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CRAO: Etiology
ÅEmboli from heart or carotid lodging at lamina

ÅIntraluminal thrombosis

ÅDissecting aneurysm

ÅVasospasm

ÅArteriolar necrosis

ÅGiant cell arteritis
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CRAO: Treatment ?
ÅParacentesis

ÅCarbogen 

ÅDigital massage

ÅHyperventilation

ÅUrokinase/streptokinase

Å1-24 hr window of opportunity

ÅDoes anything work?
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CRAO: Systemic Considerations

ÅAtherosclerosis

ÅCarotid artery disease

ÅGCA

ÅAntiphospholipids ABS

ÅInfectious endocarditis

ÅVasospastic disease

ÅCardiac arrhythmia

ÅClotting factor abnormalities

ÅHypertension 

ÅDiabetes

ÅCardiac valve disease

ÅCardiovascular disease

ÅHyperlipidemia

ÅDisc drusen

ÅMural thrombosis

ÅHyperviscosity syndromes
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CRAO:  Complications
ÅCVA

ÅMI-Main cause of death

Å9 yr mortality 56%

ÅFellow eye involvement if GCA cause

ÅESR and CRP for GCA

ÅCardiology/ internal medicine

ÅNeo not common
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James’ Outcome

ÅReferred for medical care

ÅDiagnosed with hypertension, NIDDM, hypercholesterolemia

ÅReturns for ocular follow up 3 months later

“I’m scared”

ÅSeveral toes amputated from diabetes

ÅPassed away from MI within year
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BRAO; cilioretinal AO
ÅBRAO nearly always embolic

ÅGreater risk of cardiac mortality

ÅCilioretinal AO- branch of PCA- high risk of GCA

Adapted from Drs. Nancy Newman and Biousse; 2015 Adapted from Drs. Nancy Newman and Biousse; 2015

Adapted from Drs. Nancy Newman and Biousse; 2015 Adapted from Drs. Nancy Newman and Biousse; 2015
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Ode to an Artery Occlusion
When the vision is poor and the fundus is pale,

An emboli has caused the fail.
Heroic measures are rarely helpful,

And vision return is doubtful.
In an Oldie, always remember giant cell it may be.

Hurry and get an ESR and CRP. 
The retina is infarcted and dead, 

So neo you should not dread.

But here is where you must not choke,
Send them to the ER because they are having a stroke

Joseph Sowka, OD
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The Case of the Colored Flashing Lights
Å45 YOHF presented with colored “map-like” phosphenes and small black 

flashing spots OD x two weeks 

ÅNoted that she had to “look between the lights” to see out of her right eye. 

Å20/20 OD, OS

ÅMedical history was unremarkable except for treated migraines 

ÅLost 1 pregnancy
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So, 
Whatõs your diagnosis?

Managementé?
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Case Continued
ÅShe returned four days later complaining of decreased vision in the right 

eye, which had reduced to counting fingers at ten feet.  

ÅMacular edema, more extensive hemorrhaging, cotton wool spots, disc edema 
and dilated vessels 

ÅUnderwent IV Kenalog injections and showed improved vision of 20/70 OD 
during follow up examinations.  

ÅReleased by retinal specialist

ÅNo medical evaluation
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Are there any tests that you would like 

to order?

Now 
What?
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CRVO: Systemic Considerations

ÅHypertension

ÅHyperviscosity

ÅCV disease

ÅSickle

ÅPolycythemia

ÅHyperlipidemia

ÅAutoimmune factors

ÅHomocysteine 

ÅDiabetes

ÅSyphilis

ÅCardiovascular disease

ÅLeukemia

ÅCarotid artery disease

ÅSarcoid 

ÅClotting abnormalities
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Treatment & Management
ÅReferred blood work through PCP

ÅDM, HTN, hypercoag, ANA, antiphophospholipid antibodies, anticardiolipin, PT, 
PTT, ESR, CBC with diff

ÅElevated erythrocyte sedimentation rate 

ÅMildly elevated cholesterol level.

ÅElevated anti-cardiolipin IgM antibodies 

ÅSuggestive of antiphospholipid antibody syndrome 

ÅShe was recommended for long term anti-coagulant therapy to prevent future 
thrombotic events, but patient never followed through.
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Case Continued
ÅSeven months later the patient returned with the same signs and symptoms 

in her right eye. 

ÅAt this time, the vision was markedly more decreased with more evidence of 
ischemia

ÅCF @ 6’

ÅShe was referred to a hematologist 

ÅNow on anti-coagulation therapy
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Central Retinal Vein Occlusion 
ÅThrombotic/atherosclerotic phenomenon

ÅProperties of blood and vein act in concert

ÅVascular flow and vessel wall abnormalities

ÅProblem at lamina

ÅTurbulent flow

ÅDecreased luminal pressure

ÅThrombus

ÅPerfused; non-perfused; indeterminant

ÅEvolving condition 
8/14- 20/20 (-) RAPD; no 

macular edema 8/29- 20/200 (+) RAPD; 

profound macular edema

OptometricEdu.com/Webinars

Primary antiphospholipid antibody syndrome
ÅThrombotic disorder 

ÅSecondary antiphospholipid syndrome

ÅAssociated several autoimmune diseases but most often systemic lupus 
erythematosus

ÅPrimary antiphospholipid syndrome is not associated with further systemic 
disease 

ÅRecurrent vascular thrombosis, pregnancy loss and positive anticardiolipin 
or lupus anticoagulant are all characteristics of this disorder  

OptometricEdu.com/Webinars

Primary antiphospholipid antibody syndrome
ÅPhospholipids are identified by the body as “foreign.”  

