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Retinal Vascular Occlusive Disease: 
IMPORTANT TOPIC!!! ACADEMY

Retinal vein occlusion is the second most prevalent 
retinal vascular disease (DR #1)
Strong association with systemic disease
Morbidity and mortality highly associated

Main Risk Factors: AGE and SYSTEMIC VASCULAR DISEASE

Retinal Vein Occlusions
GUIDELINES AND SCREENING RECOMMENDATIONS

ACADEMY
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Definition of Retinal Vein Occlusion
ACADEMY

Partial or complete obstruction of a retinal vein

 Classified by location of occlusion
CRVO: Central Retinal Vein Occlusion
BRVO: Branch Retinal Vein Occlusion
HRVO: Hemi-Retinal Vein Occlusion

 Classified by extent of retinal ischemia
 Ischemic vs. Non-Ischemic

Retinal Vein Occlusion: Etiology
ACADEMY

Atherosclerosis of the adjacent Central Retinal Artery
The CRA compresses the CRV in the region of the lamina cribrosa
This induces thrombosis (blood clot) in the lumen of the vein 
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ACADEMY
Systemic Etiology: CRVO

Hypertension (most common systemic)
Diabetes
Hyperlipidemia
Cardiovascular Disease
Hyperviscosity Syndromes
Vasculitis: Sarcoid, Syphilis, SLE

Miscellaneous:
 Drugs (Oral Contraceptives, diuretics)
Migraine

More detailed evaluations for bilateral
cases or in patients who are <50 years. 

The most common etiologies of retinal vein occlusion are:
a.Diabetes, HTN, atherosclerosis
b.Atherosclerosis, hyperviscosity disorders, migraine
c. Thrombosis, atherosclerosis, oral contraceptive use
d.Deep vein thrombosis, diuretic use

Polling Question #1
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ACADEMY
Ocular Etiology: CRVO

Ocular Hypertension/Glaucoma (most common ocular)
 (Causes increased pressure in the ONH sheath causing further compression and 

contributes to occlusion)

Optic Disc Edema
Optic Disc Drusen
Orbital Tumor and abscess
Cavernous Sinus Thrombosis
Thyroid Eye Disease

Other 
factors that 
result in 
compression

Images courtesy of iCare

What are patient’s going to report?
ACADEMY

Progressive, painless decrease in vision and field of vision
Extent varies on type of occlusion
Unilateral 
Loss of VA; varies with degree of ischemia
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Let’s Review the Anatomy; CRVO
ACADEMY

Central Retinal Vein:

Short vein that runs 
through the ONH

Retinal circulation drains 
into the CRV, which 
drains into the superior 
ophthalmic vein and then 
the cavernous sinus

Let’s Review the Anatomy; CRVO
ACADEMY

https://www.researchgate.net/figure/Anatomy-of-ocular-circulation-a-artery-b-vein-n-nerve-A-Cut-away-drawing-along-
the_fig17_224949360

Obstruction at/or 
posterior to the ONH
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General Sequelae….RVO

https://retinaeyedoctor.com/central-retinal-vein-occlusions/

ACADEMY

Complete or partial decrease in venous 
outflow within the retinal circulation

Retinal vascular leakage

Sequalae…..Varies depending on 
type of occlusion

Evaluation of CRVO
ACADEMY

Clinical findings:
Retinal hemorrhages (4 Quadrants)
Dilated, tortuous retinal veins

Superficial hemorrhages
CWS
Macular edema
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Evaluation of CRVO
ACADEMY

Later clinical findings:
Collaterals
CRVO: Between 

retinal venules and 
choroidal circulation 
at the disc

Optic Disc Edema

http://www.retinareference.com/diseases/28f9641cc2c160e4/images/0a84f11b51

Black arrows: The identified veins are dilated, pre-existing 
channels connecting retinal venous return to choroidal veins.

Evaluation of CRVO
ACADEMY

Later clinical findings:
Neovascularization
Vitreous hemorrhage
Neovascular 

glaucoma

https://retinagallery.com/displayimage.php?album=953&pid=7716#top_display_media

https://retinagallery.com/displayimage.php?pid=7719
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Evaluation of RVO
ACADEMY

Later clinical findings:
Neovascular glaucoma

60% of patients with ischemic CRVO will develop neovascular 
glaucoma

90 Day Glaucoma!

https://retinagallery.com/displayimage.php?album=953&pid=7716#top_display_media

The following clinical findings and consistent with 
CRVO:

a.Dilated, tortuous retinal veins and arteries (all 4 
quadrants)

b.Dilated, tortuous retinal veins (4 quadrants)
c.Retinal hemorrhages in a peripapillary distribution
d.Retinal whitening, optic disc edema

Polling Question #2
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Ischemic vs. Non-Ischemic RVO
ACADEMY

Visual Acuity
<20/200 associated with non-perfusion

Pupillary assessment for RAPD
Corresponds to level of ischemia; (+)APD if ischemic
Predictive of eyes at risk for neovascularization

FA is used to evaluate the degree of ischemia
Defined by CVOS as eyes with 10-disc areas of capillary non-perfusion
CWS, extensive retinal hemorrhages

