) - a randomised controlled trial. Efficacy Mech Eval 

[Internet]. 2014 Jul[cited 2017 Jul 21];1(1). Available from:  

https://www.journalslibrary.nihr.ac.uk/eme/eme01010/  

General Acute Stroke Population 

23. Warach SJ, Luby M, Albers GW, Bammer R, Bivard A, Campbell BC, et al. Acute stroke 

imaging research roadmap iii imaging selection and outcomes in acute stroke 

reperfusion clinical trials: Consensus recommendations and further research priorities. 

Stroke. 2016 May;47(5):1389-98.  

PubMed: PM27073243 

Clinical Practice Guidelines – Uncertain Methodology 

24. Stroke, ischemic, diagnosis and initial treatment of [Internet]. Bloomington (MN): 

Institute for Clinical Systems Improvement; 2016 Dec [cited 2017 Jul 21]. Available 

from:  

https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines

/catalog_cardiovascular_guidelines/stroke/ 

25. Stroke and transient ischemic attack - acute and long-term management [Internet]. 

Victoria (BC):  Guidelines and Protocols Advisory Committee; 2015 Apr [cited 2017 Jul 

21]. Available from: http://www2.gov.bc.ca/gov/content/health/practitioner-professional-

resources/bc-guidelines/stroke-tia 

 

http://www.ncbi.nlm.nih.gov/pubmed/22939196
http://www.ncbi.nlm.nih.gov/pubmed/22095969
http://www.ncbi.nlm.nih.gov/pubmed/21990520
http://www.ncbi.nlm.nih.gov/pubmed/26888533
https://www.journalslibrary.nihr.ac.uk/eme/eme01010/
http://www.ncbi.nlm.nih.gov/pubmed/27073243
https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_cardiovascular_guidelines/stroke/
https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_cardiovascular_guidelines/stroke/
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/stroke-tia
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/stroke-tia
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Multisociety Paper 

26. Multisociety consensus quality improvement guidelines for intraarterial catheter-directed 

treatment of acute ischemic stroke, from the  American Society of Neuroradiology, 

Canadian Interventional Radiology Association,  Cardiovascular and Interventional 

Radiological Society of Europe, Society for Cardiovascular Angiography and 

Interventions, Society of Interventional Radiology, Society of NeuroInterventional 

Surgery, European Society of Minimally Invasive Neurological Therapy, and Society of 

Vascular and Interventional Neurology. J Vasc Interv Radiol[Internet]. 2013 [cited 2017 

Jul 21];24:151–163. Available from:  

http://www.ciraweb.org/uploads/files/Guidelines/009-

intraarterialcatheterdirectedtreatmentofacuteischemicstroke.pdf 

Review Articles 

27. Appireddy RM, Demchuk AM, Goyal M, Menon BK, Eesa M, Choi P, et al. Endovascular 

therapy for ischemic stroke. J Clin Neurol [Internet]. 2015 Jan [cited 2017 Jul 21]; 11(1): 

1–8. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4302170/  

PubMed: PM25628731 

28. Malhotra K, Liebeskind DS. Imaging in endovascular stroke trials. J Neuroimaging 

[Internet]. 2015 Jul [cited 2017 Jul 21]; 25(4): 517–527. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4505623/  

PubMed: PM26179500 

29. Menon BK, Campbell BCV, Levi C, Goyal M. Role of imaging in current acute ischemic 

stroke workflow for endovascular therapy. Stroke [Internet]. 2015 [cited 2017 Jul 

21];46:1453-1461. Available from: http://stroke.ahajournals.org/content/46/6/1453  

30. Lev MH. Acute stroke imaging: what is sufficient for triage to endovascular therapies? 

AJNR Am J Neuroradiol [Internet]. 2012 May [cited 2017 Jul 21];33(5):790-2. Available 

from: http://www.ajnr.org/content/33/5/790.long  

http://www.ciraweb.org/uploads/files/Guidelines/009-intraarterialcatheterdirectedtreatmentofacuteischemicstroke.pdf
http://www.ciraweb.org/uploads/files/Guidelines/009-intraarterialcatheterdirectedtreatmentofacuteischemicstroke.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4302170/
https://www.ncbi.nlm.nih.gov/pubmed?term=Appireddy%5Bauthor%5D+AND+Endovascular+Therapy+for+Ischemic+Stroke&TransSchema=title&cmd=detailssearch
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4505623/
https://www.ncbi.nlm.nih.gov/pubmed?term=malhotra%5Bauthor%5D+AND+Imaging+in+Endovascular+Stroke+Trials&TransSchema=title&cmd=detailssearch
http://stroke.ahajournals.org/content/46/6/1453
http://www.ajnr.org/content/33/5/790.long