ÅThe antiphospholipid antibodies are produced against the “foreign” antigen.

ÅThe antibodies appear to react with the cell membranes causing irritation or 
stimulation, thus disrupting the coagulation cascade 

ÅThis disruption leads to abnormal blood clotting and inhibits normal 
phospholipid binding.

ÅPropensity of clot formation is within the venous and arterial portions of the 
vascular tree, especially targeting the retinal vessels and placenta 

Ok, now that 
we have 

warmed upé 
Letôs see if we 
can figure this 

one out.
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50 YOIF
ÅPOAG OU x 10 years- medically controlled

ÅPGA, beta blocker

ÅHx CVA at age 17
ÅNo cause found

ÅN/S x 1 year

ÅPresents with sudden onset vision loss OD (6 hrs)
ÅIOP 22 mm OU; using PGA, not using beta blocker

Å20/100 OD; 20/20 OS; 3+ RAPD OD
ÅNever present before
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11/15/13- 20/100 (+) 
RAPD; So, 

What are your 
thoughts?

OptometricEdu.com/Webinars

ÅRecommend retinal consult for angiogram- pt initially declines

ÅPt ultimately sees retinal specialist next day

ÅAngiogram normal. 

ÅNormal arterial filling ‘somewhat delayed’ venous filling. No evidence of edema 
or ischemia- pt released

OptometricEdu.com/Webinars

ÅPt returns 6 days later

ÅSome visual improvement

Å20/60 OD

ÅRAPD now grade 2

ÅIOP 12 mm OU

ÅIschemia

Åf/u 1 mos

OptometricEdu.com/Webinars

ÅPt returns 3 weeks later

ÅVision improved to 20/30

ÅRAPD diminished to grade 1
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So, 
What are your 

thoughts?
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ÅCRVO? CRAO? Variant?

ÅReappointed for 1 month

ÅPt returns as scheduled- vision improved

Å20/25+

ÅRAPD disappeared

OptometricEdu.com/Webinars

Questions 
ÅArtery or vein occlusion?

ÅWhy OCT and FANG normal?

ÅHow does RAPD form and disappear over 2 months?

OptometricEdu.com/Webinars

Now a Twist
Å47 YOBM

ÅObese

Å400 lbs (and that’s being kind!)

ÅHeadaches x 3 months

ÅVision reduction x 2 months

Å20/50 OU

ÅBP: 212/155 RAS

OptometricEdu.com/Webinars

So, What do you think?
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Å72 YOWM

ÅNo visual or ocular complaints

ÅHTN x 20 years

ÅLifetime smoker

ÅReasonably compliant with meds

Just a Routine Exam…

OptometricEdu.com/Webinars

Are there any tests that you would like 

to order?

Now What?

OptometricEdu.com/Webinars

ÅCholesterol emboli are the most commonly encountered (80% of emboli) 
while fibrin-platelet emboli represent 14% of emboli and calcific emboli 
account for just 6% of visible retinal emboli

Asymptomatic Retinal Emboli
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Visible Retinal Emboli
ÅFibrin/platelet aggregate (Fisher plaque-carotid in origin, also walls of 

arteries and valves of heart)
ÅDull gray or white

ÅReadily migrate through vascular system producing symptoms (AF)

ÅHollenhorst- cholesterol (carotid in origin)
ÅRefractile, glistening, yellow

ÅMost common (87%) of all emboli

ÅTypically do not occlude artery

ÅMalleable and allows for blood to pass though the artery may appear totally blocked

ÅWill readily break up and move distally, so will not be seen typically in patients complaining of AF

Åcommon cause of AF

ÅCalcific (cardiac)
ÅDull white and non-refractile

ÅUsually from valvular calcification

ÅMost likely to cause artery occlusion and stroke

OptometricEdu.com/Webinars

ÅThe proper approach to managing asymptomatic retinal emboli is truly not 
known. 

ÅThe most common associated systemic disease is hypertension, 
cardiovascular disease and stroke. 

ÅIn many studies, the prevailing risk factor for retinal emboli is smoking.

Asymptomatic Retinal Emboli
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ÅPatients should be evaluated by an internist for hypertension, coronary 
artery disease, diabetes, and carotid artery disease

ÅA complete physical with stress echocardiogram, fasting glucose, lipid levels, 
blood chemistry with cardiac enzymes, magnetic resonance angiography, 
transthoracic and transesophageal echocardiography may be indicated, 
especially for patients with symptomatic retinal emboli.

Asymptomatic Retinal Emboli

OptometricEdu.com/Webinars

ÅNo consensus on the need for carotid ultrasonography in patients with 
asymptomatic retinal emboli

ÅMajority of these patents do not have high grade carotid stenosis

ÅThere is no clear indication for carotid endarterectomy in patients with 
asymptomatic retinal emboli, even with concurrent high grade carotid 
stenosis

ÅThere does seem to be a benefit to carotid endarterectomy in patients with 
symptomatic retinal emboli and high grade carotid stenosis

Asymptomatic Retinal Emboli
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