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But many patients are not 
eligible at all…
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3.0 - 4.5 hrs



European Cooperative Acute Stroke Study (ECASS) classification of intracerebral
haemorrhage (ICH) following thrombolysis (from Berger and colleagues38). 

Derex L , Nighoghossian N J Neurol Neurosurg Psychiatry 
2008;79:1093-1099
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• Risk of SICH with IV tPA is ~6%
• Fatality rate is between 50 and 80% 
• Severe morbidity or mortality exceeds 90% 













BASIS: Boston Acute Stroke Imaging Score - 2008
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Recanalization at 3 days after tPA

p<0.001



• MCA M2 
• OR = 2  (95% CI: 1.1 to 3.1, P=0.005) 
• 44.2% (n=50 of 113)

• MCA M1 
• OR = 0.7 (95% CI: 0.4 to 1.1, P=0.13)
• 30% (n=49 of 163) 

Likelihood of complete recanalization after IV tPA



• MCA M2 
• OR = 2  (95% CI: 1.1 to 3.1, P=0.005) 
• 44.2% (n=50 of 113)

• MCA M1 
• OR = 0.7 (95% CI: 0.4 to 1.1, P=0.13)
• 30% (n=49 of 163) 

• Terminal ICA
• OR = 0.1 (95% CI: 0.015 to 0.8, P=0.015)
• 5.9% 1 of 17

Likelihood of complete recanalization after IV tPA





• Terminal ICA occlusions were the least likely to have clinical 
recovery







Conclusion - In acute MCA stroke, IV tPA has 
nearly no potential to recanalize occluded 
vessels if thrombus length exceeds 8mm  
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Not really a new idea….







Conclusion – Despite increased SICH (~10%), 
IA r-proUK within 6 hrs of MCA stroke significantly 
improved clinical outcome at 90 days









In THRACE, an intra-arterial lytic [alteplase] was used to a maximum 
dose of 0.3 mg/kg and allowed to establish goal reperfusion, only after 
mechanical thrombectomy was attempted. 





Thrombolysis without tPA…



Mechanical Thrombectomy
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• Revascularization 48% (vs 18% spontaneous historical control)
• SICH 7.8% (similar to NINDs, less than PROACT 10%)
• Good outcome 46% if revascularized vs 10% non-revascularized.
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FDA cleared in 2004 for restoring blood flow in 
patients with acute stroke up to 8 hrs who:

• are ineligible for IV tPA
• IV tPA treatment has failed
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• 81.6 % vessel revascularization 
• SICH 11.2%
• Good outcome 25% revascularized (vs 10%)
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FDA cleared in 2008 for restoring blood flow in 
patients with acute stroke up to 8 hrs who:

• are ineligible for IV tPA
• IV tPA treatment has failed



The Impact of Recanalization on Ischemic Stroke Outcome : A Meta-
Analysis 
Joung-Ho Rha and Jeffrey L. Saver 
Stroke. 2007;38:967-973 





SYNTHESIS : IV tPA vs Endovascular therapy





IMS III : IV tPA vs IV tPA plus clot retrieval





MR Rescue :  Standard care vs 
Standard care + Clot retrieval + Penumbra imaging





• Most patients treated outside of trials
• Patient recruitment very slow
• Patient selection overly broad
• Assumption that newer approaches would render current standard 

of care unnecessary
• Confirmation of large vessel occlusion (LVO) not required
• Highly variable endovascular approaches, 

not utilizing state of the art technology
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Putting it all together…again…



MR CLEAN TRIAL



•Multicenter RCT in Netherlands, all pts included

•Standard of care vs Standard of care plus Endovascular therapy

•Large vessel occlusion confirmed by advanced imaging

•Endovascular therapy within 6 hrs

•Majority stent-retriever (81%)



Functional Independence (mRS 0 to 2) 32.6% vs 19.1%

Absolute difference of 13.5 percentage points (95% CI, 5.9 to 21.2) 

