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CRAO = Central Retinal Artery Occlusion = Eye Stroke







Why care about eye stroke?

• Devastating form of ischemic stroke

• Causes sudden, permanent blindness

• Sentinel of future stroke or heart attack

…

• Treatable!

• Using existing tools!



New Cases of Retinal Vascular Disorders Each 
Year

Type Incidence (per 100,000 person years)

CRAO1 1.9

BRAO2 0.5

Amaurosis Fugax3 7

NAION*4 10.3

Total 19.7

*Non-arteritic anterior ischemic optic neuropathy
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2. Schorr EM, Rossi KC, Stein LK, Park BL, Tuhrim S, Dhamoon MS. Characteristics and outcomes of retinal artery occlusion: Nationally representative 
data. 2020. Stroke.
3. Andersen CU, Marquardsen J, Mikkelsen B, Nehen JH, Pedersen KK, Vesterlund T. Amaurosis fugax in a danish community: A prospective study. 
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Predicted Yearly Number of Cases in Region

*Non-arteritic anterior ischemic optic neuropathy

Type
North Carolina

(Pop. = 10,490,000)
South Carolina

(Pop. = 5,149,000)
Virginia

(Pop. = 8,536,000)
Total

(Pop. = 24,175,000)

CRAO 1.9 199 98 162 459

BRAO 0.5 52 26 43 121

Amaurosis Fugax 7 734 360 598 1692

NAION* 10.3 1080 530 879 2490

Total 19.7 2067 1014 1682 4762





Mac Grory B, Landman SR, Ziegler PD, Flood SP, Stretz C, Madsen TE, Boyanpally A, Reznik ME, El-Jamal S, Saad A, Burton T, Cutting S, 
Sacchetti D, Torres J, Lavin P, Feng W, Furie K, BIousse, V, Schrag M, Yaghi S. Stroke. 2021.
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Hyperbaric Oxygen Therapy



Duke Center of Excellence

Acute Program

1. Hyperbaric Oxygen Therapy 
2. Intravenous thrombolysis
3. Intra-arterial thrombolysis

4. Stroke Unit Care

Outpatient Program

Multidisciplinary clinic
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Duke Telestroke Network











Region Organization Recommendation

United States

Neurology American Heart Association CRAO not mentioned in 2018 guidelines

Ophthalmology American Academy of Ophthalmology

"More aggressive treatments, such as thrombolysis… have 

accompanying risks and are controversial in the absence of a 

strong evidence-based recommendation."

Emergency Medicine American Academy of Emergency Medicine
CRAO not mentioned in 2010 thrombolysis guidelines or 2016 

Focused Update

Europe

Neurology
European Stroke Organization

CRAO not mentioned in 2008 stroke guidelines or 2009 

focused update

National Institute for Health and Care Excellence (U.K.) CRAO not mentioned in 2017 stroke guidelines

Ophthalmology Royal College of Ophthalmologists No guidelines for CRAO

Emergency Medicine EUSEM No guidelines for stroke 

Australia

Neurology Australian Stroke Foundation CRAO not mentioned in 2017 stroke guidelines

Ophthalmology RANZCO No guidelines for CRAO

Emergency Medicine Australian College for Emergency Medicine CRAO not mentioned in 2010 stroke guidelines
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Olsen TW, Pulido JS, Folk JC, Hyman L, Flaxel CJ, Adelman RA. Retinal and Ophthalmic Artery Occlusions Preferred Practice Pattern®. Ophthalmology. 2017;124(2):P120-P43.
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2. Ophthalmology

3. Emergency Medicine

4. Comprehensive Stroke Center Program Manager/Coordinator

5. Stroke Neurology

6. Duke Telestroke

7. Emergency Department Nursing

8. Neurointerventional Radiology

9. Anesthesia

10. Duke Transfer Center

11. Duke LifeFlight

12. Laboratory Medicine
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• Wayne Feng, MD, MS

• Professor, CSC Director

Department of Neurology

Duke University School of Medicine

• Carey Unger, MHA

• Associate Vice President, 

Neurosciences and Behavioral Health, 

Duke University Health System



Stroke & Vascular Neurology

Vascular Neurosurgery Team 

Stroke & Vascular 
Neurology Division

Neurocritical Care Division



Duke Neuro-Ophthalmology



Duke Center for Hyperbaric Medicine and 
Environmental Physiology



Youn TS, Lavin P, Patrylo M, Schindler J, Kirshner H, Greer DM, et al. Current treatment of central retinal artery occlusion: a national survey. J Neurol. 
2018;265(2):330-5.



AHA Scientific Statement



Matthew Schrag

Vice-Chair

Vascular Neurologist

Vanderbilt University 

School of Medicine

Karen Furie

Vascular Neurologist

Brown University 

School of Medicine

Valerie Biousse

Neuro-

ophthalmologist

Emory University 

School of Medicine

Shadi Yaghi

Vascular Neurologist

New York University 

School of Medicine

Cornelia Weyand

Rheumatologist

Stanford University 

School of Medicine

Lucia Sobrin

Retinal Ophthalmologist

Harvard Medical 

School

Stavropoula Tjoumakaris

Vascular Neurosurgeon

Jefferson Medical 

College