The following statement is inaccurate in differentiating ischemic 
from non-ischemic RVO:

a.VA is usually <20/200 in ischemic events
b.There is usually a relative afferent pupillary defect in ischemic 

events
c. According to the Central Retinal Vein Occlusion Study, 5 disc 

areas of capillary non-perfusion is considered ischemic
d.Visual Field findings can help differentiate an ischemic from a 

non-ischemic occlusion

Polling Question #3
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Retinal Imaging: Ischemic vs. Non-Ischemic VO
ACADEMY

Optical Coherence Tomography
Macular edema

Optical Coherence Tomography Angiography
Accurately evaluates change in microvasculature (vessel density, size of 

FAZ)
Differentiate ischemic vs non-ischemic

Visual Field Testing

Let’s Review the Anatomy; HRVO
ACADEMY

https://www.researchgate.net/figure/Anatomy-of-ocular-circulation-a-artery-b-vein-n-nerve-A-Cut-away-drawing-along-
the_fig17_224949360

Occlusion occurring at the 
disc involving half of 
neurosensory retinal 
drainage (S or I hemifield)
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Evaluation of HRVO
ACADEMY

Early clinical findings:
Vascular tortuosity and dilation 
Retinal and macular edema
Retinal hemorrhages (2 

Quadrants)
N and T

CWS

Evaluation of HRVO
ACADEMY

Later clinical findings:
Collaterals
CRVO/HRVO: Between 

retinal venules and 
choroidal circulation at 
the disc or retina

Optic Disc Edema

http://www.retinareference.com/diseases/28f9641cc2c160e4/images/0a84f11b51
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Evaluation of HRVO
ACADEMY

Later clinical findings:
Neovascularization
Vitreous hemorrhage
Neovascular 

glaucoma

https://retinagallery.com/displayimage.php?album=953&pid=7716#top_display_media

Let’s Review the Anatomy; BRVO
ACADEMY

https://www.researchgate.net/figure/Anatomy-of-ocular-circulation-a-artery-b-vein-n-nerve-A-Cut-away-drawing-along-
the_fig17_224949360

Complete or partial obstruction 
at a branch of the central retinal 
vein
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Evaluation of BRVO
ACADEMY

Clinical findings:
Superficial hemorrhages in a 

sector of the retina along a retinal 
vein (do not cross the midline)

CWS
Retinal Edema 
A dilated and tortuous retinal vein 
Narrowing and sheathing of 

adjacent artery

https://www.reviewofophthalmology.com/article/evaluation-and-management-of-retinal-vein-occlusion

Evaluation of BRVO
ACADEMY

Later clinical findings:
Collaterals
BRVO: Between 

superior and inferior 
retinal veins

Sclerosed vessels

https://www.meduweb.com/forumdisplay.php/158-Ophthalmology-Atlas(Photos-of-cases)

Venous-venous collateralization. Collaterals bridge the 
obstructed site or connect to adjacent veins in the periphery
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Evaluation of BRVO: SEVERE ischemia….
ACADEMY

Later clinical findings:
Neovascularization
Due to ischemia
Formed as 

compensatory 
mechanism

https://www.reviewofophthalmology.com/article/evaluation-and-management-of-retinal-vein-occlusion

Evaluation of BRVO: SEVERE ischemia….
ACADEMY

Branch Retinal Vein Occlusion Study
50/50/50

50% of large BRVO are ischemic
50% of ischemic BRVO will develop posterior 

segment neo
50% of these will develop VH or Pre-retinal heme 

https://www.reviewofophthalmology.com/article/evaluation-and-management-of-retinal-vein-occlusion
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Evaluation of RVO
STEP-BY-STEP GUIDE

Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging
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Evaluation of RVO: Medical History
ACADEMY

Atherosclerotic risk factors?
HTN, hyperlipidemia, diabetes
Smoking, obesity
Family history of coronary artery disease

Hypercoagulability risk factors?
Vasculitis? Prior systemic disease?

https://www.allaboutvision.com/conditions/eye-occlusions.htm

Evaluation of RVO: Ocular History
ACADEMY

Ocular History?
Glaucoma, Ocular Hypertension

https://www.allaboutvision.com/conditions/eye-occlusions.htm
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Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging

Evaluation of RVO: Ocular Exam
ACADEMY

Visual Acuity
Pupil exam; ?APD
Biomicroscopy; ?iris neovascularization, IOP
Gonioscopy; ?angle neovascularization
Dilated fundus examination; including vitreous and 

periphery; macular edema; ONH cupping?
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Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging

Retinal Imaging
ACADEMY

Fluorescein Angiography
 Essential first step: Detect nonperfused capillary areas and extent of macular 

ischemia

Optical Coherence Tomography
 Quantify presence and extent of macular edema

Optical Coherence Tomography Angiography
 Accurately evaluates change in microvasculature (vessel density, size of FAZ)
 Ischemic versus non-ischemic



