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Acute Stroke Therapy 2009
•• Organization of stroke careOrganization of stroke care

•• The Ischemic PenumbraThe Ischemic Penumbra

•• Extending the time window for IV Extending the time window for IV rtrt --PAPA

•• Updated AHA/ASA RecommendationsUpdated AHA/ASA Recommendations

•• Endovascular Endovascular RecanalizationRecanalization therapies therapies 
–– Clot RetrievalClot Retrieval

–– Acute Acute stentingstenting

•• University of Miami Acute Stroke ProtocolUniversity of Miami Acute Stroke Protocol





The Ischemic PenumbraThe Ischemic Penumbra

Core Infarct

Ischemic 
Penumbra:

zone of salvageable 
tissue surrounding 

core infarct

Jeff Saver, UCLA 



Strategies to Identify Patients with 
Salvageable Ischemic Penumbra

Strategies to Identify Patients with 
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nearly all patients have 
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Lancet 2004;363:768-74.

Meta-analysis of rt-PA-based thrombolytic trials 

NINDS, ATLANTIS, AND ECASS TRIALS

3 hours 4.5 hours



ECASS IIIECASS III





ECASS 3 - Distribution of Scores on the 
Modified Rankin Scale

Hacke W et al. N Engl J Med 2008;359:1317-1329



ECASS3 – Pre-specified Safety End Points

Hacke W et al. N Engl J Med 2008;359:1317 -1329



AHA/ASA AHA/ASA 
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AHA/ASA RecommendationsAHA/ASA Recommendations
• rtPA should be administered to eligible patients 

who can be treated in the time period of 3 to 4.5 
hours after stroke (Class I, Evidence B).

• Criteria for treatment in this time period are 
similar to those  for persons treated at earlier ti me 
periods, with additional exclusion criteria: 
– Older than 80 years 
– Oral anticoagulants with an INR > 1.7
– Baseline NIHSS 25 or more 
– History of stroke and diabetes.
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RLS

Other Acute ApproachesOther Acute Approaches

• Bridging Protocols
– “Drip and ship”
– Comprehensive Stroke Centers

• Prolongation of time-window
– Image Selection Criteria
– Adjunctive Therapies
– Sono-thrombolysis

•• Bridging ProtocolsBridging Protocols
–– ““ Drip and shipDrip and ship ””
–– Comprehensive Stroke CentersComprehensive Stroke Centers

•• Prolongation of timeProlongation of time --windowwindow
–– Image Selection CriteriaImage Selection Criteria
–– Adjunctive TherapiesAdjunctive Therapies
–– SonoSono --thrombolysisthrombolysis



Bioenergetic
Compromise

Hemodynamic
Compromise

Occlusions 
or Stenoses

DWI PWI MRA

Tissue Status Perfusion Status Vessel Status

CBV CT PCT CTA

Multimoda
l CT

Multimoda
l MRI

Jeff Saver, UCLA 



Clinical Trials of Imaging Guided 
Recanalization Therapy Beyond 3 Hours
• IV Fibrinolysis

– DEFUSE – MRI, IV TPA, 3-6 h
– EPITHET – MRI, IV TPA, 3-6 h
– DIAS, DEDAS – MRI, IV desmetoplase, 3-9 h
– DIAS 2 –CTP, MRI 3-9 h
– EXTEND – MRI, IV TPA 4.5-9 h
– DIAS 3 – CTA/MRA, IV desmetoplase, 3-9 h

• IA Recanalization
– MR RESCUE – MRI, Merci Retriever Plus, 3-8 h
– EXTENDS – CTP, MRI, Merci Retriever, 8-14 h
– DEFUSE 2 – MRI, Endovascular, 3-8 h
– START – MRI, Penumbra Device, 3-8 h



Endovascular Approaches

•• Clot Retrieval DevicesClot Retrieval Devices
–– Mechanical clot retrieval Mechanical clot retrieval 

(MERCI)(MERCI)