No significant difference in SICH

No significant difference in mortality



ESCAPE TRIAL



•RCT Worldwide
•Standard Care vs Standard Care + Endovascular
•LVO confirmed by CTA
•ASPECTS scoring
•Collateral assessment by multiphase CTA
•Up to 12 hrs
•Stent Retriever 86.1%



•Trial stopped early because of efficacy
•Functional independence (mRS 0-2 at 90 days) 

53% vs 29.3%, p<.001
•Absolute benefit of 23.7 percentage points
•Reduced mortality (10.4% vs 19%, p=0.04)
•SICH not significantly different



EXTEND-IA TRIAL



•RCT Austrailia and New Zealand
•IV tPA vs IV tPA plus Endovascular
•LVO confirmed by CTA
•CT Perfusion for core and penumbra
•Up to 4.5hrs
•Stent Retriever 100%



•Trial stopped early because of efficacy
•Functional outcome (mRS 0-2 at 90 days)

80% vs 37%, p=0.002
•Reperfusion at 24 hrs

100% vs 37%, p<0.001
•No significant difference in mortality
•No significant difference in SICH























• Evaluated 10 different grading scales of cerebral reperfusion





mTICI











• Fourteen studies 
• 2379 successfully reperfused patients 
• 1131 TICI3
• 1248 TICI2b 

• TICI3 reperfusions were associated with
• higher rates functional independence (1.74, 95% cI 1.44 to 2.10)
• higher rates excellent functional outcomes (2.01, 95% cI 1.60 to 2.53)
• lower rates of mortality (sOR 0.59, 95% cI 0.37 to 0.92) 
• lower rates of SICH (sOR 0.42, 95% cI 0.25 to 0.71) 



Conclusion:

• TICI3 reperfusion is associated with superior outcome 
and better safety profiles than TICI2b.

• This effect is independent of time and collaterals. 



TICI 2a

TICI 3

TICI 0-1



TICI 2a

TICI 3

TICI 0-1

TICI 2b



TICI 2b (67) TICI 2c

TICI 2b (50)





• Meta-analysis using patient level data, n=1287

• 634 endovascular
• 653 standard medical management



• Overall odds ratio of improvement in mRS vs control at 90 days
2.49 p<0.0001

• Odds ratio of improved mRS at 90 days was time dependent
• 3 hrs 2.79    Absolute risk reduction 39.2%
• 6 hrs 1.98    Absolute risk reduction 30.2%
• 8 hrs 1.57    Absolute risk reduction 15.7%



• Independence (mRS 0-2) at 90 days 46.0% vs 26.5%  p<0.0001

• 71.0% mTICI 2b/3

• Mortality 15.3% vs 18.9% p = 0.15 

• SICH 4.4% vs 4.3% p=0.82

• NNT 2.6  [vs 10 at 0-3hr or 19 3-4.5hr IV tPA alone]
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(1) prestroke mRS score of 0 to 1 
(2) NIHSS score of ≥6 
(3) ASPECTS of ≥6
(4) causative occlusion of the internal carotid artery or MCA segment 1 (M1)
(5) treatment can be initiated (groin puncture) within 6 hours of symptom onset
(6) age ≥18 years

Class IA Mechanical Thrombectomy Candidates:
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• 26 matched pairs endovascular vs medical

• Endovascular therapy was statistically associated with:
• lower NIHSS at discharge (p=0.04), 
• favorable NIHSS shift (p=0.03),  
• increased independence at discharge (p=0.03) 
• increased independence at 3–6-months (p=0.04).
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• 592 patients who were analysed, 
• 183 were treated with antiplatelet or anticoagulation regimen 
• 121 with IV thrombolysis
• 288 with endovascular intervention, chemical, mechanical, 

stenting etc

• Overall, 402 (68%) had a poor outcome (mRS 4, 5 or 6)
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