4/5/2022

20

Evaluation of RVO: Imaging
ACADEMY

FA
Identify site of damaged A/V 

crossing
Degree of non-perfusion

Evaluation of RVO: Imaging
ACADEMY

OCT
Detect presence and extent of macular edema; 

monitor response to therapy
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Evaluation of RVO: Imaging
ACADEMY

OCTA
Assess degree of 

capillary non-perfusion
Measure size of FAZ

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.medicalexpo.com%2Fprod%2Fcarl-zeiss-meditec%2Fproduct-67959-
952783.html&psig=AOvVaw04Jp1iWD15y0FbIJR6K9dx&ust=1624715657522000&source=images&cd=vfe&ved=0CAsQjhxqFwoTCLDU_dD3svECFQAAAAAdAAAAABBL

https://www.em-consulte.com/em/SFO/2019/HTML/sforender/B9782294760846500165.html

OCTA Montage

Estimate degree of non-perfusion

Classify ischemic versus non-ischemic
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What about macular ischemia?
ACADEMY

OCTA
Excellent at evaluating macular ischemia in RVO
Guarded visual prognosis with Anti-VEGF

Anti-VEGF treats macular edema but NOT macular 
ischemia!

A patient with RVO presents with macular edema but no 
neovascularization. Which of the following is the most 
appropriate management of this patient?

a.Monitor patient daily until signs of resolution
b.Refer for Anti-VEGF
c.Refer for PRP
d.Re-assess in one month for signs of 

neovascularization or worsening of macular edema.

Polling Question #4
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Management: RVO
ACADEMY

Treat and evaluate for underlying medical disorders 
Lab work:
Complete blood cell (CBC) count
Glucose tolerance test
Lipid profile
Serum protein electrophoresis
Syphilis serology
Thrombophilic screening, activated protein C resistance, lupus anticoagulant, anticardiolipin 
antibodies, protein C, protein S, and antithrombin III may be completed.

Reduce IOP 

Which of the following is an appropriate work-up for a 
patient <50 y/o that presents with a retinal vein occlusion?

a.Sent to stroke unit for immediate consultation
b.Laboratory testing including PT, antiphospholipid 

antibodies, CBC
c. MRI of brain and orbit
d.EKG

Polling Question #5
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Treatment: Ocular
ACADEMY

Macular Edema 
Anti-VEGF- 1st line of treatment (Lucentis, Eylea)
Intravitreal corticosteroids (s/e) (Ozurdex)
Laser photocoagulation

Iris or Retinal Neovascularization
PRP (adjunct use of Anti-VEGF)

BRAVO and CRUISE: Early 
anti-VEGF treatment 
leads to better visual 
outcomes

Clinical Pearl
ACADEMY

Treatment of systemic conditions, such as unknown diabetes 
or hypertension, is mandatory to prevent future non-ocular
life-threatening events. Furthermore, it is the only way to 
reduce risk for involvement of the contralateral eye.



4/5/2022

25

Case Examples
RETINAL VEIN OCCLUSION

60-year-old Black female

Reports “curtain over her 
vision” in the right eye x  2 
months… was hoping it 
would go away.

20/50
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Evaluation of RVO
ACADEMY

Three main components:

Medical History: (+)Hypertension, Hypercholesterolemia
BP elevated in office, h/o poor cholesterol control

Ocular Exam

Retinal imaging

Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam…VA/?APD, ?Iris/Angle neovascularization,?IOP

Retinal imaging
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Vascular tortuosity
Crossing changes

Retinal edema
Intraretinal hemorrhages
Superficial hemorrhages
CWS

What kind of RVO 
is this?

Collaterals!!

What else???
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ACADEMY

ACADEMY

Superficial Capillary Plexus Deep Capillary Plexus
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ACADEMYFA of BRVO:

 Delayed filling of occluded 
retinal vein

 Varying degrees of 
capillary nonperfusion

Treatment/Management
ACADEMY

Co-Manage with Internist
Optimizing control of systemic arterial HTN and serum lipid levels

Macular Edema
Refer to retinal specialist; Anti-VEGF
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57-year-old Diabetic male

 Decreased vision OS

 History of newly diagnosed DM and 
HTN (1 year)

He candidly reports that he has 
been having trouble regulating 
his blood sugar levels….

20/40

Evaluation of RVO
ACADEMY

Three main components:

Medical History: (+)Hypertension, Diabetes
A1C 9.0, unknown BS, BP elevated in office

Ocular Exam

Retinal imaging
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Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam…VA/?APD, ?Iris/Angle neovascularization, ?IOP

Retinal imaging

Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging
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Vascular tortuosity
Crossing changes

Exudates
Intraretinal hemorrhages

What kind of RVO?

Retinal Collaterals

ONH Collaterals

WHAT ELSE??

Between retinal venules and 
choroidal circulation at the 
disc
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ACADEMY

Treatment/Management
ACADEMY

Co-Manage with Internist
Optimizing control of systemic arterial HTN, Diabetes

Refer 
Macular edema!!
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48-year-old Female

”Three months ago the 
vision in my left eye went 
bad and I have been 
seeing strange lights as 
well.”

