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Major Challenges

q Less than 10% of stroke victims receive treatment

q Challenges include: 

Øpublic awareness, 

Øemergency medical services 

Øaccess to medical care and equipment

q Slow progress in scientific achievements and treatments
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History of Treatment Options

❑Historically, stroke treatment centered on 

rehabilitation and later on prevention

❑Only since 1990s systematic studies and efforts 
aimed at revascularization and ‘clot-busting’

❑Since 1990s i.v. tPA has become standard of 
care and aim of stroke treatment from rehab to 

revascularization 



The NINDS - Study
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Emberson J, on behalf of the Stroke Thrombolysis Trialists’ Lancet 2014



Smith WS, et al. Safety and efficacy of mechanical embolectomy in acute ischemic stroke: Results of the MERCI 
trial. Stroke. 2005; 36: 1432–1438.



Smith WS, et al. Safety and efficacy of mechanical embolectomy in acute ischemic stroke: Results of the MERCI 
trial. Stroke. 2005; 36: 1432–1438.

MERCI
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MODERN STROKE TRIALS 2015

❑  11 years to improve device design and ultimately prove efficacy



Game changing trials in 2015 



Randomized Clinical Trials 2015
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What does all this mean for a typical

group of 100 stroke patients

Suppose that 35 patients

would have had a good stroke
outcome (mRS 0 to 2) at 3 

months and 12 would have

died after receiving IVT 

If they have been given

endovascular treatment…

… the number recovering

rises to 60…

… 3 less patients would

die within 3 months



Extending the Time Window: 6- 24 hours

DAWN

DEFUSE-3
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Nogueira RG et. al; DAWN Trial Investigators. Thrombectomy 6 to 24 Hours after Stroke with a Mismatch between Deficit and Inf arct. N Engl J Med. 2018 Jan 4;378(1):11-21. doi: 
10.1056/NEJMoa1706442. Epub 2017 Nov 11. PMID: 29129157.
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Goyal M, et. al HERMES collaborators. Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials. Lancet. 2016 Apr 
23;387(10029):1723-31. doi: 10.1016/S0140-6736(16)00163-X. Epub 2016 Feb 18. PMID: 26898852.
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Goyal M, et. al HERMES collaborators. Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials. Lancet. 2016 Apr 
23;387(10029):1723-31. doi: 10.1016/S0140-6736(16)00163-X. Epub 2016 Feb 18. PMID: 26898852.
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Goyal M, et. al HERMES collaborators. Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials. Lancet. 2016 Apr 
23;387(10029):1723-31. doi: 10.1016/S0140-6736(16)00163-X. Epub 2016 Feb 18. PMID: 26898852.
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Goyal M, et. al HERMES collaborators. Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials. Lancet. 2016 Apr 
23;387(10029):1723-31. doi: 10.1016/S0140-6736(16)00163-X. Epub 2016 Feb 18. PMID: 26898852.



Goyal M, et. al HERMES collaborators. Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials. Lancet. 2016 Apr 
23;387(10029):1723-31. doi: 10.1016/S0140-6736(16)00163-X. Epub 2016 Feb 18. PMID: 26898852.





Large Vessel 

Occlusion

Three Burning Questions



tPA yes/no?
Large Core? 

Techniques

Straight to Angio?
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29Suzuki K, et al. The randomized study of endovascular therapy with versus without intravenous tissue plasminogen activator in acute stroke 
with ICA and M1 occlusion (SKIP study). Int J Stroke. 2019 Oct;14(7):752-755. doi: 10.1177/1747493019840932. Epub 2019 Mar 29. PMID: 
30924762.

Randomized clinical trial of 204 patients 

A favorable functional outcome 59.4% of patients with mechanical 

thrombectomy alone and in 

57.3% of those randomized to combined intravenous thrombolysis plus 
mechanical thrombectomy 

(odds ratio, 1.09 [95% confidence limit below the noninferiority margin of 0.74]). 

The findings failed to demonstrate noninferiority of mechanical thrombectomy 

alone but also did not allow a conclusion of inferiority. 

SKIP tPA?
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MT alone MT + tPA P value

Any 
hemorrhage at 

36 hrs

34% 51% 0.2

Symptomatic 
hemorrhage 

(NINDS 
criteria)

8% 12% .48



31Requena M et. al. Direct to Angiography Suite Without Stopping for Computed Tomography Imaging for Patients With Acute Stroke: A Randomized Clinical Trial. JAMA Neurol. 2021 Sep 

1;78(9):1099-1107. doi: 10.1001/jamaneurol.2021.2385. PMID: 34338742; PMCID: PMC8329790.
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Yoshimura S, et. al. Endovascular Therapy for Acute Stroke with a Large Ischemic Region. N Engl J Med. 2022 
Apr 7;386(14):1303-1313. doi: 10.1056/NEJMoa2118191. Epub 2022 Feb 9. PMID: 35138767.



34

0%

2%

4%

6%

8%

10%

12%

14%

16%

Intervention Med Therapy

90 day mRS 0-2

0%

5%

10%

15%

20%

25%

30%

35%

Intervention Med Therapy

90 day mRS 0-3

Yoshimura S, et. al. Endovascular Therapy for Acute Stroke with a Large Ischemic Region. N Engl J Med. 2022 Apr 7;386(14):1303-1313. doi: 10.1056/NEJMoa2118191. Epub 2022 Feb 

9. PMID: 35138767.



35

Main Advances: Novel Tools
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Yeo L et. al.. Evidence-Based Updates to Thrombectomy: Targets, New Techniques, and Devices. Front Neurol. 2021 Sep 
9;12:712527. doi: 10.3389/fneur.2021.712527. PMID: 34566856; PMCID: PMC8459011.

First pass effect: The New Outcome
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Main Advances: Novel Tools
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Conclusion

• Stroke has become a surgical disease to a large degree

• Indications are constantly expanding in terms of time 
window, core volume and mismatch ratio, including 
distal branches

• Device advances are continuously improving technical 
aspects resulting in improved first-pass effects

• Questions remain regarding: skip tPA, medium vessel 
occlusions, largs cores 

• Next big frontiers: AI, expanding stroke networks, 
straight to angio, training
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ptaussky@bidmc.harvard.edu

Cell: 801-688-2668
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