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HOW DID WE GET HERE?



In 1995 published in the NEJM the Thrombolytic therapy trial for acute 
ischemic stroke utilizing t-PA was published.

The trial has 2 parts.  Part 1 tested whether t-PA improved NIHSS by at 
least 4 points or had resolution of neurologic deficit within 24 hours.  Part 2 
used global test statistic to assess clinical outcome at 3 months according to 
mRS, Glasgow outcome scale, NIHSS, and Barthel index.

t-PA



Part One-No improvement

Part Two-All 4 outcome measures improved (global odds ratio for favorable 
outcome, 1.7; 95% confidence interval, 1.2 to 2.6) as compared with patients 
given placebo, patients given t-PA were 30% more likely to have minimal to 
NO disability at 3 months.

t-PA



These results in spite of 6.4% hemorrhage rate with t-PA vs 0.6% placebo

t-PA



ECASS III

In 2008, European Cooperative Acute Stroke 
Study III demonstrated benefit of IV t-PA up to 
4.5 hours, extending window of treatment.



NEJM in 2013 published study comparing 
endovascular treatment alone vs. standard IV t-PA 
treatment of stroke within 4.5 hours onset.

ENDOVASCULAR TREATMENT FOR 
ACUTE ISCHEMIC STROKE



A total of 181 patients assigned to each treatment 
group.  At 3 months there was no statistical 
difference in alive without disability, fatal or non-fatal 
intracranial hemorrhage, fatality rate.

ENDOVASCULAR TREATMENT FOR 
ACUTE ISCHEMIC STROKE



2 other studies of 2013, the IMSIII and the MR 
Rescue also failed to show benefit

No Harm, Just No Benefit

ENDOVASCULAR TREATMENT FOR 
ACUTE ISCHEMIC STROKE





Question:

In the subset of patients with large proximal anterior 
circulation strokes, does inta-arterial intervention in 
addition to usual care offer improvement?

MR CLEAN (2014)



Bottom Line:
YES.

Patients with large proximal anterior circulation strokes, inta-
arterial therapy within 6 hours improved functional independence 
at 90 days without increase ICH or mortality.

THE RIGHT QUESTION WAS ASKED!  

MR CLEAN (2014)



Large artery occlusions of proximal anterior circulation (ICA, MI, 
M2, A1, AZ) account for about one-third of anterior ischemic 
strokes.

However, conventional IV t-PA is able to achieve recanalization in 
less than one-fifth of patients.

MR CLEAN (2014)



MR CLEAN randomized 500 patients with a radiographically 
confirmed proximal arterial occlusion in anterior circulation to 
treatment with IA intervention within 6 hours of symptoms vs. 
standardized care.  

Both groups received IV t-PA.

MR CLEAN (2014)



MR CLEAN demonstrated that IA intervention arm had 
significantly improved 90 day outcomes (mRS) compared with 
usual care arm (OR 1.67, 95% C1 1.21-2.3).

No difference in ICH or mortality.

33% functional independence IA vs. 19% standard treatment

MR CLEAN (2014)



With this data, the other worldwide studies Canadian ESCAPE, 
Australia EXTEND-IA, Spain REVASCAT, and SWIFT PRIME were 
all terminated early due to their ethical clauses.  

All showed identical results to MR CLEAN.

MR CLEAN (2014)



Thus, it became UNETHICAL to NOT treat with intervention.

MR CLEAN (2014)



OH BOY!

Game On…..





MS STROKE SYSTEM SETUP



EMS



STROKE LEVEL 1 REQUIREMENTS
 Stroke Level 1 

 Consists of a core team of personnel, infrastructure, and expertise to diagnose and treat stroke patients who require intensive medical, surgical, and interventional vascular care. The team consists of a 
neurologist, neurosurgeon, and endovascular specialists. 

 Fully equipped Emergency Department (ED) for rapid diagnosis and treatment using standard CT imaging within 25 minutes and ability to have results reported within 45 minutes of test completion. 

 Lab services available 24/7 with appropriate result reporting. 

 Neurology, Neurosurgery, and Endovascular specialists available 24/7. 

 Intensive Care capability available with critical care specialist available 24/7. 

 Complete rehabilitation services (physical therapy, occupational therapy, 

 and speech therapy) staffed by trained professionals and available for all 

 patients within 24 to 48 hours of admission. 

 Readily available for transfer of patient from field or lower care facility. 

 Maintenance of adequate helicopter landing site on campus. 

 Operating room and appropriate support staff available 24/7 for 

 emergency surgery when necessary. 

 Radiologic and diagnostic imaging with expedited reporting available 24/7, 

 this should include angiography with endovascular capabilities. 

 Must participate in the American Heart Association (AHA) “Get With The 

 Guidelines ® - Stroke Registry. A multi-disciplinary quality improvement team, should meet at least quarterly to review data and lead quality improvement initiatives. 

 Stroke Medical Education (CME) annually.

 Community and professional educational projects should be ongoing. 



STROKE LEVEL 2 REQUIREMENTS
 Stroke Level 2 -- (must have all of the requirements of Level 1 EXCLUDING endovascular capabilities) 

 Consists of a core team of personnel, infrastructure, and expertise to diagnose and treat stroke patients who require intensive medical and surgical care. 