20/100

Evaluation of RVO
ACADEMY

Three main components:

Medical History: (+)H/O 2 miscarriages

Ocular Exam

Retinal imaging



4/5/2022

35

Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam…VA/?APD, ?Iris/Angle neovascularization, ?IOP

Retinal imaging

Flame shaped hemorrhages in all 4 
quadrants

Intraretinal hemorrhages
Papilloretinal edema
Engorgement and tortuosity of major 

retinal veins

What kind of RVO?
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Evaluation of RVO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging

ACADEMY
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What kind of RVO?
ACADEMY

Suspected Non-Ischemic CRVO… Why??

VA 20/100… with continued improvement
Absence of APD
Milder degree of hemorrhages
No CWS
Normal VF

ACADEMY
RECALL::  Systemic Etiology: CRVO

Hypertension (most common systemic)
Diabetes
Hyperlipidemia
Cardiovascular Disease
Hyperviscosity Syndromes
Vasculitis: Sarcoid, Syphilis, SLE

Miscellaneous:
 Drugs (Oral Contraceptives, diuretics)
Migraine

More detailed evaluations for bilateral
cases or in patients who are <50 years. 
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Evaluation of RVO: Medical History
ACADEMY

Atherosclerotic risk factors?
Hypercoagulability risk factors?
Younger patients 

Lab work:
Complete blood cell (CBC) count
Glucose tolerance test
Lipid profile
Serum protein electrophoresis
Chemistry profile
Hematologic tests
Syphilis serology
Thrombophilic screening, activated protein C resistance, lupus anticoagulant, anticardiolipin antibodies, 
protein C, protein S, and antithrombin III may be completed.

https://www.allaboutvision.com/conditions/eye-occlusions.htm

Diagnosis: Hyperviscosity Disorder
ACADEMY

Pt history was crucial in diagnosis
Co-Manage with hematologist; communication is a MUST

Refer!! (macular edema)
Anti-VEGF
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Retinal Artery Occlusions
GUIDELINES AND SCREENING RECOMMENDATIONS

Definition of Retinal Artery Occlusions
ACADEMY

 Ophthalmic Artery Occlusion
 Central Retinal Artery Occlusion
 Branch Retinal Artery Occlusion
 Cilioretinal Artery Occlusion

Blockage of one or more arteries of the retina
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Retina is supplied by two branches of the Ophthalmic Artery
CRA and PCA

Inner Retina, surface of optic disc Outer Retina and 
Choroid

Which of the following statements is true regarding retinal artery 
circulation?

a.The internal carotid artery feeds into the ophthalmic artery 
which is responsible for the main blood supply to the eye

b.The central retinal artery branches off of the ophthalmic artery 
and feeds the outer retina

c. The posterior ciliary artery branches off of the ophthalmic artery 
and feeds the inner retina

d.The retina is supplied by solely by the central retinal artery

Polling Question #6
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Let’s Review the Anatomy: 
Ophthalmic Artery Occlusion ACADEMY

Partial or complete obstruction 
of the ophthalmic artery (branch 
of internal carotid artery; innervates 
PCA and CRA thus retinal and 
choroidal circulations are affected)

Leads to severe ischemia of the 
affected globe and ocular 
tissues

https://www.stepwards.com/?page_id=7108

Let’s Review the Anatomy: 
Central Retinal Artery Occlusion ACADEMY

Partial or complete obstruction 
of the Central retinal artery (first 
branch of the ophthalmic artery)

Travels within ONH and splits 
into multiple branches within 
the retina (cobweb of retinal 
arterioles and capillaries) that 
feed the inner retina

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-retinal-artery
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Let’s Review the Anatomy: 
Branch Retinal Artery Occlusion ACADEMY

Partial or complete obstruction 
of any of the branch tributaries 
of the Central retinal artery

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-retinal-artery

Let’s Review the Anatomy: 
Cilioretinal Artery Occlusion ACADEMY

Branch of the short posterior 
ciliary artery  (Present in 6-32% 
of individuals)

Assists the CRA in supplying 
the inner retinal layers

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-retinal-artery

 Isolated: Good prognosis
 With CRAO: Poor prognosis
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The cilioretinal artery:
a.Is a branch of the Central Retinal Artery and supports 

the CRA in supplying the retina with oxygenation
b.Nourishes the choroid
c.Is a branch of the short posterior ciliary artery and 

supplies a supplemental blood source
d. If occluded, is associated with a poor visual prognosis

Polling Question #7

Why do artery occlusions happen?? Emboli
ACADEMY

Defined as…. “a solid, liquid or gaseous mass carried by the 
blood to a site distant from its origin” which can occlude the 
vessel or lead to thrombus formation. (AAOphthalmol)

https://neuro-ophthalmology.stanford.edu/2019/03/neuro-ophthalmology-illustrated-chapter-7-retinal-vascular-diseases-1/
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Why do artery occlusions happen???
ACADEMY

Embolus: MOST COMMON CAUSE
Cholesterol (orange)
Platelet-Fibrin (dull white)
Calcium (white) 

Cholesterol and Platelet-Fibrin arise from 
carotid arteries
Calcium emboli arise from cardiac valves

