
David S Liebeskind, MD 

Atrial Fibrillation is Associated with Worse 

Collaterals in Acute Stroke: Angiography in 

the ENDOSTROKE Registry 

Professor of Neurology & Director of Stroke Imaging  

Associate Neurology Director, UCLA Stroke Center 

Consultant to Stryker and Covidien 

President-Elect, Society of Vascular and Interventional Neurology (SVIN) 

President, American Society of Neuroimaging (ASN) 

Board of Directors, World Stroke Organization 



Objectives 

Identify patient groups who are at highest risk for acute 

stroke and may benefit from preventive management 

Discuss the latest guideline recommendations and 

evidence for managing acute stroke 

Describe strategies to implement interventions to optimize 

preventive and acute stroke care 



Impact of Stroke 



Stroke Subtypes 



Risk & Prevention 



Recognition 

Sudden weakness or numbness 

Sudden change in vision 

Sudden difficulty speaking or understanding 

Sudden dizziness or loss of balance 

Sudden headache 



Stroke in the Young 

Common and increasingly so 

Common causes - ischemic and hemorrhagic 



Imaging of Young Stroke 

Age and “stroke in the young” 

PFO, coagulopathies, arterial dissection, moyamoya, 

cerebral venous thrombosis, hemorrhagic lesions 

Imaging revolution – role and evolution 

Mechanisms & pathophysiology – practical implications of 

precision medicine 



Hemorrhage 



Ischemia 



Imaging of Stroke 



TIA versus Stroke 

Time-Based Tissue-Based 

Indirect  and arbitrary marker: time 

limit 

Direct and biologic marker: end-organ 

injury 

Inaccurate 

(in identifying infarct) 

Highly accurate  

(in identifying infarct) 

Does not add to patient/physician 

knowledge 

Adds to patient/physician knowledge 

Focuses evaluation on chronology Focuses evaluation on vascular 

mechanism 

Fosters delay in acute care Facilitates rapid treatment 

Diverges from angina-MI distinction Harmonizes with angina-MI distinction 



Etiology 



Territories 



Prevention 

Primary and secondary prevention 

Identification of risk factors 

Diagnostic evaluation is essential 

Imaging of potential vascular risks and treatment 

PFO 

Cardiac 

Atherosclerosis - extracranial and intracranial 

Small vessel disease 



Prevention… 

Commonly initiated in-hospital during evaluation of 

potential acute stroke diagnosis 

Rational basis - determined from diagnostic studies 

Comprehensive 

Considering all competing causes 

Multiple concomitant strategies 

Longitudinal evaluation - importance of transitional care 

visits and ongoing outpatient follow up 



Guidelines & Evidence for AIS 

Regulatory actions and recommendations 

Trials and practice - RCTs to RWE 

Societal guideline publications 

AHA/ASA guidelines 

History 

Endorsements 

Implementation 



Saga of 2018 AHA/ASA Guidelines 

Process and methodology 

Presentation at ISC 2018 

Lack of endorsements 

Uproar 

Deletion - temporary and partial? 



Media 



2018 Guidelines 



2 RCTs as evidential basis  

History of RCTs (randomized, controlled trials) and RWE 

(real-world evidence) 

Endovascular therapy for acute ischemic stroke 

FDA mandate for use of real-world data and RWE 

RCTs for every single variable?  

age, low NIHSS, low ASPECTS, large CTP core, large 

DWI core, ICAD, distal emboli, basilar occlusions, 

anesthesia, blood pressure, technique… 

DAISI CRN 



DAWN & DEFUSE 3 - imaging & 

reperfusion 



DAWN 



DAWN 



DAWN 



DAWN 



DAWN 



DEFUSE-3 



DEFUSE-3 



DEFUSE-3 



DEFUSE-3 



DEFUSE-3 



Imaging of diagnoses 

Inseparable 

Imaging selection and intervention 

Clinical findings and imaging features 

Complexity of imaging in trials and integration in practice of 

acute stroke, defined as 24 hours after symptom onset 

Success of endovascular trial using a specific imaging 

diagnostic does not equate with RCT of the imaging (e.g. 

DWI, PWI, mCTA, CTP, non contrast CT) 

Evidence for diagnostic test performance not equivalent to 

methodology for therapeutic strategies 



Key Elements 

Prehospital 

EMS 

Hospital capabilities and designations 

Telemedicine 

Data & quality improvement 

Imaging 

Other diagnostic tests 

Supportive care and stroke units 

IV tPA 

EVT - endovascular therapy (mechanical thrombectomy) 

Antiplatelets and anticoagulants 

Rehabilitation 

Complications 

Secondary prevention 



AHA/ASA “guidelines” 



6 hours? RWE - STRATIS, TRV & 

DAISI… 



Optimize Interventions for Treatment & 

Prevention 



Multimodal CT 



Multimodal MRI 



Typical sequence of imaging 

CT (CT/CTA/CTP) 

DSA 

24 hr CT 

AE 



Collaterals 



Flow Determines Time and Outcomes 

If collaterals compensate for 

arterial occlusion or stenosis, 

symptoms are negligible or absent  

Pace of collateral recruitment 

influences timeline of symptom 

progression 

Poor collaterals predispose to 

impaired reperfusion 

no reflow 

reperfusion injury or 

hemorrhagic transformation 



Role of Collaterals 

Why collaterals? 

Age 

Severity - NIHSS, ASPECTS 

Time 

Sex 

Co-morbidities 

How are we using collateral status? 

Imaging definitions 

Avoid absolute reductionism in traditional RCT mindset of 

thresholds (e.g. age, low ASPECTS, large perfusion core, TFSO) 

or cutoffs for variables 

Adaptive nature of platform trials, in real-world evidence of phase 

4, after graduation from phase 3 

Collaterals as basis of precision medicine in acute stroke treatment 





Registries and the DAISI CRN 

Need generalizability on a very large 

scale 

Imaging triage and management - OH or 

MSU and beyond 

What is most valuable data variable in a 

clinical study? Added value? 

Imaging and angiography at top of 

hierarchy of list – before novel markers, 

prehospital, discharge or rehab 

variables or economic costs 

Imaging before genomic infatuation 

Quality of data is essential 

Digitally preserved, can be verified, 

automated, must have expertise 



Optimize Interventions for Treatment & 

Prevention 

Diagnosis drives therapy and subsequent prognoses 

Systematic diagnostic evaluation is crucial 

Cost effective is not “bare minimum” 

Even guideline authors emphasize the need to think and 

carefully consider cause and management of each stroke 



Real World of Precision Medicine in Stroke 

Prospective diagnostic and therapeutic 

strategy, based on clinical manifestations 

Focus on optimizing outcomes of entire, 

affected population 

Theranostics 

integrated diagnostic & therapeutic 

strategy for individual 

right treatment, right patient at right time 

basis of precision medicine, leveraging 

unique role of collateral status 

Not retrospective, reductionist approach of 

traditional RCTs 



Conclusions 

Optimal prevention and treatment of acute stroke hinges 

on recognition and proper diagnostic evaluation 

Guidelines provide suggestions for routine clinical practice, 

RWE to guide future stroke management 

Acute stroke (up to 24 hours after symptom onset) is a 

common and key public health priority worldwide 