 The team consists of a diagnostic radiologist, neurologist,
and neurosurgeon. Fully equipped ED for rapid diagnosis and treatment using standard CT imaging within 25 minutes and ability to have results reported within 45 minutes of test completion. 

 Lab services available 24/7 with appropriate result reporting. 

 Radiology and Neurology specialists available 24/7. 

 Intensive Care capability available with critical care specialist available 24/7. 

 Complete rehab services (physical therapy, occupational therapy and 

 speech therapy) staffed by trained professionals and available for all 

 patients within 24 to 48 hours of admission. 

 Readily available for transfer of patient from field or lower care facility. 

 Maintenance of adequate helicopter landing site on campus. 

 Operating room and appropriate support staff available 24/7 for 

 emergency surgery when necessary. 

 Radiologic and diagnostic imaging with expedited reporting available 24/7. 

 Must participate in the AHA Get With The Guidelines ® - Stroke Registry. A 

 multi-disciplinary quality improvement team should meet to review data and 

 lead quality improvement initiatives at least quarterly. 

 Stroke team members must document at least eight hours of CME 

 annually. 

 Community and professional educational projects should be ongoing. 



STROKE LEVEL 3 REQUIREMENTS
 Stroke Level 3 -- (must have the ability to diagnose and stabilize patient for transfer to Level 1 or 2 Referring Center) 

 ED physician, other qualified physician, or physician extender available 24/7 to diagnose and initiate appropriate treatment. 

 Rapid diagnosis and treatment using standard CT imaging within 25 minutes and ability to have results reported within 45 minutes of test 
completion. 

 Lab services available 24/7 with appropriate result reporting. 

 Acute stroke-trained providers should be available 24/7 to direct IV 

 Alteplase (t-PA) administration. 

 Transition plans must be established for rapid transfer of patient to Level 1 

 or 2 Stroke Center. Factors that may necessitate transfer include: 
 Consider utilizing “Drip and Ship” after initiation of Alteplase if neurosurgery coverage is not available. 

 Patients with rapid clinical decline. 

 Patients without response to IV Alteplase or outside IV 

 Alteplase window who may benefit from neuro intervention. 

 Other factors as clinically necessary. 

 Must participate in the Get With The Guidelines ® - Stroke Registry. A multi- disciplinary quality improvement team should meet to review data 
and lead quality improvement initiatives at least quarterly. 

 Community and professional educational projects should be ongoing. 
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CASE STUDIES
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DAWN



DAWN

What about beyond 6 hours?

DAWN Study published 2018 addressed that question.



DAWN

206 patients were studied.  Patients had occlusion of intracranial 
internal carotid artery or proximal middle cerebral artery.  Last 
know well was 6-24 hours.  Patients had mismatch between the 
severity of clinical deficit and infarct volume.  Patients randomly 
assigned to thrombectomy plus standard care or standard care. 
Endpoint mRS at 90 days.



DAWN

The results again were astonishing.  The rate of functional 
independence was 49% thrombectomy group vs. 13% controlled.  
(Adjusted difference 2, 95% credible interval 1.1 to 3)

No difference in hemorrhage or morality.



RECENT ENDOVASCULAR TRIALS REVIEW

 In 2015 the HERMES meta-analysis of the 2010-2014 Endovascular acute ischemic trials was published.  These 
studies powerfully concluded Endovascular treatment was superior to standard treatment up to 12 hours after 
symptoms onset.  Dramatic improvement of MRS at 90 days.

 In 2018 DAWN trial proved the improvement extended to 24 hours.

 These studies were of anterior circulation strokes with NIHSS>6 and CT ASPECTS >6.  DAWN study also 
included CT perfusion data.



NEW TRIALS

Large Ischaemic Core Strokes

A prespecified secondary analysis of the SELECT study reviewed ASPECTS <5 and core of >50 cm³ on CT perfusion.  
31% of patients in EVT group achieved independence at 90 days vs 14% of medical treated group.

More studies TESLA (aspects 2-5 within 24 hours) and TENSION (aspects 3-5 within 12 hours), SELECT 2 (aspects 
3-5, core >50cm³) and others have confirmed this data.



Posterior Circulation

Initial trial BASICS revealed slightly favorable outcomes of EVT vs medical management.  The BAOCHE and 
ATTENTION trials did reveal substantial benefit with BAOCHE trial stopped due to interval analysis strongly 
favoring EVT.

EVT data at 90 days was MRS 0-3 46% and mortality 37%.  Bad disease.



Mild stroke with Proximal Occlusion

LVO but mild NIHSS of 0-5

No randomized data.  Outcomes observational appear to be similar in medical and EVT groups.



TANDEM LESIONS

No randomized study.

Newer data from EVT studies shows the use of extracranial stenting (with need of antiplatelets) is associated with 
better reperfusion without excess risk of sICH mortality when compared to original HERMES data.



Distal Medium-Vessel Occlusion

Meta-analysis of HERMES data confirms proximal M2 segment occlusions benefit from EVT.  

No randomized data for anterior cerebral, M3, PCA.



QUESTION

What is the time frame for IR Stroke Treatment?



ANSWER 

☐  4 Hours

☐  8 Hours

☐  24 Hours



CORRECT ANSWER

☐  4 Hours

☐  8 Hours

 24 Hours
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