The most common etiologies of artery 
occlusions in elderly patients are:

a.Embolus, thrombosis, trauma
b.Hypercoagulable disease, migraine
c.Collagen Vascular Disease, thrombosis
d.Embolus, cardiac valvular disease, GCA

Polling Question #8
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https://neuro-ophthalmology.stanford.edu/2019/03/neuro-ophthalmology-illustrated-chapter-7-retinal-vascular-diseases-1/

The Many Faces of Emboli

Image courtesy of iCare

Etiology: NON-embolic
ACADEMY

Thrombosis (formation of blood clot within blood vessel)
Atherosclerosis

Vasculitis
GCA, Lupus, Polyarteritis nodosa

Hypercoagulable States
Polycythemia, Sickle Cell, Antiphospholipid, Factor V

Infectious 
Toxoplasmosis

Rare (migraine, syphilis, trauma)
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Risk Factors
ACADEMY

Hyperlipidemia
Hypertension
Diabetes
Carotid Occlusive Disease
Cardiac Disease
Stroke
Smoking

64% of patients suffering from CRAO have at least 1 undiagnosed vascular risk factor

Younger Patients:
 Collagen Vascular 

Disease
 Blood viscosity disorders
 Cardiac Valvular Disease
 Autoimmune Disease
 Metabolic (vitamin B12, 

homocysteine)

Atherosclerosis

ACADEMY
Ocular Etiology: RAO

Ocular Hypertension/Glaucoma (most common ocular)
 (Decrease perfusion pressure to the ONH)

Optic Disc Edema
Preretinal arteriolar loops

Other factors that 
decrease perfusion

Image courtesy of iCare
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What are patient’s going to report?
ACADEMY

Sudden, unilateral painless decrease in vision and field of vision
Extent varies on type of occlusion 
CF to LP if CRAO, Worse if OAO

Occurs over a period of seconds

Evaluation: (THINK CVA OF RETINA!!)
ACADEMY

Initial Work-Up
Glucose
CBC with differential
Lipids
ESR/CRP
R/O GCA

Coagulation assays (PT/INR, PTT)
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Evaluation: (THINK CVA OF RETINA!!)
ACADEMY

Other Work-Up (Based on 
individual risk factors and history)
ANA
Hypercoagulability labs
Thrombophilia screening

Carotid artery duplex
Electrocardiogram
Echocardiogram

Tests to consider in patients younger than 50….

Chest x-ray
CRP
Plasma homocysteine levels
Thrombophilia screening
Autoantibodies
ACE
Carotid duplex imaging
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Clinical Pearl
ACADEMY

CRAO is a medical emergency. Prompt referral to a stroke 
unit is necessary to minimize risk of secondary ischemic 
events (cerebral or myocardial infarction).

Younger patients (<50):
Workup for vasculitis or 
hypercoagulability

Older patients:
Embolic workup
R/O GCA

Branch Retinal Artery Occlusion
CLINICAL FINDINGS
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Let’s Review the Anatomy: 
Branch Retinal Artery Occlusion ACADEMY

Partial or complete obstruction 
of any of the branch tributaries 
of the Central retinal artery

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-retinal-artery

BRAO: Clinical Findings
ACADEMY

Superficial opacification along the 
distribution of a branch retinal artery
Edema of affected retina

Narrowed branch retinal artery
Segmented blood flow
Box-carring

Emboli

2 Types: Permanent versus 
transient
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ACADEMY

https://emedicine.medscape.com/article/1223362-overview

The Many Faces of BRAO

ACADEMY

https://www.octscans.com/retinal-artery-occlusion.html

Image courtesty of iCare
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Central Retinal Artery Occlusion
CLINICAL FINDINGS

Let’s Review the Anatomy: 
Central Retinal Artery Occlusion ACADEMY

Partial or complete obstruction 
of the Central retinal artery (first 
branch of the ophthalmic artery)

Travels within ONH and splits 
into multiple branches within 
the retina (cobweb of retinal 
arterioles and capillaries) that 
feed the inner retina

https://www.sciencedirect.com/topics/medicine-and-dentistry/central-retinal-artery
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CRAO: Clinical Findings
ACADEMY

Retinal whitening (opacification)
Lack of arterial perfusion to inner 

retinal layers results in edema of RNFL 
and GCL 

Cherry Red Spot
 The inner retina is multi-layered throughout the 

posterior pole except at the fovea; thus, the retinal 
edema surrounds the fovea. In the fovea, the 
underlying choroid with intact RPE is visible and 
appears as a "cherry red spot" when compared to 
the cloudy, edematous retina adjacent to it.

https://www.pinterest.com/pin/504966176940581744/

CRAO: Clinical Findings
ACADEMY

Slow segmental blood flow
Box-carring or segmentation of the 

blood column in the arterioles

Narrowed retinal arteries

Retinal edema, emboli

Normal venous caliber

 2 Types: Permanent versus transient: Lasting a few seconds or minutes or permanent
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CRAO: Other Findings
ACADEMY

Neovascularization 
Iris- 20% (1 week-2 months)
Neovascular Glaucoma

Managed with PRP

Ischemic retina produces 
angiogenic factors; related 
to degree of occlusion and 
amount of ischemia