–– Penumbra DevicePenumbra Device

•• Self Expanding Self Expanding StentsStents



Neuro-Interventional Suite



Approved Cerebral Endovascular 
Recanalization Devices

Approved Cerebral Endovascular 
Recanalization Devices

Merci
Retriever

Penumbra
System

Phenox
Retriever

Catch
Device

US + +
Europe           + + + +



Recanalization:
Primary Endpoint of Merci and 

Multi-Merci Trials

Recanalization:
Primary Endpoint of Merci and 

Multi-Merci Trials

Recanalization

PROACT Controls (n=59) 18%
MERCI Retriever (n=141) 48% 

Multi-MERCI Retriever (n=111) 54% 

p < 0.00001

Recanalization
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• 20 patients with acute stroke within mean 
time of 5 hrs and 13 minutes (all < 8 hrs)

• Intracranial self-expanding stents placed 
in 19 of 20 enrolled (Wingspan, Enterprise)

• Recanalization achieved in all 20: 60% 
TIMI 3, and 40% TIMI 2

• Deemed safe and feasible and ready for 
next phase
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•Jeff Saver UCLA

Endovascular Therapy: Current RCTs

• MR RESCUE (NIH)
» Multicenter, phase 2, 120 patients 
» 74 pts enrolled (as of 10/09)
» Merci Retriever vs est medical 

care, 3-8h

• IMS 3 (NIH)
» Multicenter, phase 3, 900 patients
» IV TPA vs IV TPA + IA (Merci or IA 

lytic or IA lytic + US), < 3h



NeuroFLO SENTIS TrialNeuroFLO SENTIS Trial
• Controlled Aortic Occlusion

– 70% area occlusion of 
descending aorta inferior to 
renal artery followed by 
superior to renal take off.

• Global Cerebral Perfusion
– 30% increase in cerebral 

perfusion after  balloon 
inflation seen in animals

– Opening of unused 
collateral bed felt to provide 
flow augmentation path 
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Guidelines for Acute Stroke Treatment
University of Miami/Jackson Memorial
Guidelines for Acute Stroke Treatment
University of Miami/Jackson Memorial







PI: Jeff Saver, UCLA

The Field Administration of Stroke 
Treatment – Magnesium (FAST-

MAG) Pilot Trial



Classification of 
Neuroprotective Agents

• Modulators of Excitatory Amino Acids
• Modulators of Calcium Influx
• Metabolic Activators
• Anti-edema Agents
• Inhibitors of Leukocyte Adhesion
• Free Radical Scavengers and Anti-Oxidants
• Promotors of Membrane Repair
• Unknown or Other Mechanism(s)

UCLA Stroke Center



SITS-ISTR
Safe Implementation of Treatments in Stroke (SITS):  

A prospective internet-based audit of the Internet 
Stroke Thrombolysis Registry (ISTR)
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SITS-ISTRSITS-ISTR



Stroke 2007;38:1655-1711



Acute Stroke Treatment within 
3-6 Hours of Symptom Onset

Acute Stroke Treatment within Acute Stroke Treatment within 
33--6 Hours of Symptom Onset6 Hours of Symptom Onset

• Intra-arterial thrombolysis is an option for 
selected patients who have a major stroke of <6 
hrs due to MCA occlusion and are not otherwise 
candidates for IV rtPA (AHA 2007: Class I, 
Evidence B)

• Treatment requires the patient to be at an 
experienced stroke center with immediate 
access to angiography and interventionalists

• IA thrombolysis is reasonable in patients who 
have contraindications to IV rt-PA.  (Class IIa, C)
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Acute Stroke Treatment with 
Mechanical Devices

Acute Stroke Treatment with Acute Stroke Treatment with 
Mechanical DevicesMechanical Devices

• Although the MERCI device is a reasonable 
intervention for extraction of intra-arterial 
thrombi in carefully selected patients, the panel 
also recognizes that the utility of the device in 
improving outcomes after stroke is unclear 
(Class IIb, Level of Evidence B). 

• The usefulness of other mechanical 
endovascular treatments is not established 
(Class IIb, Level of Evidence C). These devices 
should be used in the setting of clinical trials.
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