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OBJECTIVES

 Appreciate morbidity and mortality associated 

with large-vessel occlusive stroke (LVO)

 Review use and limitations of intravenous 

thrombolysis for LVO

 Discuss new literature supporting endovascular 

treatment of stroke

 Describe patient selection for interventional 

stroke procedures



ALABAMA IS #1!



OUTCOME RELATED TO LVO: STOP

STROKE STUDY

Smith, 2009

6-month mortality (OR, 4.5; 

95% CI, 2.7 to 7.3; P<0.001)

mRS ≤ 2 (OR, 0.33; 

0.24 to 0.45; P<0.001)



EVERY SECOND COUNTS!

Saver, 2006



Lansberg, 2009

BENEFIT AND HARM OF T-PA PER 100 PATIENTS



Riedel, 2011

RECANALIZATION WITH T-PA AND

THROMBUS LENGTH



RECANALIZATION AND TREATMENT

METHOD
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Berkhemer OA et al., 2015

MR CLEAN METHODS

 AIS caused by a proximal intracranial arterial 

occlusion (ICA, M1, M2, A1, A2)

 18 years of age or older

 NIHSS ≥ 2

 Initiation of MT < 6 hours after LKW

 a score of 2 or higher



MR CLEAN

 Patient 

Characteristics

Berkhemer OA et al., 2015



MR CLEAN: MRS SCORES AT 90 DAYS

Berkhemer OA et al., 2015



MR CLEAN 

SUBGROUP

ANALYSES

Berkhemer OA et al., 2015



APECTS: ALBERTA STROKE PROGRAM

EARLY CT SCORE

Hill, 2003



ET TRIALS: ASPECTS

Balami, 2015



STENT RETRIEVER TRIALS

Alberts, 2015



META-ANALYSIS OF FIRST 5 STENT RETRIEVER

TRIALS

Saver, 2016



2015 AHA/ASA CLASS I: LEVEL A 

GUIDELINES FOR ET


Patients eligible for intravenous r-tPA should receive intravenous r-tPA


Patients should receive ET with a stent retriever if they meet all the following criteria


prestroke mRS score 0 to 1


acute ischemic stroke receiving intravenous r-tPA within 4.5 hours of onset


causative occlusion of the IC ICA or M1


age ≥18 years,


NIHSS score of ≥6,


ASPECTS of ≥6, and


treatment can be initiated (groin puncture) within 6 hours of symptom onset


Emergency imaging of the brain is recommended before initiating any specific treatment for acute 

stroke. In most instances, nonenhanced CT will provide the necessary information


If ET is contemplated, a noninvasive intracranial vascular study is strongly recommended during 

the initial imaging evaluation of the acute stroke patient but should not delay iv r-tPA if indicated

Powers, 2015



2015 AHA/ASA GUIDELINES FOR ET 

BASED ON CLASS I: LEVEL A DATA


Patients should be transported rapidly to the closest available certified primary stroke center or 

comprehensive stroke center or, if no such centers exist, the most appropriate institution that 

provides emergency stroke care as described in the 2013 guidelines. In some instances, this may 

involve air medical transport and hospital bypass.


Regional systems of stroke care should be developed. These should consist of:


Healthcare facilities that provide initial emergency care including administration of 

intravenous r-tPA, including primary stroke centers, comprehensive stroke centers, and other 

facilities.


Centers capable of performing endovascular stroke treatment with comprehensive 

periprocedural care, including comprehensive stroke centers and other healthcare facilities, to 

which rapid transport can be arranged when appropriate

Powers, 2015



DAWN METHODS

Nogueira et al, 2017



DAWN 

BASELINE

CHARACTERISTICS

Nogueira et al, 2017



DAWN

RESULTS

 NNT for mRS ≤ 2

 2.8

 Symptomatic 

hemorrhage

 6%(MT) vs. 3%

Nogueira et al, 2017



DEFUSE 3: CLINICAL INCLUSION CRITERIA

 Signs and symptoms consistent with acute anterior circulation stroke

 Age 18-90 years

 Baseline NIHSSS ≥ 6 immediately prior to randomization

 Endovascular treatment between 6-16 hours of stroke LKW

 Pre-stroke mRS score 0-2

Albers, 2018



DEFUSE 3: NEUROIMAGING INCLUSION CRITERIA

1) MRA / CTA demonstrates

 M1 segment MCA occlusion, or

 ICA occlusion (cervical or intracranial; 
with or without tandem MCA lesions)

2) Target Mismatch Profile on               
CT perfusion or MRI (RAPID) 
• Ischemic core < 70 mL
• Mismatch ratio > 1.8
• Mismatch ≥ 15 mL

Albers, 2018



Albers, 2018

DEFUSE 3



DEFUSE 3 RESULTS

 NNT for mRS ≤ 2

 3.6

 Symptomatic hemorrhage

 7%(MT) vs. 4%

Albers, 2018



STENT RETRIEVER TRIALS

Study Total 

N

Window 

From LKW

(hours)

% Rx 

tPA

Brain Imaging 

Selection

% mRS ≤ 2

MT group

Increase in 

% mRS ≤ 2

NNT for

mRS ≤ 2

MR CLEAN 500 < 6 89 CT no bleed 33 14 7.1

ESCAPE 315 < 12 76 ASPECTS 6-10

Mod-good 

collaterals

53 24 4.2

REVASCAT 206 < 6 73 ASPECTS 7-10 

CT

APECTS 6-10 

MRI

44 16 6.3

SWIFT 

PRIME

196 < 6 100 Penumbral 

imaging

Small-mod core

60 25 4.0

EXTEND-IA 70 < 6 100 CTP mismatch 72 33 3.0

DAWN 206 6-24 9 DWI or CTP core 49 36 2.8

DEFUSE 3 182 6-16 10 Penumbral 

imaging

45 28 3.6



2018 GUIDELINES UPDATE ON LATE

WINDOW ET

 In selected patients with AIS within 6 to 16 

hours of last known normal who have LVO in the 

anterior circulation and meet other DAWN or 

DEFUSE 3 eligibility criteria, mechanical 

thrombectomy is recommended. (I, A)

 In selected patients with AIS within 6 to 24 

hours of last known normal who have LVO in the 

anterior circulation and meet other DAWN 

eligibility criteria, mechanical thrombectomy is 

reasonable. (IIa, B-R)



PRIMARY STROKE CENTER PROTOCOL FOR

SUSPECTED LVO

 Small, retrospective cohort study 7/1/15 to 
5/31/16

 14 regional PSCs 4 to 47 miles from a CSC

 Protocol 
 Notify the CSC on arrival at PSC if LVO suspected 

(LAMS ≥ 4)

 Early mobilization of transport team

 Perform CTA concurrently with NCCT at PSC

 Share imaging data with the CSC using a cloud-based 
platform

 Direct transport to the CSC angiography suite

 Protocol adherence
 Partial, 48 patients (69%)

 Full, 22 patients (31%)

McTaggart, 2017



McTaggart, 2017



DIFFERENCES IN WORKFLOW TIMES BETWEEN

PARTIALLY AND FULLY EXECUTED PROTOCOL



McTaggart, 2017