ACADEMY

https://neuro-ophthalmology.stanford.edu/2017/07/neuro-ophthalmology-questions-of-the-week-retinal-ischemia/

Image courtesty of iCare
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32 seconds 1m 40sec

3m 44 sec 5m 35 sec

NORMAL

Delay in arteriolar filling in CRAO

ACADEMY

Increased intensity of 
inner retinal layers 
(layers supplied by 
CRA)

In chronic phase, 
there is thinning of 
the inner retinal layers

CRAO: Ancillary Testing
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Cilioretinal Artery Occlusion
CLINICAL FINDINGS

Cilioretinal Artery Occlusion
ACADEMY

Retinal ischemia
Retinal whitening extends from the 

supero-temporal ONH through the 
macula (superior to the fovea)

Emboli may be seen within the 
cilioretinal artery
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ACADEMY

FA: Filling defect of the cilioretinal artery

Cilioretinal Artery Occlusion: Ancillary Testing

Retinal edema of the inner 
retinal layers superior to 
the fovea in the 
distribution of the 
cilioretinal artery
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CRAO with Sparing of Cilioretinal Artery: 
Clinical Findings ACADEMY

Preservation of vascularity 
in area cilioretinal artery

FA image reveals preservation of a sector of 
superonasal macula due to cilioretinal vessel

Ophthalmic Artery Occlusion
CLINICAL FINDINGS
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Ophthalmic RAO: Clinical Findings
ACADEMY

Retinal whitening 
Superficial opacification of the entire 

retina

NO CHERRY RED SPOT! 
Underlying choroid is also 
ischemic
CRA and PCA both affected (retinal and 

choroidal circulations both affected)

Ophthalmic RAO: Other Clinical Findings
ACADEMY

Attenuated retinal arteries 
Retinal edema
Emboli
Disc edema (if ONH circulation is 

affected)

https://www.researchgate.net/figure/Color-fundus-photography-of-the-left-eye-central-retinal-artery-occlusion-retinal_fig2_299346010
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ACADEMY

Diffusely pale retina
No cherry red spot 
Attenuated arteries
Few hemorrhages 

superiorly

…And Another!!

ACADEMY

FA: How can we distinguish from CRAO?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2997492/

Lack of choroidal filling on 
fluorescein angiography!!!

Remember that both retinal and 
choroidal circulations are 
affected!!!!
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Which of the following statements is true regarding ophthalmic artery 
occlusions?

a.There is diffuse retinal whitening with a cherry red spot because 
the choroidal vasculature is unaffected

b.There is diffuse retinal whitening without a cherry red spot 
because the choroidal vasculature is affected

c. The clinical presentation is the same as a CRAO and FA is needed 
to differentiate

d.They have a good visual prognosis

Polling Question #9

Management
ACADEMY

There is no proven therapy or treatment for symptomatic artery 
occlusions

Proposed interventions include:
Digital ocular massage
Topical pressure lowering therapies
Acetazolamide, topical timolol, A/C paracentesis

Supplemental oxygen
Breathing into a paper bag
Induces vasodilation
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Management: Artery Occlusions
ACADEMY

Acute, artery occlusions with visible emboli should prompt 
an immediate referral to the nearest stroke referral center!  

The presence of asymptomatic Hollenhorst plaques should 
prompt a workup for systemic atheromatous disease. 
(carotid ultrasound, cardiac evaluation)

A patient presents with complaints of loss of vision and visual 
field. A Hollenhorst Plaque if visible on ophthalmoscopy. Which of 
the following is the most appropriate management?

a.Send to the nearest stroke center
b.Send to PCP for urgent hematological work up
c. Send immediately to cardiologist for EKG
d.Re-evaluate the patient daily until resolution

Polling Question #10
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Management: Follow UP???
ACADEMY

Acute
Weekly at first…***watch for neo!!

Anterior segment neovascularization 
(neovascular glaucoma):
Prompt referral for PRP or anti-

VEGF with PRP

Case Examples
RETINAL ARTERY OCCLUSION
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59-year-old Caucasian Male

In for comprehensive eye 
exam, but “the vision in my 
right eye is not right….for 
the last two weeks”

20/20

Evaluation of RAO
ACADEMY

Three main components:

Medical History: (+)Hypertension (BP in clinic 163/98)
Smoker: 2 packs/day

Ocular Exam

Retinal imaging
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Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: Gonioscopy? IOP? APD?, Neovascularization?

Retinal imaging

What kind of 
occlusion?
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Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: BRAO?, CRAO?, APD?, Neovascularization?

Retinal imaging

http://eyesteve.com/branch-retinal-artery-occlusion/
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https://www.nature.com/articles/s41598-018-35556-4

OCT Angiography is a useful tool in the assessment of 
retinal artery occlusions. Which of the following is false?

a.It provides a non-invasive means of evaluating areas 
of capillary non-perfusion

b.Allows for assessment of the FAZ which will be smaller 
in an artery occlusion

c. Allows for visualization of the retinal and choroidal 
vasculature

d.Provides a color-coded analysis of vessel density

Polling Question #11
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Treatment/Management
ACADEMY

For acute, symptomatic occlusions with emboli:
Immediate referral to nearest stroke referral center!!! 


Immediate referral to nearest stroke referral center!!! 

Treatment/Management
ACADEMY

Co-Manage with Internist
 Systemic evaluation for carotid occlusive disease and 

thromboembolic disease

Recommend full blood panel and cardiac examination

Modify risk factors: HTN and smoking
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16-year-old Caucasian male

“…casually noticed a brief 
episode of flashing lights 
followed by painless loss of 
inferior vision in the left eye 
while walking to class”

Shute BMC Ophthalmology 2018, 18(Suppl 1):220 https://doi.org/10.1186/s12886-018-0859-2 

20/20

Evaluation of RAO
ACADEMY

Three main components:

Medical History: (+)Migraine
Not at time of event
He denied smoking, drug use, alcohol consumption or STD

Ocular Exam

Retinal imaging
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Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam- (+)Abnormal FC Inferior, (-)APD, (-)neo 

Retinal imaging

Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam

Retinal imaging/ Ancillary Testing
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Superior BRAO
 Superficial opacification along branch artery

 Supra-temporal wedge of retinal pallor
 Artery attenuation

Shute BMC Ophthalmology 2018, 18(Suppl 1):220 https://doi.org/10.1186/s12886-018-0859-2 

Inferior defect; 2 days after 
presentation

Shute BMC Ophthalmology 2018, 18(Suppl 1):220 https://doi.org/10.1186/s12886-018-0859-2 
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Treatment/Management
ACADEMY

Note the patient’s age!!
Immediate referral to nearest stroke referral center!!!

What was done???
CT Angiography
Visualization of head and neck

Carotid doppler ultrasound Both normal

Treatment/Management
ACADEMY

What else was done???
Echocardiogram
Revealed bicuspid aortic valve (emboli)

Laboratory work-up
High homocysteine levels, vitamin B-12 deficiency
Resulted in premature vessel atherosclerosis 
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Treatment/Management
ACADEMY

Bicuspid aortic valve 
(emboli)

2 Leaflets instead of 3
Aortic valve stenosis
Reduces blood flow from 

heart to body

https://medlineplus.gov/ency/article/007325.htm

Treatment/Management
ACADEMY

Make sure patient is under care of cardiologist!!

Pearl: Look for the zebras in young patients!!
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81-year-old Caucasian Male

“I noticed a sudden black 
spot in my vision that 
spread through most of my 
vision over the course of 
seconds… now I can’t see 
anything!!” 

LP
https://webeye.ophth.uiowa.edu/eyeforum/cases/case20.htm

Evaluation of RAO
ACADEMY

Three main components:

Medical History: (+)Coronary artery disease, carotid 
artery disease
S/P CABG and balloon angioplasty, right carotid endarterectomy, left 

carotid stenting

Ocular Exam

Retinal imaging
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Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: (+) APD OS, (-)iris or angle neovascularization
VA?? LP

Retinal imaging

Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: BRAO?, CRAO?, APD?, Neovascularization?

Retinal imaging
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Cherry red spot 
Arteriole attenuation
Diffuse retinal whitening

https://webeye.ophth.uiowa.edu/eyeforum/cases/case20.htm

“Box-carring”  (stagnation of flow)

https://webeye.ophth.uiowa.edu/eyeforum/cases/case20.htm

Diagnosis?
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Fluorescein Angiography

Poor and delayed filling of retinal arteries

1:00

https://webeye.ophth.uiowa.edu/eyeforum/cases/case20.htm

OCT Angiography: Central Retinal Artery Occlusion

https://bmcophthalmol-biomedcentral-com.ezproxylocal.library.nova.edu/articles/10.1186/s12886-019-1152-8

SCP     Vessel Density
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OCT Angiography: Central Retinal Artery Occlusion

https://bmcophthalmol-biomedcentral-com.ezproxylocal.library.nova.edu/articles/10.1186/s12886-019-1152-8

DCP Vessel Density 

OCT Angiography: Retinal Artery Occlusion

https://bmcophthalmol-biomedcentral-com.ezproxylocal.library.nova.edu/articles/10.1186/s12886-019-1152-8

FAZ
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Treatment/Management
ACADEMY

For acute, symptomatic occlusions:
Immediate referral to nearest stroke referral center!!! 

There is no proven therapy or treatment for symptomatic 
artery occlusions… BUT don’t forget the systemic health!

Recall our Patient:
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61-year-old Caucasian Female

“I was taking a shower and 
experienced a sudden onset 
blurry vision with complete 
loss of the top part of my 
vision in my left eye”

Her husband states that is wife has “age spots in 
her eyes… it’s probably related”

20/100

Evaluation of RAO
ACADEMY

Three main components:

Medical History: (+)Lupus since childhood

Ocular Exam

Retinal imaging



4/5/2022

81

Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: (+) APD OS, Superior defect on VF

Retinal imaging

Evaluation of RAO
ACADEMY

Three main components:

Medical History

Ocular Exam: (+) APD OS, Superior defect on VF

Retinal imaging
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Attenuation of branch 
retinal artery inferiorly
Sectoral area of 

“whiteness”
Drusen throughout 

arcades

Fluorescein Angiography

Delayed filling of arterial circulation inferiorly
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Diffuse inner retinal thickening extending along 
the inferior arcade. The macula is otherwise 
normal

Management???

Albeit rare, vasculitis can result in artery occlusions!



4/5/2022

84

RetinaToday

What we know about SARS-CoV-2:
(the virus that causes COVID 19) ACADEMY

The virus was initially considered primarily a respiratory illness

NEW DATA: COVID-19 results in a uniquely profound pro-
thrombothic cascade leading to both arterial and venous 
thrombosis
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What we know about SARS-CoV-2:
(the virus that causes COVID-19) ACADEMY

The hypercoagulable state induced by COVID-19 may be 
linked with development of CRVO… 

RECALL:

59-year-old Male

Patient presented with intense 
cough and abdominal pain. 
COVID was suspected but patient 
had not yet been tested.

https://retinatoday.com/articles/2020-sept/retinal-vein-occlusion-associated-with-covid-19

PMH: (+) Microscopic Colitis
Meds: Aspirin 81mg/day
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2 weeks later his symptoms 
resolved, and he was tested for 
antibodies. He was positive for 
IgG.

20/20

https://retinatoday.com/articles/2020-sept/retinal-vein-occlusion-associated-with-covid-19

++++COVID-19!!!!

59-year-old Male….Non-specific visual complaints

Findings??

20/20

Venous tortuosity and dilatation
Hemorrhages in all four quadrants

Intraretinal and flame shaped
Cotton Wool Spots
?Disc edema

Consistent with CRVO

https://retinatoday.com/articles/2020-sept/retinal-vein-occlusion-associated-with-covid-19
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Hypothesis:
ACADEMY

The timing of COVID-19 infection, as documented 
by antibody testing in this patient, with visual 
symptoms and findings of a CRVO, suggest an 
association between the two conditions. The 
pathogenesis is consistent with COVID-19 inducing 
a hypercoagulable state, which can lead to CRVO.

33-year-old Male Referred to the ER due to blurred 
vision and flashing lights without 
any other neurological 
symptoms.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7668173/pdf/main.pdf

PMH: (-)HTN, DM, obesity or 
hypercoagulable state

20/25
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3-week period of fatigue, dry 
cough, and SOB which ended 
two weeks prior to ocular 
symptoms…

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7668173/pdf/main.pdf

PCR negative at time of admittance
IgG antibody test positive 

20/25

33-year-old Male…. Upon further questioning….

Fundoscopy

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7668173/pdf/main.pdf

20/25

• Tortuosity and 
dilatation of all 
branches of the 
central retinal vein

• Dot, blot and flame-
shaped hemorrhages 
throughout all four 
quadrants 

• Optic disc edema 
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Ancillary Testing

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7668173/pdf/main.pdf

19 s

47 s

A/V transit

Venous

Summary:
ACADEMY

 Eyes of patients with COVID-19 infection are at risk for vascular 
occlusive events and that visual symptoms may occur even with 
milder forms of systemic viral infection. 
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Retinal Artery Occlusion 
Associated with COVID-19

59-year-old African Male

Hospitalized four days after the onset of fever, dry cough and progressive 
dyspnea. On admission, nasopharyngeal samples tested positive for SARS-CoV-2 
infection with PCR test and a diagnosis of COVID-19 disease was made.

https://www.frontiersin.org/files/Articles/588384/fphar-11-588384-HTML/image_m/fphar-11-588384-g001.jpg
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Course of disease….

Pt transferred to ICU next day
Intubated
Started on hydroxychloroquine and lopinavir/ritonavir
Developed bacterial pneumonia
Acute renal injury; dialysis

Ocular Exam

One week later, presented to 
clinic with painless, vision loss OS

BCVA 20/20 OD; LP OS
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Severe arterial narrowing
Retinal whitening in 

macular region
Loss of foveal light 

reflex
Optic disc pallor
Peripheral RPE 

hyperpigmentation

Atrophy of the inner retina layers with loss of foveal 
depression and temporal macular thinning

Delayed arrival of the dye in the 
eye 43 s after the injection

Peripheral areas of capillary 
nonperfusion, arteriovenous 
anastomoses, and neovascular 
‘sea-fans’

Why sea-fans???
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Ultimately….

Pt was diagnosed with CRAO after 
a severe COVID-19 disease
Blood tests with hemoglobin 

electrophoresis confirmed the 
presence of heterozygous 
hemoglobin S (sickle cell trait)

Summary:
ACADEMY

 Thrombi or emboli as a result of atherosclerotic disease are 
responsible for over two-third of all CRAO cases. However, 
inflammatory and pro-coagulant states induced by the COVID-19 virus  
could also lead to the development of retinal vascular occlusions. 

 Incidentally, the patient was diagnosed with sickle cell disease, and 
this condition could elicit retinal vascular occlusions….
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